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STA FORD PUGWASH SYl,llPOSIUM ON SCIE!\JCE AND DEVELOPMENT 

Purpose 

111 w·n hreats o our ti 1e a1·e : 

1 Power c ontest between two parts oft 1e "developed " world , t e East 
a d e Nest , led by e US nd e USS , respective y . 

) Wi e ·ng aplit between the technologically developed world (essen­
tia ly , the 1or h rn hemisphere), and the teet no logical under­
dev oped world (the So . hern 1 ispnere) . 

Bo threats are produc s of the scientific -evoluLon. TI · s revolution has 
provided n t ' ons witrt\veapons so destruc ·i ve that their use i war would bring 
ut er destruction on bo~ s ·des; and · t has made t e situation o echnologica y 

nder eve ope "dey_eloping" countl.:ies w: enable by combining a ''popu!aLon 
explos ·on" (caused by elementary p eventive medicine and sa!lttc:.tion ap lie ' to 
child ·rth and rear·ng), w·th ''revolut ·on of rising expect r·o !..-(caused· y inst . -
tan 'o s and niversal communication b~ ween al par s of t1 e wor / 

~11~ P gwas program h~s teen p i • arily directed to reducing the ;.· rst 
threat-- t .at of nuclear war wit! in e eveloped world . How -ve::-,. many of us 

-----~ feel keenly t e second danger to peace an' viab'lity of ~:nank· obe no ess 
c_ritica than the fir t on_e . -......,_ 

Scientists could con r· bu e impor·;:mt y to :-esolution of both crit. ca c~a e2.g s . 
Par icipan~s fron eveloping count_· es ave u_ge ' , o many cccas · ons, ~:at 

Pt!gwash s oudl pay irrcreased attention o d velopment problems. The co:tferences 
a Udiapur ·n 1964 and Addis Ababa in 19 6 have tee dev te mainly to develop­
men problems. Wor.·ing groups deali g with science nd c ve op nent have b e:1 
ctive at mos confere ces. Some posi ·ve results h ve been achieved.. _;; propo­

sal fo the creation of regio!1al "centers of excel ence ·n _ese rch" made by Ca::-1 

1Ye ssi at the _ onneby Conference (1967). is .. nding !ts first imple er: arion in 
the East fr can Center cor ·nsect hysio Og'f a d Eco o6ry at Nairol/, Ken a; tbe 
propos a o a I .~ernatio al Sci nee Fourrda ·on (f ·rst made by Roger t 

t e Venice Conference in 1965), rev ·ved an discussed ·n gret; e:· e ail at 
Soc i Co. fe ence in 1969, is now under consi eratio. by agencies 
ECOSOC Co. it ee o Scie c an T chnology in Develo m 
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11 e eport of Group V at the Sochi Con erence suggested that the problems 
of veloping coun r· es should be discussed by Pugwash scientists in a mor.e sys ­
te 1 · c w y . T US Pug\vash group was as. ed by this group to organize, · prior 
tot e 20 n Pugwash Confere ce (to·be held at La -e Geneva , ~Visconsin, on 
S p mber 9- 14, 1970) a Symposium involving scientists rom evelope and 
dev loping countries, to explore the ways w ich Pugwash cou d contr "bute to 
the s l t" on of eve opme t p oblems. 

n e face of numerous official an u. o ficial groups dealing with deve op-
ent, · clud·ng the role of technology, a nique contr"bution of the ·mernation al 

sci ntif" c com u ity coul e ive from its capacity for, and ex per· ence in, bring­
ing abo t international cooperation b tween scientists from the East ar:d from t!-le . 
Wes ·n the develope world, and also between hose from t e develop.:=d and the 
deve op·ng natio !.S . This coo eration cou be useful both in an lyz ·ng the situation 
and defini .g t e poss"bilities of .posit"ve programs in var"ous pars of the world, 
and i mobiliz · ng the scientific co mnuffities for active participation · n such programs . 
It co helpin increasing he ationality of approach to the deve opment problems, 
bo o the side of the developing and tha oft e develop .... d cou tries . The objective 
ciifficulties of developme t would be cno mo s, even if given universa · ·ood will and 
cooperation; th yare greatly enl anced by irrGtio 1al or politically dominated o.p _o~ch 
o develop ent problems i both t . e advarrce and the developing cou tries, leading 
o comp tition between the former and distrL£ t among the sacond o es '. To some 
im· ed extent , the sc·entif"cc ommu i ·es, act"ng hro gh the Pugw sh channels , 

cou co tribute o grea e regiona a d · ternatio a cooperatio , and a more 
ra · o .a approach. 

1e Stanford Symposium on "Science and Technology in Development --u~e 
Pugwas program in t e even~ies", tentatively is planne o be held at e Stanford 
U ·versi yin California, on September 1- 4, 1970. It ·sine d to bring together 
abo ·. 20 sc·entisrs from t'.e developed and a eq al mber fror1 the deve opi l!g 
coun ries . TI1e pro ose age'lda starts from be ype of programs wl ich ha v 
emerge as pro ising ·n e past, a exp or s e possib"li y for systematizing 
an generalizing them. 
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E.DI ORS: The symposturn wtl be open o your repor ers, but no to the publtc. 
FOR IMMEDIA "E RE - ASE 

ST A FORD- Approxtmately 40 lead,n sctenttsts from nat1ons around the world -will me there 

Sept. 1-4 for the Stanfor P gvvash Sympo ,um on Scten::e and Developmen_t. 

The sympostum, ponsored jo intl y by Stan-Ford n the Center for the Study of Science and Society at 

he S e Unt rs1 y of lew York at AlbJny, will e a prelud to the 20th Pugwash Conference on Science and 
Worl Aff irs Sep 9-14 at Lake Geneva, Wis 

It\ II bring toge her about equal numbers of sctcm sts from developed and developing countries to 
exp ore ways in which the Pugwashprogram can aid 1n solv1ng development problems. 

Th tten ees, who will meet and live 1n the S ern Hall dorm tories , mclude a group from the Soviet 
Academy of Sc tences. Other fore1gn nat1ons to be represented are lsrae , Egypt, Kenya , Senegal, In ia, apan , 
Argentma, 1 ~extco, France, and -he Untted tngdom. 

"T e wtn threats of our time," says ·he svmpostum statemen of purpose, "are : 1) A power contest 
between ~wo pars of the 'developed worl , -he East an he West, led by the US. and the U.S S.R respec ively. 

"2) A w1denmg spt •t oe ween the ec· notogicady developed vvorl (essentially the Northern 
hem.sphere) and the echnologtcal:y un e. eveloped world (the Southern hemisphere}. 

"Both th,·ea are the products of the scient f1c revoi t1on This revolution ha~'provid d nations w'th 
weapons so destruct ve hat thetr se in war woula bnn ut::er esuuct1on on both sides; and it has made· e 
stt ation of tee! nologtcall y und rdeveloped ('developmg') countr ies menable by combining 'pop lation 
explosion' (ca sed by elementary preventive mec..!icme and sant t:on applled to child btrth andre r,ng} with a 
revol tion of 'nstng exp c attons' (ca sc by instantaneous n un·versal communic t1on between 3• parts of 
he world) 

''The P gwash program has been primarily dtrected to reduc:ng the first threat-that of nucl ar war 
wt hin the eveloped war d. Howev r, m ny of us f I keen:y the second danger o pea e nd vtc:bilt y of 
man <tnd o be no less cntical than the ftrst one" 

Tl e sympost m agen a calls tor 1scuss.on of cooperatton among sctent.sts of developed coun r "S, 
wh--t sc!entts s h ve aone to assist develop ng countfles, nd proposals for new progr2ms of. 1 tn cchnological 
development. 

The Pugwash conferences began soon after Wor:d War I and were attende large y by atom·c 
phystctsts·. Financier Cyr sEaton m dve entJy contnb ted the name by offenng his s mm rhome at P ash, 
Nova Scotia, for the f,rst meet:ng. 

foe s of ·lh early me ings was on mternat1on l ... ooperatton for atomic weapons c n .:ot and 
dtsarmament in aaaJt.on, in recent years the emphas,s of th me ttnLS h s turned more toward her solution of 
locai conft tc s, ~he prevem:ion of chem,cal-b,ologlcal warfare, an st.mula 1ng cooperat ·on be~ Je n he 
developed and eveloptng n tions. 

·o-
7!21!70 
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MAIN PROBLEMS OF DEVELOPMENT IN AFRICAN COUNTRTES 

AND WH AT SCIENTISTS CAN DO ABOUT THEM 

by 

~ 
David CARNEY 

The present pap e r is divided into three parts : the first 

deals with. the main probl ems of devel oping count ries of Africa, the 

s econd wi th what scientists from . d ev e l oped countri e s ~~t do f o r the 

develop~ng countri e s (what the deve l oping countri es must do foT 

themseiv~s ), and the third with what sc i entists from developed countries 

~ do for the deve l oping countries (by facilitating ~he duty and the 

task of developing coun~ries· to do for, or help, themsel ves) . - · 

I 

Any objective assessment of the main development prob l ems of 

Af rican countries must start frqm an examination of the socia~ structure 

and the qua l ity of the human population , for development is a proc es s 

ini t i ated by and for peop l e . C<?.r:_sequently, a ny handicaps to the 

d evel opment process must b e trac e d to the quality, conce ption of life 

and the resul ting socia l structure of the population. 

I n a recent paper entit l ed " Transmission and Change in Ide as, 

Conception of the World and Self- Perception of Various Groups as a Pactor 

in Human Deve lopment"!( the pre s ent vJTi t e r shows how the proc e s s of 

devel opment based on continuing chang e , stems from the nature a n d t he 

1/ Mimeographed, unpublishe d , Apri l 197 0 . 

• The Author is Project Manager o f the United Nat i ons African Institute 
for Ec onomic Development and Planning , Dak3r, Senegal. The views 
expressed in this paper d o no t in any way r e flect those of the 
United Nati ons o r the Institute . 

--
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system of ideas hel d by a group of peopl e , The opening paragraphs of that 

paper se t the theme and bear quoting : 

"In the business of change ideas are fundam ental; the ideas 
of the peopl e who desire or resist change, and the demographic cycle 
constitute both the means of t r ansmission of idea s and the constraint 
onspeed at which change can be effected , 

"The crucial e lement in ideas promoting or inhibiting change in 
a given population or group is its conception of the world - its 
weltanschauung or world- view - and its perception of its plac e and rol e 
in the world - its self-perception . Given the world - vi ew and self­
perception of a group, one searche s for the institutional mechanisms 
by which this world-view and s e lf-perception are transmitted from one 
generation to another , For every group t ends to devise such mechanisms 
as are compatible with, and necessary for, the transmission of its 
we ltanschauung through time - the weltanschauung determines the social 
institutions. And in every case the next generation becomes the cohort 
that receives and impl ements or continues the weltanschauung, 

"The weltanschauung,or world-view, contains implicitly, 
or explicitly, a message (or messages) transmitt ed from one generation 
to another and put into effect by each succeeding generation , The message 
determine s the means of its transmission and the next generation (the 
cohort or agents of change) carries out the i nstructions contained in 
the message, If the me ssage contains ideas in favour of change , the 
means of transmission (the social technique) will be compatible with 
change, otherwise not. 

"The mechanism of social change and development therefore 
consists of the following three parts which may be identified as : 

a - the Message 

b - the Social Technique 

c - the Cohort or Agents of Change 

"Evidently, tim e is, implicitly, a basic dimension and essence 
of the mechanism . Another dimension of the mechanism is change, but 
this depends on the content of the messag~ rather _than on Ihe .mechanism 
as such , Hence, only if change is impli ed in, and favoured by, the social 
message do e s the transmission mechanism for the message assume a dimension 
of change , 
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"The milieu in which the mec hanism operates may therefore be one 

of changeless tim e or changeful time , in other words, a static or dynamic 

cont ext,lln a static context , the message is given and remains always 

the same ; the social institutions are a l so given according ly, and 
unchanging, and the next g eneration is like the preceding (like the old 

time religion, what was good for the fathers is good for their children) 

and its numbers, quality and composition are stable in the reproduction 

process. The social groups within the society , moreover, ar e stabl e -
they disintegrate and realign very slowly or imperceptibly. 

"In a dynamic cont ext, the me ssage implies change, and therefore 

changes; the social institutions for its transmission also chang e or are 

modifi ed, the numbers, quality and composition of the next generation or 

cohort change in the reproduction pr~9Css, and various social groups 
disintegrate and realign perceptibly::.'," 

The paper proceeds to distinguish between and define the three 

main types of society : traditional, modern and transitional. These 

definitions may be r epeat ed here for the benefit of the rest of our 

discussion : 

Traditional Society 

"In traditional society, such as exists in Africa and similar 

parts of the world (i.e, society bound by custom rather than law, 
by ascription rather than achievement of social status, by low 
productivity and l evel of living and, characteristically, peasant 
activity) the message do e s not change -and the -milieu tend s therefore 
to ·be static, This is a direct consequence of the cont ent of the 
weltanschauung in such socie ty - a \vorld-view that conceives the 
universe to be hostile to human life , ' capricious and unpredictable 

and therefore to be approached and handleq · wi th ext reme caution , One 

must protect onesJ1f against the hostil e forces that constitute the 
human environment . Institutionally, this means setting up a defensive 

social structure, military-style with pyramidal hi erarchy and authority 

1/ This is so in spite of the fact that such societies are normally · 
illiterate and depend on oral tradition for transmission of messages, 

and that the message may become amplified and modified in oral 
transmission . 

£1 For a discussion of social group formation and change, see D. C. RNEY, 
"Social defence perspec tives in development planning with special 
reference to Africa 11 , in United Nations International Review of 

Criminal Policy, N° 25, 1967, pp, 29-45 . 

1/ For a full er treatment of the subj ect, see Ever ett E. HAGEN, On the 

Theory of Socia l Change (The Dorsey Press, Inc,, 1962), Part II. 
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being transmitted fxom the top down in the form of orders and instructions 

to be carri ed out by foot soldiers and other ranks . All knowledge, 
information and authority remain at the tap·, all obedienc·~ and ~--

execution at the bottom of thepyramidal hierarchy : authoritY" and obedience 

are connected by orders in a one-way relationship, authority activating 

obedience through orders . Dialogue or two-way interaction through qu estion­

and-response from bottom-to-top and top-to-bottom is absent. All commu­

nication is in the oral tradition because such societies are normally 

illi terat~ . 

"T-he consequent referenc e of individual personal problems to 

higher authority £9r ·solution in traditional society has a threefold 

significance :(a} total exoneration of the individual from personal 
responsibility for all evil or misfortune , since all evil is conceived 

as coming from without, not proceeding from within : human nature is 
basically neutral and becomes evil or good only when "po ssessed" by 

evil or good coming from without; (b) absence of feelings of personal 

guilt sin~ e an external scapegoat (-evi l eye , d.Ir'n, enraged or jealous 

god s, e tc . ) can a lways be found in explana tion ; and (c) the universa l 
presence of authoritarian personaliti e s shunning a ll initiative, 

all inquisitiveness and all pragmatic imagination, except in th fer,til e 

field of mythology, magic, superstition and religion propagated by 

the priesthood and other traditional staff as a means of social control 

such authoritarian personalities ar e attuned only to obedience to 

authority, lacking a ~~ innovative traits conducive to experimentation, 
discovery and chang~ . 

"The world-view, self-image and personality of man in tradiTional 

society ~onvey explicitly as well as implicitly a certain message 
(or seri e s of messages) through the generations: man's environment 

and his universe in general are hostile and unpredictabl e - do not t amper 

with the environment, but adapt to it and change it little, or risk 

offending the gods and other powerful evi l forces; obey -authority in the 

form of the priests, medicine-men, witch- doctors and e lders and trust 

implicitly in them, for they are o l der and know better - do not doubt 

or ask quest ions of higher authority who know all the answers on your 

behalf, for it is not polite to ask que stions of t~9se in authority 
lest it be taken for a challenge to such authorit~; bring up children . . . 

1/ It bears recalling that the doctrine of fallen man through origina l 

sin and the resultir.~ int ernaliz ed personal guilt is a unique -contri ­
bution of Judaeo-Christian-Islamic religion . 

£/ E.E . HAGEN, op .cit . 

l/ The semblanse of challenge. to authority ·is merely a cloak for ignoranc e . 

In traditidnal society explanation$ of natural phenomena are non-rational 

- a·nd non-scientific, being mostly mythological, with a built-in moral 

designed to discourage· further questioning. Where mythological explana­

tions are limit ed or fai l, ignorance takes over and is c loaked in the 

guise of affronted authority. 
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in the way you were raised for what was good for your fathers and 
ancest ors is a l so good for you and your children , Thus the message 
and the philosophy of traditional soci e ty - a me ssage n~gating al l 
change , a ll exp er i men t, a ll deve l opment . Non - deve l opment is thus seen 
as buil t -in i n t o the we l tanschauung of traditional society in the way 
~an i n t r ad i tiona l society l ooks at life , his environment and his 
universe , and h i s p l ace in it . 

"Pantheon and mytho l ogy intermingled play a spec ial ro l e in 
the wor l d - view of traditiona l society, Just as the individual ' s place 
in society is pr edetermined within the socia l hierarchy, s o the place 
of s oc i ety i n the universe is determined and r ~ lated to it through a 
h i erarchy of incr easingly powerful~ds culminating in the top- god o r 
Supreme Be i ng that rul e s the roost • Explanations of natura l phenom e na 

· and 'events'are'g i ven ' in ' the'form 'of myths'bu i l t'up around'animals, birds 
and fishes , popularized in the Anansi stories about Brer Fox, Brer Rabbit 
and the i r i l k , These fairy tales, unlike those of Hans Christian ~ndersen, 
have a buil t - in mora l at the end of each one, the aim of which is to 
discourage further questioning and inquisitivene ss on the part of the 
chi l d . 

All in all, traditional society is oriented against change 
and development - unl es s and until something happens int2~nally to break 
the monotony , The change factor may originate external l y=but has t o 
become int e rnal ized in order to b e effective , Or it may be of i nternal 
origin - due , for example, to structural demographic changes . Either ve,y , 
such change, when it does come, breaks the vicious circle of unchanging 
stabi l ity . " 

Modern Society 

" A society a ddicted to change , i . e . , a modern, open soci e t y, 
is marked by : {a) a world - view favourabl e to change , namely a predictable 
world base d on uniform , rational and scientific l aws and explanations, 
and therefor e subject to manipul ation and control, to modification 
or i mprovement; (b) fl u id s ocial structur e that is open- ended a~d 
attack- oriented rather than defence - oriented , in which the ~ul o f l aw, 
r~t her than custom, is enshrined; economic and socia l sta tus , though 
heritab l e , are ·-ba·sed essenti.:~ l ly on achievement rather than ascription ; 
(c) authority is by consent rather than traditi on and must justify itself 
by performance, not by age or gray hairs; (d) pr evious knowledge and 
b e l iefs are c ontinually being challenged as a r e sult of the basic 

1/ It is clear from this why religion plays such an important p~rt in 
intergroup contacts and in we l ding- different - tribes or groups togethe r . 
Onl y if the pantheons of different tribes or groups coincide can they 
have any cordial 're l at ionship together , Consequent ly, religiou s 
conversion of the weaker by the stronger group in the case where 
their pantheons differ is the first step t owards en l arging the comity 
of tribes and groups and in fusing their social ins t itutions . 

£/HAGEN , op .cit . , Part III, cites external invasion by a co l onia l power 
as one such important trigger of change , 
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inquisitiveness and que stionings by the population, and as a r esult of 
t he perpetual · discovery of new knowl edge ; ( e ) individua l responsibi l ity 
for resol ution of personn l probl ems , rather than back-refer enc e of such 
problems to higher authority for solution; (f) personal r e sponsibili ty 
and guilt fe elings go together, e specially in a mili eu wher e the Juda eo ­
Christian- Islamic r eligion has been introduc ed and taken r oot ; (g) because 
personal r esponsibility, inquisitivene ss, experimentation and open­
mindedness, status based on nchievement, an open- ended social structur e 
in which the sky theore tically is the limit - because all the s e are the 
hal l marks of this type of society, the personality formed therein i s of 
the innovative 9r creative type that continua lly see~s c hnng e , pr ogr e ss 
and develo pm ent~" 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I • I I 

Trnnsitional Soci e ty 

"Transitiona l soci e ty is soc i e ty i n the process of passage from 
traditional (tradition- bound ) to moder n ( change - ori ented) soc i ety . 
It is neither comp l e t ely traditional nor compl etel y modern, but contains 
el ements of both po lar types . In the genera l case , it r emains most l y 
trad itionnl nnd only partially modern in that the stimulus t o change is 
not endemic ( o r endog enous), as in the t ypica l case of modern soc i ety , 
but exogenous , Such a soci e ty ceases to be transitiona l when the 
motivation t o change is no l onger ext ernally but internally l ocated , 
Thus the locat i on or source of the stimulus to change is the d istinguishi ng 
criterion of t he transitional from the modern society , 

"Mo st cont empor a ry societies a r e transitional - this inc l udes 
most of the so - cal l ed developing countri e s of Africa, Asia and Latin 
Amer i ca , areas of the wor l d est imated t o contain thr ee- quart ers or more 
of the · world's popu l ation . A minority of contempor a r y soc i eties is 
composed of modern societies (most ly the so-called deve l oped c ountri es) ; 
and yet another minority of societ i es of traditional type, mostly to be 
foun d also in the so-called devel oping areas of the world . Transitionol 
societies are reacting societies - r eacting to externally- i nduced change, 
principally fr om the modern segment of world soc i ety . They ar e stil l 
overwhelming pr e- sci entific in their weltanschauung, in the messag e 
transmitt ed and in the upbringing of the ir children , acquiring rationa l, 
scientific idea s onl y after the fir st stages of infancy are over . " 

1/ HAGEN, op ,cit,, Part II, Chapters 6 & 7 . 
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The main stages of evolution may be distinguishe d in the history 

of mo st of Afri ca within the l ast cen tury o r so : (a) the period of 

European c o l onialism marke d by the evol u tio n fr om traditional to transi ­

tional s oci e ti e s ; (b) the more r ecent per i od o f po litical independenc e 

(most l y since the 1950' s ) marked by the desire to transform ~frican 

s ocieti e s fr om the transitiona l to the modern stage . 

The ma i n probl ems of development in Africa t oday may be 

c l assified into two g r oup s : first t he probl ems peculiar to the 

developing c ountries, i . e . , those associated with transitiona l soci e ties; 

second, the probl ems which the devel op ing countries shar e wi t h the 

developed countri es , mostly the problems generally connect e d with the 

app l ication of sci e nc e and t echnology t o the tasks of deve lopment, 

anywhe r e . 

In c onside ring the main pr oblem s peculiar to deve l op ing 

countri es attention n eed s t o be given t o the manpower situation from 

the po int o f view of its qualit y a nd quantity i n the context of 

d ev e l opment . Quit e apart fr om the juxtaposition of modern and tradi ­

tional idea;l{ two aspects of the manpower pyramid in such soci et i es 

may be not ed . First is the population- age pyramid in which a ge- group 

differentiation naturally determines t he pattern of leade rship : the 

e l ders at the top of the pyramid, f o llowed by other adults and resting 

on the base of t he youngest age-group, the child r en ( F ig . 1) . Running 

thr ough this pyramid is the gene rally inferi o r social position o f women . 

From the emplo yment patt e rn may be d isce rned another pyrami d (Fig . 2) 

in which the elite class is composed of the rul e rs, elders, l andowners, 

priests, medicine - men and wi tch - doctors, bel ow these come the traders and 

craftsme n, followed by the hunters, fishermen and farmers . Lastly, 

as before , come the child r e n . 

1/ A recent r e s earch conduct ed by the U . N. African Institute for Economic 

Development and Planning among school children in the Dakar area and 

their parents , clear ly r eveals the j u xta position of modern and 

traditional ideas so typical of developing countries at the 

transitional stag e . 
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The combination of the population-age pyramid and the 

employment pyramid results in a fairly rigid defensive social structure 

with little mobility among classes and employment groups. At the 

transitional stage a third pyramid, the modern educa t i on-training pyram i d 

(Fig. 3) is superimposed, the effect of which is to loosen the age­

authority-traditional ideas structure resulting in the typical mix of 

modern-traditional ideas found in transitional society. But, furthermore, 

there is the effect of transforming the employment structure of 

traditional society towards the modern, employment pyramidal structure 

in which the apex is composed of professiona+, manag erial and 

administrative personnel, followed by middle manpower (skilled, 

t echnical, clerical, executive, etc., personnel), the whol e resting on 

the broad base of semi-skilled and unskilled labour. Thus, the modern 

manpower pyramid constitut es a fourth pyramid superimposed on the 

previous three . 

Thus, contemporary developing societ i es have four population 

and manpower pyramids t o contend with and rec onc ile, not without great 

conflict. The biggest conflict seems to arise between the pyramids of 

Fig. 1 and Fig. 3. The attempt t o impose a modern system of education 

on a background of traditional ideas produces a "conflict of two worlds" 

resulting in : (a) the majority of the population being untouched by the 

educational system, (b) a large drop-out at all levels of the educational 

system; and (c) the production of an elite represented by the dark middle 

"obelisk" in the pyramid of Fig. 3. This third consequence is very 

striking since about a quarter of the government's budget is usually 

devoted to education in the typical case in Africa, and the governments 

usually believe in according a very high priority to education of their 

populations. The results do not therefore support their hope s. 
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In order to make headway towards modernizing their soci eties 

there is little doubt of the need t o restructure the entire system 

of education and training on the basis of new c oncepts . First of all, 

emphasis needs t o be placed on a high scientific content of the curri­

culum at all levels. Second, education and training need to be brought 

inore closely together, mindful of t he cliche : "Educati on is preparation 
for training and training is preparation f or empl oym ent" . 

Third 1 in order to reduc e wastag e in the system, education 

and training programmes at the elem entary and s ec ondary l ev els need t o be 

considerably divers1Pied and mor e· c omprehensi ve t o permit t he 

realizat1on of some basic educati on and t r aining for all at the primary 

levelj secondary education for a pr oportion of these , and tertia~y or 
,. 

higher education and pr of ess i ona l training f or a furth er propo rtion o f 

those who complet e s econdary educati on . The i dea is rather t o st ep up 

compl eti on rat e s at each l ev el of the education and training pyrami d , 

so that a country c ould com e closer t ov1ards a r ealisation of the democratic 

c oncept in education, name ly : some kind of education and training for 

everyone according to his ability and tal ent, but not t o the same degr ee 

f or everyone . The education-training pyramid would then look something 

like Fig. 4. 

Primary Seconda ry Tert iary 

Fig. 4 -Education and Training at differ en t l evels and 
Maximum Compl etion Rates . 
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Parallel with an increased emphasis on science education and 

training would go a programme to orientate the enti re community towards 

rational, modern, scientific ideas in all areas of life through mass media 

as well as to increase current expenditures on scientific and technological 

research . and development. 

Table 1 shows rec ently available figures for current expenditures 

for research and experimenta l development in percentage of Gross National 

Product, or similar aggregate, for selected countries. It will be observed 

that most develo p ing c o untries, with very f ew exceptions, spend less (in 

many cases v e ry much l ess) than 1 % o f their gross product on research and 

experimental devel opment , while the developed, industrialized countries spend 

over 1 %with Czechoslovakia, U.s.s.R. and u .s.A. heading the list~ It should 

be noted, however, that relative to their gross produc t per capita, even the 

low percentage of expenditure represents a tremendous e ffort on the part of 

the developing c ountries, as compared to the much richer, developed countries. 

It has . become fashionable for developing countries t o set targets 

for contribution by developed c ountries towards the economic and social 

betterment of the former. It is not so fashionable for developing c ountries 

to set serious targ e ts for achievement by themselves, The sci entific research 

and development field is one field where devel oping c ountries must attempt 

seriously to set goals t o be achieved by their o wn efforts. A target of 1 % 
of their gross pr oduct to be devoted to scientific research and development 

could very well be the most important development goal that contemporary 

developing countries could set themselves for the decades ~head , 

This t a rget may re present a significant burden for many, conside­

ring that a lready most of them s pend up to about 3 % of their gross produc t 

on all l evels of education and training, There is no doubt that many could 

mana ge an extra 1 %, and it would be preferable that this go towards 

scientific research and development while bet ter methods of s pending the 

3 % are devised, chiefly by restructuring the educational and training 

system a l ong the broad lines already p r opo sed, 
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Current Expenditure s for Research and Experimental Development, 

in Percentacre of Gross National Product, 

Selected Countries 

Country & Year 

Africa : 

Botswana (1968 Expre on 1966 GNP) 

Cameroun ( 1 9 67 Expre on 1 9 65 GNP) 

Ghana ( 1 966) 

C6te d'Ivoir e (1967 Expre on 1966 GNP) 

Libya (1966) 

• Madagascar (1967) 

Malawi (1968 Expre on 1965 GNP) 

• Nigeria (1966) 

Sudan (1966 Expre on 1964 GNP) 

Togo (1967 Expre on 1966 GNP) · 

America, North : 

• British Honduras (1965 Expre on 
1964 GNP) 

Canada ( 1 966) 

•• Cuba (1965) 

Honduras ( 1965.) 

Mexico (1966) 

United States of America (1967) 

America, South 

Argentina (1965) 

Venezuela (1964) 

• In per cent of GDP 

Under 1 % 

0.20 

0,26 

0 ,67 

0 .03 

0 .55 

0 . 04 

0 . 61 

0·. 33 

0 . 04 

0 .1 6 

0 .89 

6 .73 

6 . 003 

0.85 

0.12 

~• In per cent of Gross Material Product (GMP) 

Over 1 % GNP per capita (1967) 

(u.s. Dolla'i"s) 

1 .3 6 

1 . 23 

2 .96 

90 

130 

200 

230 

100 

60 

80 

90 

100 

360 

2, 380' 

330 

240 

490 

3~670 

800 

880 

·. 
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Country & Year Under 1 % Over 1 % GNP per capita (1967) 

(u . s . Dollars) 

/\sia : 

Cambodia · ( 1 965 ) 

Ceylon (1965) 

China (Taiwan) (1966) 

Cypru?._ (1966) 

••• India (1965) 

Israel (1965) 

Japan (1965) 

Jordan ( 1967) 

Korea, Republic of (1966) 

Pakistan (1963) 

Philippines (1964) 

Thailand ( 1965) 

Europe 

Belgium (1965 

•••• Czechoslovakia (1966) 

Finland (1964) 

France (1965) 

Germany, Federal Republic of (1966) 

Greece ( 1962) 

.... Hungary (1965) 

Ireland (1963) 

Italy ( 1 963) 

0 , 01 

0 . 35 

0 . 3 9 

0 , 26 

0 . 41 

0 . 4.1 

0 . 2.8 

0 . 2,7 

0 , 2,1 

0.38 

0 . 23 

0. 40 

0 . 49 

1 • 13 

1 • 1 9 

1 . 05 

3.27 

1.44 

1 • 83 

1 . 57 

Netherlands (1964) 1.56 

~• In per cent of Net Domestic Product (NDP) 

•~ In per cent of Net Material Product (NMP) 

130 

160 

250 

780 

90 

1,200 

1, 000 

250 

160 

90 

180 

130 " 

1,740 

' 1,110 

1, 660 

1' 950 

1, 750 

700 

900 

910 

1' 120 

1 '5 20 
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Country & Year Under 1 % Over 1 % GNP per capita (1967 ) 

(u .s . Dollar s) 

Europe (contd,) 

No rway ( 1963) 

Portugal (1964) 

0 . 69 

0 , 02 

1 ,860 

420 

Spain (1964 ) 0 . 15 680 

Sweden (1964) 

Unit e d .Kingdom (1964) 

Yugoslavia (1 965) 

1 . 3 7 

1.74 

1 . 002 

2 , 500 

1, 700 

530 

Oc;ean i a : 

Australi a (1 966) 0 . 48 1, 970 

u .s·. s . R • ( 1 965) 2 . 20 97 0 

Source (a) Expenditure Figures - UNESCO Statist i cal Yearbook , 1968 

(b) Nationa l Accounts Figures - U. N . Yearbook of National Accounts 
Statistics , 19 68 

(c) GNP per capita Figures - World Bank At l as . 1969 

The closer integra tion of education and trainin~ call s for a 

re-appraisa l of the educational and training systems, especially in 

Africa . The system of higher education, borrowed from the European 

Middl e Ages , makes an institutional distinction between education 

(at the university) and tra i ning (outside the university) and is 

d e trimental to Afri can development . Consequent l y , educated people 

(unl e ss they c om e from the l egal, medical, engineering and - occasionally ­

t eaching pro f essions) are f air l y usel ess fo r any conceivable job of earn ing 

their living. No educat ion is complet e without training or a pprentic c>sh i.~ 

of some sort . oppos i te is not necessari l y true . One can acquire 

training without any formal education and be more va l uable at earning 

his living than one who has acquired educat i on without training, a lthough 

employment and training could a lso go together . 
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The system under which professiona l a nd technica l schools are 

s eparat e d from the universities (as traditio~~lly in France , . :~i t~in 

and sometimes even in the United States) ~,,hich has been l argely 

borrowed in Afr ic a , mere l y insur es t hat the educated are not traine e , 

and tha t the trained may have no taste for highe r education . The incor­

po r ation of professional and t echnical schools within the uni versi t Jc 

to complet e the academic work of the various facu l ties would be an 

importan t innova ti on in Afric a , a s well as a means of cross- f ertilization 

between educational and training institut i ons . 

.: Assuming the po ssession of t h e n ecessary universityf entrance 

qualific a tion, a nyone s o ·::r u a lifi ed coul d enter the university for acade'7l ic 

work or tra ining , or for both if one starts with academic work . One ' cov~d 

shorten time by going i n for training onl y; and coming out as a 

midd l e - l eve l technician - a good thing since such peopl e are requir ed in 

large numbers in the shortest poss ibl e time , s ay two or three years . 

The professionals, required in l ess number s than the t echnic i ans , 

coul d spend six or s even year s : four for a first academic degree and 

two or thr e e for s ubsequent training - la\vyers, doctors, eng i nee·rs , 

economists , high school teachers, sociolog ists, po l it ical s cienti sts, etc . 

If they want to become higher professionals (e . g . resea rch professionals ) 

they could r e turr. for a highe r degre e for another two or three years . 

In short, there would be a gap between first and highe r ac~~ en~~ 

degree s - no aut omatic continuation from bachel o r's to mast e r's o r highe~ 

deg r ee . A Ph . D who has never worke d or acquired professional experi ence 

is pr e t ty usel e ss, so that the time s pent in acquiring a master's or 

a Ph . D d egree immediat e l y a ft e r a first d egree could have been more 

use full y spent acquiring a profe ssiona l or t echnical qualification . 
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In Africa, there is need to incorporate in national universi ties 

not only teacher training, social researc h, medical, public h ealth, 

engineering and l egal schools; but also institutes of management, 

business administration or administration in general, development and 

p l anning , statistics and appli ed e c onomics as we ll. The main difference 

now, a s between the social and the natural sciences, is that pract.ical 

experience in the .former is not alvrays required to make the training 

meaningful. Graduates in economics, political science, and sociology, 

are usually given substantive appointment s in gove rnment business or the 

academic world without a prior period of practical experience o"r -

~nternshi p as required, for exampl e , of medical practitioners. With the 

incorporation of training institutes in the universities, in fields like 

administration, statistics, applied economics , development and planning, 

such gradua tes should s pend a year or s o at the relevant institute in 

practical field work, training , internship, research towards a diploma 

before substantive appointment is offered . 

With a suitable high school di p loma one could choose to b e a 

technician or a professional according as one does not, or does, take 

academic work before entering the training institutes. But, either way, 

one would have to have parallel working experience, vrhi l e at the training 

institute, for the training to become ·beneficial. This means that 

suitable high school graduates in government or industry could enter the 

training institutes and become middle l evel technicians. Or graduate 

civil s e rvants, who did not have previous training, could subsequently 

proceed to such training institutes for professional qualifications. 

In order for this reform to be effective at the university 

level, especially f or the education-tra ining programme in the soci a l 

science field, it would be necessary to upgrade high school education 

by praviding f or the social scienc e subjects (economics, politics , 

s ocio logy, psych~logy, etc ., in addition to mathematics and statistics) 

to be adequately taught in the senio r classes of high schools. Thi s is 



IDEP/~r.PRODUCTION/189 

Page 17 

not impossible, ~nd a hi s h schoo~ c ~rtificate in these subjects should be 

a requirement for admission ei r cct to a ~raining institute in the social 

science field, with or without '· --.< -·.1 t o go throug h univ·ersi ty 

academic work before or 2oftrcr s•:- 1-J. "': :-"_·1: ng . Ui thout further academic 

training they would r cm"".in t eclll".;_ ci t:! ns; with it they would qualify as 

professionals . 

The high schools theuse lves v1ould incorporate some e l ement 

of training for operatives by rPnning under one management var'iou·s types 

of courses - humaniti es , science, agricultural, commercial, v ocational 

and mechanical, etc . - to permit students to choose the suitable combi ­

nation for which their talent v1ould qualify them, thus providing the 

necessary fl exibility for enhancing c ompl etion rat es and minimizing 

drop-outs . 

~anking high among the main problems o f development plaguing 

developing countries, s t ill in the human resourc e area, is the 

malutiliza tion, som e time s non-utilization o f qualified manpowe r . Often 

regarded as a graver probl em is the exportation of such qualified 

manpower abroad- the so-called "brain drain" . There are, of course, 

many reasons for. the brain drain, and it would be a mistake to think 

that the l eaders of the developing countries ~re helpless to take any 

measures to plug it if they wanted to . 

For purely political reasons many governments in developing 

countries pr efer to use foreign technical manpower in place of their o wn 

similarly qualified nationals : the latter may not belong to the rul ing 

party, they are potent i a l rivals for poli tica l power, they can ill 

disguise their dissatisfaction with the unabashed incompetence and 

bungling o f the po litica l leaders in technical matters for which they · 

should properly seek the adv ice of their own experts. By contrast the 

foreign expert has no stake in the country , po litical or otherwise, 

beyond earning a good sala ry; hence , he may.affect outward respect, 

... 



IDEP/REPRODUCTION/189 

Page 18 

obedience and satisfaction with the political l eaders no matter how much 
they push the country towards ruin, and in the final analysis he could be 
given twenty-four hours to leave the country if he stepped out of line . 

Whatever the specific reasons , ther~ is no doubt that the foreign 
expert is useful especially in performing those services (e.g . medical, 
education and training, etc . ) f or which the aovernment may refuse, or ~e 
unwilling to pay or use, its own nationals; or for which the nationals feel 
no attraction . In so far as the patterns of rewards, inadequate facilities 
in developing countries, or other causes lend to an exchange of qualified 
manpower between developed and developing countries no disservice is done 
and the world's work is performed . Furthermore, the world is· becoming 
increasingly technical and tends increa singl y to use any qualified manpOi·rer 
that is ~vnilable, regardless of race, colour or creed . This in itself is 
a great step forward in promoting the internationalization of talent and 
should be welcomed rather than depl ored . 

Two o ther considerations ar e in pl ace . Firstly, the "brain drain", 
in ·so far as scientists and technologists are concerned, nourishes the fl ow 
of the common heritage of \vorld science and t echno l ogy , so that it is only 
natural ·that all c ountries contribute to it that can . Develo ping c ountr i es 
could not hope to be left out of making their own contribution . Secondly, 
as the exporting ~ountry finds it a ppr opriate and possible, it can always 
attract its qualified manpower back fr om abroad (e . g , Mainland Ch{nn) in 
order to work at the development tasks of the country . Thus, when conditions 
become ripe, the developing countries have within their means the p~ssibi­
lity of re- importing and adequately u sing their qualified manpower working 
abroad , They are not entirely without u remedy , 

Closely connected with the misuse or non- use of local sci entifi c 
and technical manpower in developing countries is the naive belief that 
science and technology can be transferred through third- party technical 
assistance rather than directly acquired - l earned, copied or bought and 
applied ' by those desiring to benefit by it- chiefly by travel abroad to 
the various sources and subsequent domestication of the acquired knowledge. 
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This l eads us into the category o f pr obl ems shared by b o th 

d evelo ping and d eveloped countri e s . F i rst is t he wide s pr ead su s picion 

and downgrading o f sci e ntists, sci e nc e a n d t echno l ogy . This ph enome n o n 

is practically universa l but is 11nked' t o a wi de s pr e ad misunde rstandin g 

in deve l oping c ountri e s whe r e there e xist s a n a tve c onfusion of the 

nature o f science and t echnology with t h e ir mi sus e by mankind . In s hort, 

evil in hUman nature is r e garded as, a nd t ransla t e d into , evil o f 

science and t echno l o gy . This attitude a mo n g pr e -sci entific and 

pr e -t ec~nol ogical l eade rs a nd the ir peo pl e s c ould we ll b e u n der sto od , 

and is on e of the factors in the inade quate attention a nd e x pe nditu r e 

allocation t o sci e nce and techno l o gy in the ir educationa l and tra ining 

systems . 

Th ere ·is a furthe r unfortuna t e c onseque nce associat ed wi th t his 

attitude towards sci ence and techno l ogy : the a lmost magic al belie f tha t 

an alt e rnative r oad to develo pment could b e f ound by developing· count ri e s, 

which woul d c ombine all t hat was be s t a nd desirable .in tradi~iohal 

society with all that is best in modern s c i ence and t echnolo·gy : · 

- without the associat e d c o sts and the sacrifices . So long as ~uch vain 
bopes a re e ntert a ined, they c ontinue t o d e lay the ·dawn of the -rec:. liza tio n 

of the full implications and po ssibiliti e s o f science and techno l ogy 

in huma n life . Un doubt edly certain human , social and ecological c o sts 

coul d b e minimized o r elimina t ed, but this prom is~ itself is onli 

possible t o tho s e a lread y possessing t h e g ift a nd the t ools o f sci ence 

and t e chnol o gy . Even s o the r e would be , at a ny g ive n time certain risks 

and c o sts whi c h ar e unavoida bl e until bett e r knowl edg e of how t o avo i d 

them bec ome s availabl e in time ~ 

The hope of a bett e r o r less diff icu l t way to development than 

j..e- curr~ntly knovm at the exi~ting stage of sci ence and techno l og y 

is not c onfined t o deve l oping coun t ri e s but i s universal. Howev e r, 
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if such a way exists, the like lihood of its being revealed t o 

pre-scientific and traditi o n a l soci eti e ~ such as exist in many 

developing countries,is minima l o r n o n - exist ent. Rathe r is such a 

way open alone to tho s e a lready familiar with , and possess ing the 

existing scienc e and t ec hno l ogy qnd the r e fore familiar with its 

limitations as well as its po ssibiliti es and po tentialities. 

In the n e wly independent countr i es eager to manage their own 

affairs, y et limi ted in their fund o f technica l knowledge and manpower, 

there is a growing but unfortunate trend, already observed in some 

developed c ountries and in int ernational organizations , under the 

impact of tremendous po litical pr e ssure s 1 t owards the politicizing 

of technical po sts. That is t o say, posts tha t require technical and 

professional knowledg e , and therefore t o be filled by persons with the 

appropriate technical o r pro f essional qualifications, are often and 

increasingly being filled by nationals without the necessary knowledge 

and qua lifications, Although this trend is n o t inc ompatibl e with the 

pr eviously mentioned phenomenon ofmolutilizati on and non-utilization 

o f trained l oca l technical man power, it complicates further and mak e s 

difficult the development efforts . For not only are the incumbents 

unable to perform, they also have t o see k the services of the 

a ppropriately qualified peop l e ( o ften foreign technical assistance 

personnel) t o get the work done in the technical posts occupied by them as 

politicians or po litical support e rs. This ma kes the work doubl y 

expensive in terms of man power costs . It a lso per petuates the down­

grading of scientists and technologists a lr eady referred to above, thus 

delaying the reckoning with science and t echnology as the sine qua non 

of all development, 

No attempt wil l be made here t o be exhaustive in regard 

to the shared probl ems o f develo p ing and devel oped countries . Those 
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a lready discussed in the preceding paragraphs are indicative bo th 

o f the similariti e s and , more import ant, the differences even in 

the realm of shar ed pr obl ems. One o the r probl em may, however, b e 

mentioned, in passing to oth e r issues the matter of venality a nd 

corruption in both public and private life . This is a probl em which 

n o society has been abl e t o lick o r is ever like ly t o be able to ov e rcom e . 

It is one r ea s on why devel oped countri e s l o ok on this phen omenon in 

developing countries with a t o l e rant eye , Certainly, they have no claims 

to moral superiority, But this is n o t the essentia l po int. 1;.hile there is 

no evidence that corrupt ion is a ba rri e r to the pr ogress of deve l opment 

in developed c ountries, all the evidence shows that it doe s seri ously 

aggravate and complicate the existing blockages to the development of the 

s o -called developing countries . This becaus e it helps reduce the 

resources availabl e f o r d evelopme n t - ori ented activities in countr ie s 

facing natural resource lim~tations, and wi thout the science a n d 

technology which coul d e nabl e ind ividual beneficiaries, if they so 

wished, t o d evote ill-gotten gains to development-oriented activities and 

to overcome the natura l r e s ourc e limitat i ons impo s e d upon them, 

This is one r ea son why develo p ing countri e s cannot, a t their 

present stage and from the d eve l opment po int of vi ew, affo r d corr uption , 

no matter what similarly goes on in devel oped countries already established 

in the path of c ontinuo us internal change , There is one importa nt 

phi l o soph ical pr oblem associated with this observation : ther e is fairly 

widespread agre ement that the g r owth of an acquisitive instinct is 

necessary t o the accumulati o n of capital and ma terial pr o s perity, and 

corruption and venality may be seen a s part of the rise of the 

acquisitive instinct in develo ping c ountries . The que stion, n ever b e f ore 

seriously po s ed o r answered, therefor e , is h ow muc h or how great is 

the moral cost of devel opment - and shoul d one therefo re expect more , 

o r less, c orruption in the future ? With the acquisiti on o f sci enc e and 

technology this question could l o s e much o f its pr esent urgency. 
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In order to better outline what as sistance or cooperation 
scientists fr om developed countries can g ive to the devel oping in r espect 
o f the main probl ems confronting the latter, it is n ecessary to be cl ec.~' 

a s to what sci entists from devel oped countries cannot do for the 
deve l oping . In other words, it is necessary to kno w what the developing 
count r ies a l one can, and must, do to help themselves . 

Onl y the develo p ing countries can make their r endezvous with 
their own destiny by fa c ing the moment of truth in r egard to the place 
of sc i ence and technology in their development , Specifically, they must 
make a real effort - if they r eally .:lnd truly vTish for development -
to change the ir world-view from the defence-oriented t o the attack- or i en·cec" 
perspective . They must recognize that the y have to have confidence i n 
their ability to change both themselves and their environment, an abilit y 
which can be r eal i z ed only t hrough an unr eserved embrace o£ the mocern, 
r ational and scientifi c a pproach to problem- s o lving , s o basic to any 
devel opment . De s ire for deve l opment must be translated into demand for 
devel o pment through the incor po ration of science and t~chnology into 
their traditions . 

Given this condition, change would bec ome a way of life 
operating from endogenous stimuli, on a spontaneous and continuous basis . 
The developing countries, however, need to consider seriously and 
commit themselves to change . In s pite of all that has been written and 
said by the l eaders and other influential people of developing countries, 
it is not clear t hat the commi t r.-. ~nt to change has been accepted by the 
l eaders o r the people . The persistent speculation on the possibilities 
of a costless, golden path to development ; the reviva l of traditional 
culture, fo l klore and mytho logy ; the inner doubts about science and 
technol ogy and the reaching out f o r the stability of traditional society 
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even whil e i t i s being transform e d ~n~ a!tcrc d - i n s pit e o f itself -

by e xt erna l f o rces : al l these indicate a ~an~ i nu to r e t u rn t o ~he p~ ~ ~ 

r ather than to a future full of chang e , risk and uncertain y . 

It is difficult t o mak e com._Jarisons ,,..,i th historical ant cc r_' __ . 

because history is n o t a l ways a true a nd c e~tain guide to f u t u r e c : '" . 

l opments . It may well be , ho v1ever , th2.": ·'· hi s a ::>?a:::>er,t !".etu!'n t -:J ": ~1';.: ~ ~ -: 

re pre s ents an attempt to r e - establish c on t ac t with a past that · h3 ~ b~ -= 

i nterrupted by the inter l ude of cn:oni a l i sn , 3 S we ll as a rebi r~ h 

compar able to the r ed iscovery of the past during the European Ren~is ~· nc ­

and a starting po i nt for the voyage into the unknown future . One thing 

i s cert ain , nevertheless : a spiritual rebirt h , a reawakening , a di sca7r 0 

o f themse lv s and their po tentialities , indi v iduully as wel::. as in co1;l:m;;, 

is an i ndispensabl e first step t o c hang e v.nd d ev e l opment if these r .. ust 

come . This can only b e don e by the s oci e ti e s involve~ £or only t h ey c~ ~ 

break out of t h shackles o f the ast; not so nuch the physical and 

institutional s hac kl e s oE colonialism as t ~e me ntal and spiritual 

shackl e s assoc i ated , o n the ole hand, with the traditional pre- c o l oniz= 

society as well as , on the o the r hand , wit~ the coloni~ l society . 

Gi ven the r ead ines s f or this pr ocess o f ~ ebirth, there must b e 

a wi llingness t o pay the costs and the sacrifices invo lve d . Only the 

s ocieties c oncerned can and must pay these costs and sacrifices 

-no other s oc iety exter nal to them can be surrog a te in this matter . 

Part o f the c ost involve s adequate expenditures to r e structure the 

wo rld-vi ew o f the s oci ety, as well as its educa tional and training 

sys t em t o increase i ts scientific and techno l ogica l c omponent . 

.. .. , 
•J 
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Having indicated the end of the stick which deve l op ing 

countries must carry themse l ves , we are b etter able to s ee the 

perspective from which the assistance of sc i ent ist s fr om d evelo ped 

c ountries can be of greatest advantage : incr easing the capabilities 

of the developing c ountries to help themselves . 

Scientific kn owledge and technology, the k ey elements missina 

in the development equat i on of most of the developing countries , a~e 

n ot, unfortunat e ly, free good s since they are pr oduced in the same 

c ompetitive environm e nt as natura1 re$our ces . Fo r a ll that science 

and t echno l ogy may do in bring ing u p unlimited wealth,scientific 
I . 

and techno l og ica l manpower is scarce a ll over the world. And both the 

man powe r and the t echno l ogical hardwar e consume enormous amounts o f 

resourc e s in their devel opment . 

The s peedy amelioration o f the l ot o f the pr esent developing 

c ountri es woul d seem, therefor e , to depend on two things, if they 

were po ssible : (a) a programme ~mdertaken by both developing and 

developed c ountries t o pr oduce in adequate numbers the scientists 

and techno l og ists necessary t o make science and technology r e l at i ve l y 

free good s; (b) a pr ogramme , undertaken a lso by both part i e s, to produce 

and make available vast quantities o f indust ria l investment capi ta l so 

that this, t oo , could become a free good to b e used in the exp l oitation 

and application o f sci e nce and techno l ogy . 

1.· 

This, f o r the moment , would s ound like a p ipe dream. However, 

s omething very muc h less ambiti ous c ould bring e ff ective results . 

Sci ent ists in the devel o ped c ount ri e s c ould open up their educat i onal and 

tra ining institutes to increasing numbers o f students fr om develop ing 

c ountries as well as g ive them the opportunity for work and acqu iring 

the necessary practical experience . Ass i stance could a lso be g iven in 
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p e rsonne l and equipment and to establish similar 

institutions i n t h e d evelop ing c o untri e s, with cooperative working links 

and a rrangement s between simila r in s titutes in develo ped and developing 

countries . 

Quite apart fr om educational a nd tra ining institutes, 

governments o f developing c ountries n e ed t o se t u p research institutes 

and laboratori es (these may o r may n o t take the form of t he much 

discussed "c entres of excell ence") . These are necessary both to give 

support t o their l ocal scientists enga ged i n day-t o - day practical 

operati ons , as well as pr ovide po i nts of attract i on f o r some of the ir 

student s abr oad who may o therwise be tempted t o r emain permanently abr oad , 

The seriousne ss with which g overnments o f deve l o p ing c ountries 

establish such centr e s would b e an ind i cation tha t fuey were ready, 

not t o st op the " brain drain" but t o r e a p dividends from it for their 

own devel opment , Sc i entists from d e v e lop ed c ountr i es could be of h e l p 

in this kind of pr o gramme t o mutua l adva ntag e . Such c entres coul d b e 

bases away fr om home at whi ch additiona l r e sear ch \vork coul d be 

pursued on pr ob l ems more r e l evant t o the s i tuati on of the deve l o p i ng 

countri es . In s ervi ng as c ounterparts o r c o rrespondents of similar 

institutions in dev e l o p ing c ountri es , such c entr e s will assist the 

int ernatio n a l e xchange of scientists as well as augment the i nternationa l 

flow of scientific knowledge and technology , 

Instit ut i ona l and manpower develo pments of the kind discussed 

in the imm~diately p r eceding parag r a phs vJOul d i nevi tab l e come up 

against financial constraints on e xp enditures on scientific and 

technological research and develo pment , which are current ly worl d - wide 

among governments . It i s in t his c onnexion that foundations and private 
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business may have a r o l e to play both in the devel 0ped and the 

devel oping countries . The s e institutions may n~ed , t herefore, to place 

a high pr i o rity on science educat i on and techno l ogy i n their grants 

a nd spending programme s . Business may l end the support o f their 

f ac ili ties t o scient i sts from deve l oped and devel op ing countries in 

relevant, mutually int e r e sting , areas o f research and develo pment , 

under suitabl e a rrangements . They may also need to supp l ement financ i a l 

a ssistance t o educati onal a n d training i nstitution s tha t find their 

sourc e s o f government and state support d iminishing . 

It woul d be a mistake to underestima te the amount o f 

worthwhile scientific r esearch being undertaken current l y in 

devel op ing countri e s. I n ang l ophone , as in francophone , Afric a exist i ng 

r e s earc h institutions a r e carrying out r e s earch into l ocal problems, 

n agricultur e and animal science for exampl e , practically wi thout 

consul tation o r c ommunication with one anot~er . The need f or exchange 

o f information and sharing o f r esearch resul ts is so great as to 

warrant special efforts in setting up a documentation and e xchange 

centr e , · wi th provi sion f or translation and abstraction in both 

languages , Eng lish and Frenc h. This is an a r ea in which a few scientists 

from develo ped c ountries fami liar with bo t h l anguage s could pr ovide 

c onsiderable a ssistance to African countr i e s - as well as develop ing 

coun tr i e s in other par ts of the wor l d - in o v erating such a centre 

a nd c olla ting i nfo rma t i on . There will be greater need, o f course,fo r 

translators and abstractors in the scientific and technica l fi e l d s 

than f o r practi sing scientists . Hence only a ma r gina l s upply of 

sci entifi c manpower would be a ctually needed at the centr e . However, 

it will be a poPul ar pl ac e of call f o r practising scientists who wish 

t o bring themselves up to date o n what may be go ing on in differ ent 

countries . 
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The langua ge pr obl em r a ise s g e n e r a lly t he pr ob lem o f 

c ommunicati on o f scientific i dea s at the ins tructi on a l l ev e l bo t h 

within a nd betwe en l a nguag e group s. The princ i pa l ma tt e r her e c oncerns 

the preparati on o f science instructional mat erials f o r school s and 

colleges, materials rel evant t o l oc a l background a n d enviro nm en t . 

f k . l d . . h . . f . 11 Som e amount o wo r 1s a r ea y go 1ng on 1n t 1 s area 1n A r1c a , 

but c ould d o with s ome assistance by sci entists fr om d ev e l oped 

countries - especially in standardiza ti on o f ma t erials and in 

translati on int o both English a n d Frenc h f or Afric a n schools and 

universities. 

In vi ew of the g eneral shortag e of sci e nc e teacher s in 

develo p ing c ountries, a two- pr on g ed a ttac k in reme dying the situation 

~s .indicated, b oth requiring assista nc e fr om sci e n t i s t s fr om d e v e l o p e d 

c ount~ies : (a) the l o c a l t raining of sci enc e t eac h e r s and auxilia ry 

scientific personnel; (b) the e mpl o yment o f s c i enc e teac he r s f r om 

abroad to fill manpower nee ds. It may be usef u l t o c onside r t o what 

extent e xisting v o lunteer and e xc hange pr og r a mm e s by d evelo ped 

countri e s c ould b e a d apt e d t o serve t h i s need . 

1/ There is, fo r exampl e , a Sci e nce Devel opment Centre a t Nj a l a 
University Co lleg e in Si erra Leon e wh i ch s p eci a lizes i n t he 
pr eparation of Science t e aching ma teri a l s f or e l ementary sc hools, 
in English. 
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ON THE METHODOLOGY OF FOREIGN AID TO LESS DEVELOPED COUNTRIES 

(LDC) WITH SPECIAL REFERENCE TO SCIENCE AND TECHNOLOGY . 

About the concept 

Aid or assistance , sometimes nicknamed cooperation or partners hip, belongs to 

the folklore of contemporary internati onal relations exposed by Myrdal as "diplomacy by 

terminology" ( 1). ihe n an American giant corporation invests ten million dollars in 

Europe, th is is business , and European fear, a handsome one for the investor. When 

the same is done in Asian, African or Latin-American countries (euphemistically called 

them a developing country) this becomes aid to the recipient country , even though the 

expectation about the return must run pretty high to persuade the investor, while the 

capacity of the recipient country to endure a steady outflow of foreign exchange in 

form of expatriated profits is obvious by less than its European counterpart . The UNO 

and OECD compute as aid to LDC all flows of long term capitals , i . e . grants (putting in 

the same bag relief action to face some natural calamity , and all other kinds of do­

nations), credits (irrespective whether they are granted on concessionary business-

l ike or usurary conditions) and direct private investment . All these statistical and 

terminological tricks add into a considerably brightened picture though by all means 

not a rosy one , of international flow of resources to LDC (2) . The more so that the 

real amount of profits expatriated from LDC in foreign businesses is hard to assess, a 

substantial investment in industrial countries of capital belonging to citizens of LDC 

escapes all accounting and , on the top, the losses often incurred by LDC because of 

advers e terms of trade constitute another ticklish and therefore gladly neglected 

statistical item . With respect to technical assistance the mess is still worse . Its 

volume is assessed by the expenditure involved and the number of experts sent to LDC. 

Both measures are no indicator at all of success or failure of the operation. t1oreover, 
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He lack hopelessly sta is tical evidence about the real cost of transfered technology, 

as a substantial part o this cost is included in the price of the imported hardware 

and of the inputs subsequently needed for production , not speaking of the secrecy of 

many contracts and the impossibility of probing into transactions between subsidiaries 

of transnational films. In other words, "aid" is being used to denote a whole gamut 

of operations and relationships, prompted by various intentions , and leading often, both 

in the donor and t he recipient countries to results , quite diffe rent from the avowed ones. 

The range of intentions on part of the donors goes from sort of charity - like moral com­

pulsion to assist the p r or or guilt-c omplex urging to redress the wrongs of the colonial 

past, t hrough pondered desire of reducing the dangerous tensions between the poqr South 

and the prosperous North , up to cold blooded business calculation and political strategy 

meant to influence the alignment of the LDC in the worldwide competition of the big 

powers . All these motivations may be present at once ; a political operation may be pre­

sented to the donors public opinion as ar ising out of ethical and moral duty. As for the 

governments of LDC , some accept aid in the present forms and press for more of it, be­

cause they genuinely believe that, in spite of all shortcomings , it is still a better 

bargain than no aid at all . Othe~are so compromised in a pattern of partnership with 

respect t o donor countries, that they cannot help but accept the game proposed to them , 

t o the extent to which the elites in power may derive substantial personal advantages 

out of difference schemes of aid . Their genuine enthusiasm may be secured for proposals 

which are blattantly harmful to the long term interest of their countires . Very few, 

indeed , have pondered on the lessons arising , both from the Japanese experience in the 

past and that of present China . Though these two performances differ in many fundamental 

respects , they have two f eatures in common : foreign capital has been , broadly speaking, 

kept out and an elaborate policy of transfer of knowledge through acquisition of skills 

rather than of ready- made technology , has been given a place of pride in the strategy of 

development . 



- 3 -

Public opini on in LDC is of course free to take a much more severe view of the 

post- war record of aid both bilateral and multilateral and to voice its mistrust with 

respect to the intenti ons of the rich countries. In matter of facts an atmosphere of 

gloom and of disenchantmen prevails by now , even among people who once believed in 

the possibility of world internati onal cooperation for development (3). 

The impact of aid; the increased evolution of distrust 

a) The donors : 

With respect to the donors economy there is a paradox inherent to the "aid game". 

In almost all cases , g iving aid promotes one ' s sales and thus fi nancing out of public 

money one ' s exports . This is always advantageous to business in a market economy . When­

ever idle capacities exist , it stimulates the whole e conomic activity through the well 

known mechanism of the multiplier : GNP grows by a margin substantially higher than the 

initial expenditure involved . Thus , far from being a burden , such operations may be 

self financing . Together with gross ly increased outlays in social policy, they could 

provide a substitute to expenditure on armament in reconversion schemes . This could be 

achieved e . g . in the American economy, so long as the political aspects of the problem 

could be taken care of (4) . 

But for the donor government it is almost impossible to sell the same operation 

as genuine aid to the recipient country and as an "aid yourself" to his own community. 

Hence , the impression created that aid is a heavy - burden to the donor economy . Angry 

reactions on the part of t he donor's public op in ion are therefore to be expected on 

account of " i ngratitude" of the recipient country and the feeling of "waste " of public 

funds . The good feelings arising out of the sense of fulfilled moral values are thus 

often more than offset and induce campaigns against more involvement in aid operations . 

As a consequence the LDC reacts , and the process of mounting mutual dis trus t is now set 

out into motion . 
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b ) The recipient country: 

Inflow of foreign resources is not tantamount to increasing the LDC capacity 

to invest. Quite often , external savings displace the domestic ones and release them 

for additional conspicuous consumption of the elites . The commodity pattern of imports 

f inanced through aid is not as yet a guarantee. If essential industrial equipments are 

obtained through aid the foreign c urrency thus saved by t he recipient country may be 

still used for luxury consumption goods and/or fo r acquisition of equipments to produce 

such goods . 

In first approxi ~at ion a reliable criterion for assessing the impact of foreign 

aid is to comparetwo alternative plans, one made on the assumption that no aid would 

be in flowing and the other on the assumption of reasonable use of a quantum of foreign 

aid (5) . This procedure i s , however, cumbersome and difficult . Even so , it leaves 

out the important problem of now planning decisions could be affected by the expectation 

of fore ign aid. How many responsible people would refuse aid if it does not match the 

priorities which they have established an d , a s a consequen ce , change these priorities? 

The current practice is to modify the plans , so as to fit them into the new scheme for 

which assistance is available . In some cases the whole pattern of development is changed, 

owing to import - bias and heavy reliance on transfer of ready- made technology, ill adapted 

to local conditions . Consciously or not, the LDC governants abdicate, in some way, of 

their right and duty to make their own decis ions. 

It is most common that responsible people 1n LDC have been educated in rich 

countries , and have reacti ons and concepts which are those of foreigners . For them it 

might be difficult , if not impossible to behave according to the optimum interest of their 

country . 

Some characteristi cs of genuine aid 

1) Aid t o any country , should add to its developmental potential, i . e . the 

simul t aneous existence : a) of a productive structure able t o sustain its own expansion, 
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and/or to take case of the necessary imports through growing exports , b) of an intellectual 

structure able to eed the productive structure with novel techniques and managerial 

ideas , c) of a political and administrative machinery geared to independent decision 

making . 

2) According to this , genuine aid is characterized by its ability to ease the 

bottlenecks affecting the development process , varying from one country to another, 

and also with the evolution of the very developmental trend . 

3) One of the major bottlenecks is the methodology of aid and the choice of 

priorities by the recip i ent country . Errors , miscalculations are almost unescapable , 

not only on part of the donor experts but also the LDC decision making people . The 

situation is , however, not quite symmetrical. The donors have very seldomly the notrion 

that they did wrong . In nations as in individuals the reaction to this is to accuse 

the other party . I n the case of the recipient country , error and suffering from it , may 

be a source of education and learning . This is why we consider that genuine aid should 

have a component of self- education by the recipient country , which may be only reached 

by giving it entirely free choice of the priorities . 

4) We propose that the choice of the forms and specific items of aid should be 

left entirely to the recipient country . The financial limits within which this choice 

would be exerted, should be established according to each case , and for a limited period 

of time after wh ich the aid would be negotiated for subsequent periods . 

5) Aid should be granted on the understanding that the recipient country will 

endeavour to release through its adequate use internal reserves and capabilities , but 

all the same , the recipient country should be granted the r ight of learning by bona-fide 

mistakes . The ability for decision - making can be improved only through a learning-by­

doing process , and the cost of such apprenticeship reflects , to some extent , the educational 

gap . I n consequence the recipient country should be credited with a budget ; it would 

freely set within the limits of this budget its shopping list of goods , facilities , 
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technical assistance and expert consultations . 

6) The country ' s perf ormance , assessed by the government interested and by an 

independent expert committee s hould be taken into consideration as one of the criteria 

fo r periodical renegotiation of the amount of aid at the end o f each time intervals. 

7) The periodicity would be of 5 to 7 years with a reevaluation of the situation 

after roughly at the mi d period and the possibility to negntiate the renewal of the 

contract at that time . 

Depersonalized aid 

He think that , 1n order to free aid from all kinds of second thoughts and cal­

culations on both parts it should become depersonalized . This goal should be reached by 

giving absolute preeminence to multilateral channels . It is of the greatest importance 

that the UN machinery for aid should be modified , and learn from the past experience to 

be less bureaucritized, more flexible and imaginative . 

The UN should provide the funds , and keep at the disposal of the LDC necessary 

information and advising services , becoming thus , a true clearing house of all relevant 

data on development , and computation devices . Such an operation would require finances 

of an order of magnitude several hints bigger than wha t is made available at the present 

to United States . Hence the importance of endowing the UN with new and independent 

resources of income arising from the utilization of resources belonging to the whole man­

kind , the definition of which would deserve very elaborate studies (to start with the 

submarine resources as it was pointed out at the recent Pacem in Maribus confe rence held 

in Malta) . To the extent to which this could be secured the very notion of donor and 

recipient country would disappear . 

We realize that the proposals sketched above are at poles from the current practice 

and that , i n short run they may sound quite unrealistic . However a bold departure from 

t he rout ine evolved in the last quarter of century i s necessary . The above approach 
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could e trie d wi t hin a more restricted f ield , that of assistance t o LDC in the realm 

of Sci ence and Techn ol ogy. 

Sc i e nce and Technology cooperation ( ST) 

There are schematically th ree reasons to s t art with ST : 

1) It is necessary to have some testing grounds f or the new approach in aid . A 

pilot project is needed be f ore generalization . 

2) Aid in ST can be isolated f rom a broader context because of the specificity of 

problems involved, and of less emotional and political components . 

3 ) With respect t o ST , the situation in LDC is alarming. ST alone cannot redeem 

LDC . I t is not a substitute for social change or the only agent for such changes . ST , 

conversely cannot fully develop without a suitable political and social environment, 

giving t o the scientists the minimum guarantees of freedom of research and of stability. 

But, wi t h all these quali f ications , ST constitutes a criti cal factor of progress , being 

a vi t al part of the developmental process . 

ST colonialism 

The following quotation from Calder's latest book reflects accurately the present 

state of things. 

" No carricature is involved in describing modern science as a European invention 

which enabled the white nations to achieve military , economic and cultural domination 

over the rest of the world , and to make themselves prosperous while leaving the natives 

of the poor countries to progress very much more s lowly . No injustice is done , t o say 

that most res earch workers and technologis ts have unthinkingly connived in these used 

of s cience which are , at bottom , r acist. Declarations about using science to feed the 

world' s hungry have not stopped the prosperity gap growing wider ; nor can they alter 

the f act that the intellectual interests of the great majority of research workers are 
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ar removed from any such program , and that the preoccupation of technologists is with 

machines that enrich the rich" ( 6) . 

In matter of fact , according to calculations made at the Science Policy Unit of 

the Sussex University , roughly 98% of non-communist world expenditure on Research and 

Development (RD) are confined to US and Europe . Thus two-thirds of mankind accounts 

for only 2% of expenditure , the discrepancy in per capita ratio being of no less than 

100:1 (7) . As the advanced countries have the virtual monopoly of RD , the selection 

of pri orities of research and of methods of solving the problems is made taking into 

consideration the needs and the factor endowments of thes e countries , while in most cases 

the interests and the situation of the LDC would be pointing to completely different 

directions . Moreover , " much of the present expenditures of the poorer countries repre­

sents a hopeless attempt to compete from an inferior position in solving the same kinds 

of problems by the same methods , rather than th ose that would be suggested by their own 

conditions . In fact , the indigenous scientific and technological capacity of the 

poorer countries is even insufficient to determine the nature of their own problems and 

to determine how far they are susceptible to solution by applied science and technology 

with appropriate methods" ( 8) . 

Indiscriminating transfer of ready - made and ill- adapted technology to pockets of 

modern industry in LDC cannot solve the basic problems of under- development. Although 

some LDC can proudly show to day some booming industries and modern cities , social in­

equalities and unemployment may have worsened . According to H. W. Singer's estimates, 

the present level of unemployment in LDC would be at least 25%. t~oreover, it has been 

found that in 14 LDC unemployment increases at a rate of 8 . 5% per annum (10) . On the 

assumption that the present trend continues unaltered one is led to estimate that in 

1980 unemployment would grow to 43% . 
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Some proposals for ST aid to LDC 

Two kinds of solution are being proposed : 

1) Scientists and Technologists in the developed countries should pay more 

attention than hitherto to specific problems of LDC . Some 5% of expenditure on civil 

RD in developed countries should be devoted to such purposes . 

2) Effort should be directed at expanding the scientific and technological 

infrastructure in the LDC . 

If properly implemented 1 and 2 should be complementary . But, the present pattern 

of ST domination could easily find ways into a program of large scale research on be-

half of and for LDC by Scientists and Technologists in advanced countries. The results 

transferred in ready-made form could even worsen the present situation . The resources 

potentially available should be therefore put at the disposal of LDC , with the expectation 

that they would use them , as a consequence of a free choice , to promote their STI (by 

STI we mean an integrated system of scientific and technological information services ~ 

research institutions working both in the field of fundamental and applied research 

projects designing and engineering offices and agency entrusted with the control of inter­

national transactions in the realm of technology) . 

The role of UN , in the field of ST , would be of the same spirit that was described 

before . An allocation of resources , for say s1x years s ubject to renegotiation , should 

be made and established as a percentage of the budget for RD of the LDC country . It is 

anticipated that this percentage would decrease over time , being eventually cor rected in 

the light of the performance evaluated independently , say every three years by the LDC 

government concerned and a committee of international experts appointed by the UN . 

The recipient country should be entirely free to spend the resources allocated 

according to its own idea of priorities of research and the best sources of expertise 

and hardware . Only one limitation would be imposed : research made possible through aid 

should be exclusively of a civilian nature and no resources could be diverted to military 

projects. 
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The UN would provide to the LDC a number of back stopping and ancillary services 

such as: 

- Data banks stored with up to date scientific and technological i nformation , 

including the " shopping opportunities " and the experts ' roasters . 

-Facilities for quick trirs and consultations abroad , made~ailable for Scientists 

and Technologists working in the LDC , who should be free to pay short and frequent visits 

to their counterpacts in any country . lATA 's regulations should be amended so as to 

allow for the use of unsold seats in airplanes against a nominal fare . 

- International research institutions preferentially located in LDC , meant above 

all as meeting places , and endowed with training and educational capabilities . Such 

institutions , together with a certain number of their counterparts in social sciences , 

could eventually be federated into an International Development University . The main 

vocation of this University should be fostering of interdisciplinary development oriented 

research and training at the highest postgraduate level . 

The proposals sketched in this note are very tentative; they aim at drawing the 

attention to the need of a radical departure from the existing philosophy and machinery 

for international aid . Both the Pearson Report and the Jackson Report , are in our opinion 

much too cons e r vative . 
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A.R. Abdel Meguid* 

ECONOMICS AND TECHNOLOGY OF DEVELOPMENT 

A Pexspe€tive 

1. Over the last two decades the developing countries in 

Africa, Asia and Latin America achieved on average a rate of 

growth of output arithmetically sufficient to accommodate their 

growing population and to allow for a modest increase in their 

living standards. This statistically observed growth did not 

bring satisfactory progress in development; malnutrition is 

common, illiteracy is widespread, unemployment i s endemic and 

growing, d i stribution of income and wealth is severe ly skewed and 

the gap between rich and poor countries is widening both relative l y 

and absolutely. Even to achieve this modest r i se in standards of 

living, a tremendous mobilization of resources was necessary. 

In the developing countries of Asia, Africa and Latin America 

annual investments, during the last decade, amounted to some 15% 

of these countries' national incomes. On average 80% of these 

investments was financed from their own resource s and 20 % from 

international assistance. !/ 

2. The net flow of financial resources from developed 

countries (both official and private) to the less developed has 

been substantial; amounting to some $120 billion ove r the period 

1956-68. ~/ In 1968, the net official and private f low of 

!/ "Partners in Development", Report of the Commi s sion on Inter­
national Development, 1969, pp. 27-31. 

~/Ibid., p. 378 

*) The views expressed in this paper are those of the writer and 
do not necessarily represent the views of the World Bank. 
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development assistance has been estimated at over $12 billion 

representing 0.7% of the donor countries' gross national product. ~ 

On average a quarter of this flow was in the form of grants. !/ 

3. The financial cost of these capital and technological 

inputs to the less developed countries, as a result of two decades 

of borrowing, has been rising sharply. Total recorded foreign 

debts of the less developed countries stood at $47.5 billion in 

June 1968. ~/ 

4 . The reverse flow of debt service payments on official 

account amounted to $4.7 billion in 1967. ~ These payments have 

been rising over the last ten years by some 17% annually, and 

are fast approaching a situtation where the outflow is equal to 

the gross flow of new lending. The Pearson Commission estimates 

that the developing countries of South Asia and the Middle 

East would reach this position by 1977 and in Africa and Latin 

America well before that if the flow of lending remains at the 

1965-67 level. 2/ Even an optimistic increase of 8% annually in 

the flow of lending would mean that between 60 and 90 percent of 

new borrowing would be utilized for debt service payments. 

Export performance of developing countries in the sixties, in 

spite of annual growth of slighly below 6%, has led to a steady 

21 
4/ 
5; 
6; 
ll 

Ibi~pp. 145, 150. For official flows the percentage 
among major donors from 0.72% (France) to 0.38% (USA). 
Ibid., p. 385 
Ibid., p. 371 
Ibid., p. 72 
Ibid., p. 74 

varies 
Ibid., p .l48 
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decline from over 30% of total world exports in 1950 to less 

than 20% in 1968. ~/ 

5. The behaviour of these basic variables, which help portray 

the pattern of international development, leads to justifiable 

anxiety. Simple and sophisticated extrapolation of recent trends 

indicate a worsening in the relative position of developing countries, 

an increasing gap between rich and poor countries at an alarming 

rate, and a declining support for mo1;11tr ~"tl at less burdensome terms. 

6. Organized response by the Pearson Commission, The Jackson 

Report, The UN Development Committee and others to the imminent 

consequences of this pattern of international development has 

been impressive. These responses, predictably, followed the logic 

of the economists' approaches to the problems of growth. 

Simply stated, these approaches are based on a number of economic 

"identities" of which the following are most dominant in the 

literature and in the philosophy of the existing development 

institutions: 

I . k 

s 

s ' + d 
y - c 

= 

= 

A = 

= 

6Y 

I 

s 

sd 

(1} 

( 2) 

(3) 

( 4) 

These identities state that the growth of income tY) depends on 

the quantum of investment (I) and the statistically observed output 

capital relationship (k); that these investments equal total savings 

(S) which originate domestically (Sd) as a residual after con­

sumption (C) , and is supplemented by foreign aid (A) . 

~/ Ibid., p. 47 
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The organized response has directed most of the efforts towards 

the discussion of the magnitude of the variables without 

sufficient emphasis on the institutional and catalytic agents 

necessary to bring about the dynamic relations of, and the logic 

behind, these identities. In other words, the guiding philosophy 

has been quantitative rather than qualitative objectives. While 

the former is certainly significant, the latter has proved in 
<... I L 

most developing countries to be the case of the development problem. 

A Restatemen~'of the Development Problem 

7. The oversimplified financial approach dominating the 

international development dialogue as outlined above does not 

sufficiently take into account the major bottlenecks limiting the 

full utilization of developing countries' national and human 

resources. Moreover, although development performance in the last 

decade was disappointing, most of these countries have considerable 

potential for more effective economic growth. Possibilities of 

productive investments are numerous but remain untapped and 

insufficiently assessed. These refer to improvements in the 

utilization of present production facilities in agriculture, 

livestock, industry and power as well as systemat i c exploitation 

of water, land and mineral resources through quick-yielding 

projects of short gestation periods. Realistically, however, the 

economic exploitation of these facilities and resources is not 

realizable over the foreseeable time horizon as development 
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planning institutions are more "financially" and less "technologically" 

oriented. Let u~s rewrite some of the above identities in physical 

science form: 

Given, 

(a) the scientific assessment of the country's 
development potential, 

(b) the rightchoice of investment projects, 
(c) the successful choice and application of technology, 
(d) the economic procurement of machinery, 
(e) the adequacy of infrastructural services, 
(f) the availability of production and managerial skills, 
(g) the assured supply of raw materials, 
(h) the appropriate study of market outlets, 

etc. 

I 6Y 

and, 

s 

Given 

(a) "perfect" financial institutions to mobilize 
domestic savings and provide investment capital, 

(b) unit elasticity of supply of entrepreneurs in the 
public and private sector, 

(c) continuous supply of implementable projects to use 
up available investment funds, 

(d) "acceptable" social and political investment climate, 
(e) adequace of foreign exchange to finance the import 

content of investment, 
etc. 

8. The neglect of the catalytic agents required to justfy the 
equality sign in the economic identities represent the heart of the 

problems facing developing countries. There has been a noticeable 

tendency to implicitly assume away these problems and concentrate 

on the magnitude of the variables on both sides of the equations. 

Thus the Pearson Report's major recommendations on an international 

framework for development centered around the need for additional 

aid, for coordination between donor countries and development 

I 
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agencies and for lower interest rates. if The UN Development 

Committee is concentrating its efforts on estimating the required 

quantum of aid to close the resource gap of developing countries 

if they are to grow at 5% annually (in the First Development 

Decad~)and at 7% (in the Second Development Decade). The conclusions 

of these august bodies, if implemented, would no doubt improve 

the development prospects. Such improvement, however, would be 

marginal as the level of aid and investment funds are only a 

partial determinant of growth. 

9. The international development dialogue was, and still is 1 

centered around increasing the total size of bilateral and 

multilateral aid and involves sensitive questions of monitoring 

the performance and the terms and allocation of aid to developing 

countries. There is little scope for action by the Pugwash Group 

in this regard, except to cast an additional vote for a larger and 

more coordinated aid flow. However, the use to which international 

resources are being put and their effectiveness in identifying 

and harnessing the development possibilities is still almost in 

a vacuum. 

Development Institutions 

10. In the pursuit of "quantity" goals, the quality and 

content of the development process have not been sufficiently 

met. The present development institutions are not oriented 

!/Ibid., pp. 229, 230 
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towards the pursuit of quality goals of development with new 

insights, new strategies and new emphasis. The World Bank has 

recently spearheaded a concerted effort to expand its role in 

mobilizing capital and allocating it for enhancing the productive 

capacity of the developing nations. The Bank's resources 

are not unlimited. But the real limitation on the Bank's role, 

and indeed on productive investment leading to rapid growth in 

general, is the identification of development projects and the 

determination of strategic areas of action. To overcome these 

limitations, operational planning requires a multi-disciplinary 

institution more similar to an applied research center than 

to an economics faculty. The proposed institution would be 

involved in three main directions, (a) identification of 

exploitable resources, (b) improvement of technology in existing 

production facilities, (c) preparation and techno-economic 

evaluation of investment projects. 

11. Development and productive exploitation of resources 

must be based on reliable and comprehensive research. This 

maxim, though widely accepted, is easier to articulate than to 

apply. Most developing countries have a plethora of resource data 

much of which is based on rough estimates, informed guesses or 

partially administered surveys. This welter of often insufficient 

data seldom provides a realistic basis for project preparation 

and evaluation. The proposed institution at the heart of a 
'·· 

country's machinery should be assigned the task of digesting and 

assessing the relevance, use and improvement of e x isting resource 

data and of selecting and adapting the relevant optimum technology. 
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12. Moreover, to a large extent, development has been thought 

of solely as accumulation of capital in the form of new factories, 

new irrigation works and public utilities. Indeed the emphasis 

on new ventures has competed successfully with existing production 

capacities in the bid for Government attention and foreign 

financial and technical assistance to the detriment of the 

efficient administration of the existing production network. 

Appraisal of the economic situation in many develo~ countries 

seems to indicate that perhaps the major problems of growth 

relate not so much to the need for more investments as to the 

need for applying new technologies to the existing production 

capacities, expecially in agriculture. 

13. New investments are certainly required to exploit 

natural resources, to raise the productivity of labor, to supply 

the growing need of a variety of consumers and intermediate 

goods and to improve land/man ratios, a key parameter in most 

developing countries with high population growth rates. The 

entrepreneurial capacity to prepare, evaluate and initiate 

these investments has been declining due to social and political 

factors in many developing countries. Project preparation 

machinery in most of these countries is absent or weak which 

partly explains 0 the existence of large unutilized pledged aid. 

National development plans are mostly projections of macro 

economic variables which draw a future picture of the economy if 
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a given quantum of investments is undertaken. The proposed 

institution should participate in the task of preparing the 

complex of projects and decisions that are necessary to satisfy t 

the plan's objectives. This complex deals not with intangible 

aggregates but with specific technological, social and economic 

datum. 

14. These national or regional institutions may be coordinated 

and supported by existing international agencies and perhaps the 

proposed International Science (for development) Foundation 

proposed by Roger Revelle. These institutions would also be the 

major recipient of bilateral and multilateral technical assistance. 

Massive inputs of international technical assistance have been 

flowing from developed countries and multilateral agencies to 

the less developed countries. In the last seven years, technical 

assistance flows from USA, France, U.K. and Germany alone 

averaged one billion dollars annually.lO/ UN technical assistance 

amounted during that period to some $700 million. It would not 

be an exaggeration to state that the yields from these funds 

have been minimal. Too often the transfer of knowledge becomes 

bogged down as a result of absence of institutions or cadres 

capable of absorbing, adapting and administering the new 

technology. A sizeable number of the 110,000 technical assistance 

10/ OECD~ §tatistical Tables for the 1969 Annual Aid Review. 
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advisers are therefore ineffective. The proposed development 

institutions would be in a better position to absorb more 

effectively the services of these experts and to mobilize 

them in resource assessment and project preparation rather than 

the frustrating bureaucratic assignments most of them seem to 

have. Indeed a foremost task would be to draw up technical 

assistance programs directly related to the country's 

development effort. 
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THE SCIENTIFIC COMMUNITY AND 
LA TIN AMERICAN DEVELOPMENT 

The central idea under which this Symposium has been 

convened can be summarized in Pope Paul' s famous sentence:"Development is 
.,Y 

the new name fur peace. Some speak simply of "development", others 

of "integral development", or of "human development", but gone are 

the days when the only preoccupation was"economic development". It 

is not necessary ariy more, especially at a meeting like this, to 

emphasize that economic development must be equated with 

social justice, nor that science and technology are an important 

component of true development. Let us only say that the key problem 

of development is not m create wealth, but rather to bui ld a 

capacity to create wealth,provided the results benefit all the 

people of the country concerned. 

I would like to start by saying that nowhere in the world is 

underdevelopment such a fureat to world peace as in Latin America. 

Precisely because our nations are not the most underdeveloped countries 

in the world, they are experiencing the most "violent awakening of 

.. 
expectations. "Our people know that they live poorly in a r ich 

continent ••. "We not only have illiterates but also the aspiration 

for knowledge and the awareness that the present civilization has 

II created the possibility of acquiring that knowledge. I am quoting 

the speech of one of the Latin American Presidents at the Meeting of 

American Chiefs of State in Punta del Este, Uruguay, in 1967, who 

also said: "Something of very deep meaning is at stake in our 
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America: to know if within the coming years (and I emphasize the 

word coming, as opposed to the next century) those who love liberty 

and belie~ in the dignity and essential rights of the human being, 

those who think that man is an end and not an instrument, will be 

able to organize simultaneously both economic and social development 

and thus give an answer to the just expectations of so many people." 

Furthermore, this president, President Frei of Chile, added: "I am 

convinced that for _most of our nations, if not for all of them, 

it would be difficult--! do not dare say impossible, although I think 

so--to achieve such an answer if they stay isolated, no matter what 
y 

the extent of their wealth and size." This is the challenge to which 

the scientific community can contribute; but, before making some 

suggestions in this respect, allow me to briefly sketch what were, until 

recently, the principal characteristics of scientific and technological 

development in Latin America. 

The scientific and technological infrastructure in Latin America 

is weak, particularly in the quantity and quality of its human resources. 

Hence it is obvious that remedying this situation is of the first 

priority. Nevertheless, other things must be done simultaneously. 

Traditional Latin American cultural values have not assigned 

the same importance to scientific and technical creation as 

to other aspects of human creativity, generating an atmosphere of 

indifference to science and technology in which only a very small 
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pe rcentage of the graduates of the institutions of higher learning have 

decided to dedicate their lives to research . Real scientists have 

been few, usually poorly paid and socially undere steemed, and 

practically always dedicated to basic research . They have in 

general been isolated from,and even indifferent to,the concrete 

needs of the society in which they live . Technological research, 

the natural link between basic science and the needs of a society, 

has been almost entirely missing . 

The amount of research has been limited and almost exclusively 

carried out in public institutions, mainly in the universities. 

These have almost no relation with government and its plans, or 

with the private sector of the economy and its needs . Scientists 

looked for their reward in the pursuit of knowledge and in the 

re cognition of their international peers , while the University saw in 

them onl y a matter of prestige . Industry -mainly public in many 

countries, but whether public or private, usually monopolistic and 

developed under a policy based on substitution of imports and a 

strong protectionism - lacked the competitive climate that helps 

to create the demand for innovation . Such an origin also explains 

the small volume of most industries, in most cases created to 

satisfy a very sma ll market and imposing financial l imitations on 

the possibility of doing resear cho The practical long range 

consequences of this situation a r e refl ected, among other short-

run causes, in the present cr isis of Latin American exports . These, 
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are experiencing a steady decline in their percentage of the volume 

of world trade . Furthermore, governments have not created enough 

incentives to stimulate native innovation. 

Under such circumstances it is easy to understand why the 

importation of technologies is such an important process, even 

though it is usually carried o~t through enterprise agreements 

which are, in the case of small enterprises, frequently poorly 

selected, generally bought at too dear a price, and seldom adapted 

to the local characteristics . In addition,these agreements rarely 

have an impact outside the JBrticular enterprise involved, due to 

the low capacity for the diffusion of innovation, the so-called 

"technical dua l ism . " 

This has been in general, the picture of the development of 

science and technology in Latin America until recent years, with the 

probable exception of only two sectors : medicine and, in some 

countrie s , agriculture. Only in these fields, and especially in the 

area of public health, have ther e been national policies integrated 

to national development programs, reasonable scientific and 

technological infrastructure and adequate , rapid transfer of 

technology, with proper adaptation and diffusion. I t is interesting 

to note that in medicine --with the exception of the pharmaceutica l 

industry, which is not directly involved in the organization of hea l th 

care -- ther e is no application of the patent s ystem. 
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During this last decade, and with progressive intensification, 

this situation has clearly been changing. All university forums, both 

at the student and faculty level, are now speaking about the 

responsibility and role of the Latin American university in society. 

The number of university fulltime personnel is steadily increas i ng . 

The main growth is oriented toward science and technology. 

Technological institutes and government research institutions are 

being created, some of them oriented towards crucial aspects of 

development . 

At the political level there has also been a spectacular change. 

I have already mentioned the Meeting of American Chiefs of State in 

Punta del Este, Uruguay, in 1967, which marked the beginning of a 

regional concern for the development of science and technology. The 

Presidents proclaimed their decision to "harness science and 
~ 

technology for the service of the people of the Hemisphere". The 

Action Program they approved included a special chapter where 

Inter-American cooperation was called for to complement national 

efforts in this area, Specifically,the idea of a Regional Scientific 

and Technological Development Program was approved. It is 

encouraging to see that only 3 years later such a Program is already 

in existence and has spent $6 .15 millions in its first 15 months of 

operation, having already sent 213 visiting professors and researchers 

to Latin America and 319 Latin American fellows and research 

assistants to the institutions chosen as regional training centers. 

Its budget for the current fiscal year is expected to reach almost nine 
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million dollar s • 

This attitude at the political level was not a passing one . In 

May 1969 Latin America spoke to the new administration in the United 
1!) 

States Government through the "Consensus of Vina del Mar" . This 

document includes 9 pages of proposals, 3 of which refer to 

sci entific and technological development . The specific requests 

stated there a r e being discussed, and some of them already are being 

implemented within the Inter-American System. Furthermore, only a 

few weeks ago, at the First Meeting of the OAS General Assembly, t he 

need for and the importance of scientific and technological 

development in Latin America, was clearly emphasized by the Minister 

of Foreign Re la tions of Argentina . 

This new attitude in Latin American politics is also apparent 

at the national level . Eleven of the countries south of the Rio 

Grande , with the strong participation of the scientific community, 

have created governmental bodiee to deal with policy- making for and 

promotion of science and technology . Most of them have been recently 

orga ni zed, but in a few countries they have been active for some 

yea r s and a lready have significant budgets and functions . 

Despite all these signs of change, many of the negative aspects 

previous ly anal yzed are still present in varying degr ees in most 

count rie s in Latin America, and , I suppose, in other underdeveloped 
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countries; and we should keep them in mind when discussing the possible 

contributions of the international scientific community, and the 

Pugwash Conference in particular, to development . 

Such a contribution, as in any other type of international 

cooperation, will only be successful if it is a complement to the 

efforts being carried out by the underdeveloped countries themse lve s . 

In other words, the developing countries must make a politica~ 

decision, each according to its own model, to orient their effort 

towards deve lopment, and the developed nations should generously 

complement this effort as they are requested to do so . Mistakes 

and wrong attitudes on the part of the small countries can best be 

coxrected through a free exchange of ideas ; but when aid is tied 

to conditions which reflect the preconceived notions of .the 

developed countries, two re sults may occur . One is that the 

objective may be reached only in part or not at all . More certain 

is that the countries will resent the procedure. 

It is at this creative level of exchange of ideas and of finding 

sol utions where I be~e the greatest contribution of the international 

scientific community can be made . There are no accepted prescriptions to 

accelerate development, and I am quite sure that magical universal 

sol utions will never be found, simply because each developing 

country has its own changing problems and characteristics, quite 

diffe r ent from the rest . There is a great need for good research 
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and analysis and, especially, for new ideas. Seientists are 

trained to fight bias and preconceived notions and to promote 

change of what up to then has been considered to be "the truth". 

The world in general and development in particular require such 

an attitude and ~:dentists should seek to influence political 

opinion by providing fresh aproaches. No othe r forum could be 

less biased and less politically suspect in providing an arena 

for the identification and analysis of the problems that slow 

down development, and in suggesting solutions, than one made up 

of members of the scientific community. 

Development of a country or a group of countries, requires 

a harmonic developlllfimt of all its components and science and technol­

ogy are important and, in the long run, indispensable components • 

JUst as economic development per se, without progress in social 

justice, makes the rich richer and the poor relatively poorer, 

increasing social tensions that finally r'esult in violence, scientific 

development per se will only make the wise wiser and the ignorant 

relatively more ignorant, increasing the alienation of the scientists 

from the society in which they live. In my view this alienation is 

an important cause of the phenomenan we call "brain drain". 

The scientific community of underdeveloped countries has to be 

a part of the national effort for the revolutionary changes necessary 

for development. Scientists have to realize that they have an impor-

tant role in making development possible. Public opinion, on the 

other hand, has to understand their importance in order to support 

them. 
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The international scientific community could help in promoting 

and bringing together these two attitudes in the developing countries. 

Scientists like artists are usually lonely people and unless they feel 

they are participating in a process that is more important than their 

own personal interest they will choose to leave the problems of 

development behind rather that contribute to their solution. 

Furthermore, such an effort would also increase the number 

and involvement of scientists from the C:.eveloped countries who 

would thus be motivated to help to train scientists from the under-

developed countries and to study their problems. What is even 

more important they should also influence government and public 

opinion in the developed countries to accept the idea that development can 

require political and socio-economic structures quite different 

from their own and even sometimes contrary to their own countries 

particular interests, but that these structures should be accepted 

tn view of a more important overall common good. 

The Pugwash Conference could organize a forum which coulQ 

help to mobilize the scientific community of the underdeveloped 

countries and aid them in making their voices heard by their own 

governments. At the same time it would provide an opportunity to 

impress upon the governments of the developed countries a message 

containing such ideas as those I recently heard expressed by Albert 

Sabin, and I quote: "I would like to submit that what is on trial 

today is not science, but the leaders of the great powers who are 

still pursuing outmoded concepts of international relations that 

prevent the proper utilization of the fruits of science and technol-

ogy for the benefit of all mankind." "It seems to me that an 
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" 
entirely new philosophy of international relations and aid to 

impoverished nations must be developed by both the capitalist and 

communist 'have' nations of the world. The capitalist and com-

munist 'have' nations alike must come to realize that they have 

a common enemy in the poverty, hunger and despair of more than 
'2) 

two-thirds of the worlds's population. " Just as developed 

countries are awakening to the need to pay the cost of maintaining 

an environment in which they can live healthily, in their r0~etions 

with the developing countries they should realize that there are 

costs involved in living with their underdevel oped neighbors in 

a world of peace and understanding. And, finally, that it would 

be well to pay these costs before they become costs in human lives, 

as in Vietnam. 

The need for a forum for relating science and technology to 

development is the result of a communication gap which must be 

overcome. First, among scientists themselves, to establish the 

meaning of their work and a kind of self-orientation and control 

for constructive purposes. Second, between scientists and the 

rest of the world, especially the developing world, to the end 

that science can make sense and be adequately controlled through 

and contribute to political processes. I believe the warning 

made by Hannah Arendt is still a valid challenge to the scientific 

community. She wrote: "The reason why it may be wise to distrust 

the political judgment of scientists qua scientist is ••• precisely 

the fact that they move in a world where speech has lost its power ••• "; 
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that there is "a crisis within the natural sciences themselves. 

The trouble concerns the fact that the 'truths'of the modern 

scientific world view, though they can be demonstrated in mathematical 

formulas and proved technologically will no longer lend themselves 

to normal expression and thought •••• "; and that "men in so far as 

they live and move and act in this world, can experience meaning-

fulness only because they can talk with and make sense to each 
§/ 

other and to themselves." What more elegant justificatio than 

this is needed for conferences such as Pugwash, or for the extension 

or elaboration of the Pugwash concept in relation to science and 

development. 

I hope these points of view and suggestions will contribute 

to start a lively and productive discussion. If so the discussion 

will justify having taken advantage of your patience and 

attention. 

Thank you. 
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SOII:E PROBLEMS OF DEVELOPMENT rn AFRICAN COUNTRIES 

The theme of t his symposium is "What can scientists do for 

development?". Agenda Item I is concerned with wha t scientists 

from developing countries see as the main problems of d~velopment 

in their own countries, particularly from the point of view of 

possible assistance from, and co-operation with, scientists from 

developed countries. 

This paper will discuss only a few area of dif~~culty; it will 

not attempt a comprehensive analysis of the problems in any one 

country. The major theme that the author wishes to underline is that 

a stage h3s been reached in African development, when the objective 

of all assistance should be the building up of African institutions 

and African compet ence in all areas. How to assist in the building 

of confidence, of Africans in themselves, of governments in their OF11 

scientists, economists and others; the development of African 

organizations concerned vnth research and development, and with the 

application of science and technology; the develo pment of African 

based and African run industries, etc.; these should be objectives of 

the Africans themselves and of those who wish to ass i st them. One 

requirerr ent tha t will help to achieve the objectives stated is that 

assistance 0hould be given to enable existing institutions to develop 

their full po t ential, before consideration is given to the establish me nt 

of new centres. 

Problems of Scientific Research 

~minly as a result of the recommendations made at many conferences 

held during the last decade, and the endorsement of these by the O.A.U., 
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several African countries have recently set up nat ional science policy 

councils. In some cases the councils are not purely advisory, but 

ha.ve some mea sure of cont r ol over certain a gencies, in p.<> r ticular 

research institutes, that carry out • research required' for na tional 

development. 

Certain difficulties appear to militate against the realisation 

of the objectives that are laid down for the councils and research 

institutes, as well as for research in universities. Some of t hese 

difficulties are discussed below. 

Direction of ;nstitutes end of research 

Serious difficulties s ti.ll arise from the lack of research 

personnel of a·ll ca.tegories . At the highest levels t he re are not enough 

persons of high calibre, training and experience who can identif y areas 

a.nd topics of national and applied r esearch re qu iring priority a.ttention
1 

and who can effectively direct such research . This is a possible area 

for co-operation with advanced countr ies. The solution is not as 

straightforward as it might seem. It would not be sufficient;nor is it 

desirable, merely to send experienced persons from advanced countries 

to di_ ect research institutes, nor even to help local directors to 

formulate programmes. Vfuat is ' needed in the less developed count ries, 

especially the ones which hRve made some headway in the settinG up of 

research and other scientific institutions, and in the training of 

personnel, is to upgrade their own PTOffii~iftg nationals,who showsufficient 

promise,to occupy the senior positions, and to do so effectively. How 

to do t his is a problem which requires some study. Possible approaches 
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include intensive trai ning visit s for senior personnel from developing 

countri es to developed countries to gain experience. Another pos sibility 

is the institution of special "courses f or research directors" in which 

they can be given an insight into the running of research institutes . 

Such a course could involv~ a two-way flow of ideas. Thus at t he same 

time as the experience of research directors fro m developed countries 

is placed at the disposal of personnel from developing countr ies, the 

problems of r esearch in the latter can be conveyed to scientists in 

developed countries, especially tho~ e who are likely themselves to 

make visits or take up short term appointments in the developine countries. 

Instead of, or additional to , rtoourses " , there could be "workshops" 

of fairly long duration , say six weeks, on th e same subject, w'·1ich would 

preferably be held in one of the developing countries. Thus a group 

fro~ various African countries could mee t i n one of the countries, 

together with expe~ien ced persons from developed countries a t a workshop 1 

where there could be a study "on the spot" of the problems, and a seerch 

made for possible solutions. 

Small· numbers of persons in various specializations 

At a lower l evel there are not enough research workers in any 

• 

one speciality, whether in research institutes or universities, to enable 

the formation of teams of sufficient size. This leads to isolati~n of 

workers and consequent lack of stimul ation. This is an area in which 

assistance would be welcome in many countries. In many ins t ances the 

institutions do not have the resources to recruit the desirable numbers 

of persons in the various specialities. \Vhat is required therefore is 

not help with recruitme nt, but schemes whereby research workers in selected 
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disciplines are "loaned" by institutions in the developed countries for 

periods of say three years, in order t o help to "catalyse" the work in 

an important field in a. r esearch institution in a developing country. 

It may be pertinent to observe that t his is tantamount to sowin~ 

"seeds of excellence" in existing institutions, and is in the opinion 

of the writer, a. better device than the "centre of excellence". The 

latter ,may become a centre which is a shining example in a region, . 

but whet is an example worth if it cannot be emulated in the many 

institutions which are required for tackling the numerous problems 

that abound in the countries. 

Lack of technical staff 

Another important shortage is thAt of technical staff. A number 

of factors cont r ibute to the existing situation. These include the 

training of technicians in .institutions which are manifestly "sub-university", 

and the lack of prestige that goes with such training and employn.er.t, 

as compared particularly to employment open to university graduRtes. In 

any case facilities for training at the highest technical l evels a re not 

easy t o organise. J,!any reasons are r esponsible for this, incluc.ing the 

expense of setting up facilities for training the small numbers r equired 

in certain fields, such as glas sblowing . 

Two types of action are called for. One is to improve facilities 

for technical education, by the provision of equipment nnd teache~s; 

the other is the provision of facilities, under various forms of 

' 
assistance, f or promising technicians to train and acquire experience, 

at the highest levels, in the developed countries. A good example of 

assistance vri th technician training is a joint Ghnna Government-Cana¢1-ian 
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Technica l Assistance Trade Training Centre in Accra. This is manned by 

Canadian and Ghanaian staf'f. The centre cat'ers for the training of 

technical employees of government and private organisations, in cluding 

firms, in fields such as aut omechanics, maintenance of refrigeration units, 

etc. The level of training is not high, but the personnel th t is 

produced is ve~ important for keeping technical services running in 

many areas that contribute to development. 

Maintenance of Equipment - The spare parts problem. 

Apart from the relative lack of t echnicHnoa· to service instruments , 

there is a serious spare parts problem. The gener a l level of development 

of technical organizations is such that there are often only a very small 

number of most types of equipment in the whole country. This i s particu­

larly true of the more sophisticated scientific instruments like 

spectrophotometers, gas chromatographs, radio counters and so on . Spare 

parts for such instruments have usually to be obtained from abroad, and 

di~ficulties with foreign exchange and involved ordering procedures 

can lead to an i nstrument being out of action for comparatively l ong 

periodso A useful form of assistance could involve an arranDeli1en t 

whereby s~all spare parts are sent quickly from an i nstitution in a 

developed country upon request by a laboratory in, say, an Africnn country. 

This is bound to be an unspectacular form ·of activity, but by keeping 

es sential research and other activit y going, it can produce r esults 

out of all proport i on to the cost involvedo 
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Application of r e sear ch r esults 

There is evidence t hat an important deficiency in some 

African count ries is in the machiner,y for t ran smitti ng research r esults 

to industrial concerns, to farmers and others who need to apply them 

towards productive ends. This leads to waste of the resources and 

effort expended on res ~ rch. This is an area needi ng study and attention . 

Significant benefits would be achieved through some machinery 'which 

would enable the authorities and research workers i n African countries 

to benefit from the experience of developing countries in this type 

of activity. 

International experimental development centres 

An i mport ant gap which exists in the research and developme nt 

ef fort in African countries is the t ype of organizati on which can 

develop an invention , whether it be a process or device or mater ial, 

from the laborator,y scale to prototype or pilot plant sta ges. Not 

many African countries can r eadily assemble the fUnds and skilled 

manpower to set up industrial research and development organi sa t ions 

which can cater for all the various t ypes of needs t hat are likel y to 

arise . ~rther the demand for such development work in any on~ countr,y, 

under pr esent circumstances, m~ not justify th e setting up of a large 

multipurpose centre. The solution that suggests itself is for an 

international centre serving the needs of many countries. In view 

of the difficulties which have attended t he setting up of intern tional 

organizations sponsored by a number of African countries, and t he 

discontinuance, at least on .international basis, of some that were 
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actually started, it would seem tha.t the best hope for the type of 

multipurpose centre envisaged would be setting up under the aus pices of 

one of the United Nations agencies. Suitable arrangements could be 

worked out for countries to refer appropriate projects to· the centre, 

and for the safeguarding of the rights of countries or of individual 

inventors. 

Such an arrangement as the one suggested here would help to 

ensure that African inventions are not stillborn, as they often are 

at present, nor that their development is left in the hands of 

organ~zations in developed countries. 

Negative feotures of certain forms of assistance 

Finally, it is necessary to underline the fact thAt certain 

forms of, and certair;t a pproaches to, assistance and co-oporation can 

have harmful effects on the real development of. the "recipient" 

countries. Real developme nt is intended to mean rapid progress towa rds 

a state of preparedness on the part of the "recipient" country t o carry 

on satisfactorily in the absence of further assistance. To avoid the 

undesirable consequence's of assistance certain condi tiona must be observed. 

Some of these are the following: 

(i) Visiting "experts", and those who serve on advisory and consultative 

missions, must be. persons of really high calibre and experience. 

(ii) Visiting "experts" must spend a long enough period in the 

country to become really familiar dth local problems fl nd to 

give, after the period of "a.climatisa.tion", a. long ~ 

period of useful service. 

(iii) Projects for Qdviso!,Y missions
1
a.nd eventual implementation 

' 

under scheme s of assistance ,should not be ones tha.t a r e conceived 

' . 

\. 
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only by "donor" countries . They should be projects that are s een by 

the local authorities as fitting into their development plans . J,:uch 

harm can be done by foreign countries proposing aid schemes involving 

projects which are not really vi tal to t he development of. the country. 

Such projects often draw upon the country's small manpower and material 

resources . 

(iv) Projects should not duplicate some which have been already carri ~ d out 

or which a.re proceeding in the country. There is an example in one 
ll 

African country, where surveys f'o r
11
large irrigation proj ec t were 

undertaken, within a space of five years or so, by no less t han four 

missions fro m different countries. Each mission made recommenc.<>tions 

for the scheme, often repeating what has been said by a previous wission. 

(v) Visiting experts, , advisory and consultative missions shouid not 

hesitate to advise governments, where appropriate, t c ~eed the dvice 

they have already received fro m their local scientists and t echnologists, 

where sue.~ advice is obviously sound. They should refrain from pRss ine 

up the ideas of local persons a s their own. It must be re membered that 

the building of' confidence is one of ,the essentiAl ele ents of cievelopment­

in African and similar countrie s at the present time . 

' . 
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AN APPROACH TO KNOWLEDGE , DEVELOPMENT AND PEACE 

Antonio Bacigalupo 

It is most encouraging to learn that programs such as the Pugwash has been organized by 

scientists with the purpose of finding ways of reducing the threats of our time tha t 

menace peace in the world; among them the widening split between the technologyically 

developed and underdeveloped sectors of the world. 

This is indeed a very serious problem since it encompasses the interests of all , and 

because it gives rise to much speculation mistrust and resentment on both sides . 

The problems created by this widening gap are enormous not only because it produces large 

differences in the material standard of living , (nutrition , health , dress , housing , 

comfort) but also because it raises enormous ethical questions . For instance , should 

pigs in developed countries eat better foods including milk , than malnourished children 

in developing societies whose families cannot afford milk? However , we should take con-

solation in the fact that science is trying to produce food for children from the raw 

materials that now produce animal feeds . Is it right that pet foods in one society be 

more nutritious , expens ive and better- tasting than the regular meal of millions of 

people? That the land considered too steep for forming in developed countries is the 

agricultural land of others? Is it fair that tractors in one society should make un -

profitable the hand work of millions of hungry people of other societies? If we were 

hungry , could it make sense to know that some countries put the lQnd to idle only be -

cause they have surplus food? Would you believe that some farmers can make more money by 

not growing crops than by having a good harvest? 

What are the reasons that have produced these large differences especially since some 

underdeveloped countries have the potential of producing everything? 

A common answer , not long ago, was that these people were lazy and did not have technical 

training . Today we rather think they are tired because they are undernourished and that 

their knowledge is much greater than their means . 
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But , the present state of affiars has not come about by chance . The ca uses are clearly 

wri tten in the pages of the history of people . We can see that many of those t hat today 

are underdeveloped were conquerers and the cradles of human civilization , and t hose who 

are not developed were then primitive . 

True , there always has been the dominant and the dominated , spread across continents , as 

far as their communications could reach . But today by virtue of "our" mode rn science 

and technology men can more easily dominate other men with powerful yet subt l e mach ines 

and instruments . The same science and technology that liberates men in one part of the 

world could oppress men on the other side , or even on the same side . 

At present , developing nations produce many of the raw materi als for the developed and 

sell at prices which are ever decreasing in comparison with the processed or man uf actured 

products they buy . This price gap obviously results in growing gaps of standards of 

l i ving and economic development . Under those limitations , cheap labor (read under­

developed ) because a must for the survival of raw material production and i nc i pient 

processing industries . 

Notwithstanding , in spite of the present situation we ought to agree that the world has 

been slowly , may be too slowly , learning about the need of recognizing some of the basic 

r i ght of every human from the minute he is born . ·1ankind has accepted on paper a wonderful 

declaration of human rights though it is a long way from truly putt i ng i n pract ice these 

pri nci ples , as well as principles of human responsibilities . 

Unfortunately , for all of us , the exquisite mental power of knowledge and re asoning , of 

sc i ence and technology , has been put on occasions to the service of the illogi cal , th e 

dangerous , the immoral and the destructive . Much good and damage has been done t o the 

world by the use of science . If science continues to develop the way it i s , the time 

will come when it will be possible for one misfit or a group of a fe w terrori s t s t o 

threaten or eliminate all mankind . The lives of all wise men and true scientis t s have 

not been dedicated to destroy or to enslave men , but rather to make them free and to 

create a better world ; therefore it is right that we should ake every effort to el i minate 



- 3 -

the use of science and technology, directly aimed at destroying humanity; we can not 

possibly accomplish peace by living on top of monstrous bombs , gases and microbes . 

what kind of development? 

Economic growth of a group without social development is just as bad as the reverse . This 

is why when we talk about development we should be talking about the two aspects . In a 

way one is the counterbalance of the other ; they reach an equilibrium which can be spread 

to larger sectors when we grow beyond a selfish attitude and the need of conquering . 

Many are finding by themselves, that unrest and violence in all societies cannot be the 

only motivating force or purpose of mankind. It is ~ready apparent at the national level , 

in many countries , that social development and national integration are extremely important ; 

in some cases even more so than economic gains . Maybe the future turn of humanity will 

surpass our present goals , overcome our weaknesses and enlighten us on the virtues of 

the predominance of unselfish actions . 

And why not? Though we have been trained to believe that dominance is a virtue at all 

levels ; personal , national and others , fortunately nobody in particular owns such things 

as the air , the oceans, or all resources; it belongs to all of us. Science and technology 

are the patrimony of humanity . Therefore it is just fair that all of these should be at 

the service of the people, and the sons of the people . 

Life is evolution; societies keep "improving". This is why the developing societies are 

not going to develop in the same way as those now developed . For one thing they cannot 

take advantage of the same opportunities and they don ' t have to repeat the same mistakes . 

All of us have to learn from each other . It is easier for an underdeveloped society to 

change , be more daring , free and open to construct ive suggestions since there is not as 

much to lose materially . Change in developed and established socieites is certainly more 

difficult and complex . 

If we could only find a system in Society , similar to that used by science , where nothing , 
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except God, is sacred; where everything is questioned and has to be proven ; where we 

are constantly looking for the truth even if it contradicts our previous findings. A 

good system for society should anticipate and satisfy the needs and wishes of the people 

provided that they don't jeopardize the heritage of wisdom that has been purified through 

the ages: truth , human rights and corresponding human duties . 

What are the requirements for economic growth? 

Experience has shown time after time that there 1s no growth of any industrial , commercial 

or agricultural development unless we satisfy the following pre-requisites : knowledge, 

experience , sufficient capital , capable working force, adequate markets , satisfactory 

economic profits and friendly government. To be sure there are some key factors like 

political decisions and markets which are most important, but all of them are indispensable. 

Science and Technology though important , however , are not able to produce by themselves 

the economic growth of any society . For this reason if any serious efforts are given to 

the economic development of up-coming nations it is indispensable to seek integration 

with economists , philosophers , sociologists and politicians . 

However , as it is usual, that local markets for new processing industries are too small 

for efficient operation often it is necessary to find foreign markets , especially in the 

developed societies . 

Here is where many troubles appear due to political decisions in developed and developing 

societies ; they impose tariffs on imported products and give hidden or open subsidies to 

national products when the local industry is affected . Little it matters that it was 

another sector of the same government that had patronized such competition . 

There we are today in spite of many previous efforts made in the past , in the field of 

training research and tranference of know how by people of good-will standing on both 

sides of the fence . 

The best thoughts and accomplishments can be erased over-night by pressure coming from 
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the interests of few groups . Too often assistance from developed nations has only helped 

the rich . This type of situation leaves little room for hope in international trade of 

developing with developed nations ; there seems to be a limit the first ones are always 

going to lose . Under these conditions the only move that makes economic sense is 

commerce among developing nations avoiding the selfish limitations of nationalities or 

groups. 

But how can this happen in an era where there is nothing impossible ; when man has been 

able to surpass many old fantasies and utopian ideas , like reaching the moon , developing 

the forces that can assure his own annihi lation, and producing genes? But if many 

fantasies have been made reality in the material side of the world , why are we so afraid 

of tackling or studying the feasability of having a harmonious world society? As 

scientists we cannot deny that the world has today the complete capacity and potential of 

producing all the machines , equipment and computers required to liberate man from the 

burdens of back - breaking physical work and menial jobs; to provide all the minimum vital 

needs of all children and the disabled (food, housing , clothes and education) ; to guarantee 

all men and women the right to have a fairly good job and the opportunity to advance; to 

give them enough time for enjoyment and fraternization among and within societies . 

Thus men can be free to gain higher levels of motivation , to reach above average , and 

enjoy a more rewarding and productive life without having to worry for basic necessities 

and feeling the urgency to dominate anybody . Then we could challenge the creativity of 

men and his ideals to give all of us new tools and procedures to solve the difficult and 

complex problems of justice and social and economic progress in all societies. We won't 

be bored - we have plenty to do here on earth; there are far too many jungles and arid 

lands that have to be put to work; too many backward systems of using the world resources ; 

still there are large numbers of unused resources and diseases to control . We are in t i me 

to avoid the evils of population explosion , nuclear explosions , pollutions of all kin s 

and other threats to humanity . Once these goals have been accomplished then we could 

all work and enjoy another of the great adventures of mankind ; to travel beyond our 
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planet carrying the peaceful message of our species . 

Does it sound like a dream?---Not any longer . We can do it and do it well . 

What about social development? 

It has been said many times in the past that the real problems of developing s ocieties 

stems from the injusticfficreated by the domination of an oligarchy who owns most of 

the land , the capital , withouL giving adequate pay to the people they employ . However , 

often , when the land and the wealth are redistributed , the process does not satisfy some 

when this is done in a way that is not in agreement with personal ideas or when it 

affects their own material interests (but especially the last) . 

Some developing societies are fortunate in having the opportunity to test new types of 

systems based on values which are supposedly uncontaminated with anti - human seeds . Today 

there is a need in those societies , going through deep changes , to use all the good 

previous experiences to innovate and test new models . Some are trying to establish an 

unselfish philosophy , others a balance of social and economic motivations . We could all 

profit from their experience i f we let them carry out their plans , as long as they are 

harmless . We should not be too hasty in condemning new systems because they cannot 

show their true potential when they are surrounded by negative prejudice and an aggressive 

environment . 

After all , this type of human search is vital to the survival of all societies and even 

of our species. We had better find the true nature of our problems and the answers to 

our present society by trial and error , rather than suffer the consequences of violence 

against hard- headed systems . We need to be more tolerant; therefore we need more adaptable 

systems to growing and changing needs of people in our own community and the world . 

All these ideas are pointing to the need of establishing , without bias , studies and 

r es earch on the relations and consequences of integrated , interdisciplinary and multi ­

national actions aimed at finding ways which will bring harmony to the world (Science of 

World Harmony?) . It is doubtful whether empirical or biased analysis o existing sysLems 
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will produce peaceful solutions to all societies . 

There cannot be any bigger or more meaningful contribution to the world , if this 

conference could trigger the research and reactions to use the forces of science , 

technology and philosophy in conjunction with those of economics , social and political 

sciences . We could easily defeat hunger , overpopulation (a necessary evil of under ­

development?) , pollution , but most important of all for putting any human being above 

economic profit and materialism. 



- 8 -

SCIENCE CAN ALSO GIVE US THE FREEDOM TO CHOOSE PEACE 

Every man, even the illiterate and those not actively taking part in the decision process 

of society cannot help but feel the presence and actions of government in his life . Whether 

he wants it or not he arrives at conclusions about his government and society . This type 

of participation has in recent times been highly accentuated not only by more trade, and 

wars, but also by the words, sounds and sights brought by the radio, TV and periodical 

publications . 

In fact we could literally say that now everybody can sit around the huge world arena and 

watch from different angles the global drama staged by society. One does not have to watch 

too long to realize that this complex and confusing play really demonstrates the pitiful 

inadequacies of our present systems which have been designed to solve the problems and 

needs of isolated groups but not those of the world society as a whole. 

The show which at the beginning seemed remote and unrelated to our lives has grown materially , 

through science and technology , to enormous proportions which engulfs everything including 

most of the spectators . Unfortunately through these efficient channels we have received 

good and harmful knowledge; peace and violence ; hate and love , trust and mistrust ; power 

of creation and of destruction ; moreover material growth has accelerated the discovery of 

the convenient and inconvenient side of everything. 

For this reason today all of us and all societies are constantly faced in almost every 

action with multiple and sometimes conflicting alternatives like economic profit or social 

development; individual interest , or communal interest; domination or cooperation ; ethical 

or non-ethical behavior . 

But decisions are taken on the guiding scale of values which have been adopted by the 

individual and society . And again because of science and technology , problems reach ex­

tremely dangerous levels for the world and our society when other groups use a different 

set of values , it is not surprising that many scientists , technologists and intellectuals 

are very much disheartened at the consequences of their efforts . 
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Power , declaration of human rights , gadgetry and luxury , economic growth , culture of 

beauty and comfort have not produced or have not been paralleled or supported by develop ­

ment of wisdom . 

At present the relation between matter and mind is so extremely unbalanced that indeed it 

is difficult to conceive that it is the result of the free play of our conscience and 

reasoning . 

It rather seems as though somewhere , a long time ago , all of us have fallen into deep traps 

which are stopping us from knowing understanding and respecting each other . Accordingly , 

unless we recognize and diagnose correctly where we are , and when and why we fell, we 

have no hope of harmonizing our local , national and world society . 

But are we completely free to analyze ourselves and our beliefs without bias? Can we do 

it? Sometimes our world looks so goo~ powerful and promising! Maybe study and research 

of our own cibernetics and brain physiology can help us in understanding the true nature 

of our brain , the process of developing values , beliefs , feelings and attitudes . We 

should be able to differentiate true principles of world understanding from the sacred 

crows of societies in order to avoid present and future traps . 

We should determine the varying degree of correlations between values-taboos - knowledge 

and education- environment . If these relationships can be established , then we should 

revise the wisdom of teaching that each one of our societies should be selfish and 

superior , that is if we really are looking for grounds of mutual agreement and respect 

among local and national societies . 

Of course , if laws and systems should represent the will of all the people then successful 

or unsuccessful protest marches , revolutions , silent rebellions should give us sufficient 

reason to believe that in those cases there is a need for more fiducial and sensible 

systems . Society cannot afford any longer , to have a clumsy, slow, impervious , · ack ­

f iring and often unreliable system of interpretation of the true will of the people. 

We cannot think of a better guide than to trust the evolutive wisdom of all the people 

everywhere ; i . e . . humanitymserve the human race ; we are fully entitled t o decide our 

destiny since we are the goal and the means of Society . 
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People , regardless of their economic and social evel are always willing to help . Well 

informed people can better conquer their first selfish impulses and exchange them for 

concern and actions in favor of other people . Its magnitude depends on the right in ­

formation , values, encouragement and the rules of our governments . 

It can no longer be said in this age of instant communication that it is necessary to 

delegate responsibilities and even give up , automatically on occasions , our most cherished 

right and corresponding duties; the right to live, and le·L liv€; to know and to be heard; 

to enjoy and participate directly in the process of making a better world for ourselves and 

our fellow men . 

Unfortunately for too long people have been mostly listening, but now because of science 

and technology we could produce the means of listening and talking to anybody or any group 

anywhere . We can now break the barriers of our traps created by misinformation and de­

signed to protect ourselves from our human enemies . We don't have to have enemies! 

Satelites , transistors and computers have already made it possible to learn from unbiased 

opinion , i . e . from the people themselves. Therefore we must reduce the power of the 

representatives that rule us and strengthen the direct power of mankind itself . 

Everybody could now express his personal opinion , directly or via telephone to a Permanent 

Computer Center of Popular Opinion , on loca~national and world affairs. Today for the 

first time in the History of the world we are really capable of constantly receiving and 

giving opinions; this could be done by allowing equal time , to uncensored and unselected 

information , programmed everywhere through the week by a Cooperative world Net - work to 

show the original opinions of people in each locality, region, state , nation or continent 

regarding the situation , the news and the polled opinions of each community of any issue . 

A system like that could gradually educate all of us about how everybody is like every ­

body else and not just more stereotypes, monsters or caricatures . t1aybe it could also 

teach us better definitions and implementations of the right and corresponding duties of 

men instead of only having thetorical and continuously prostituted declarations of 

human rights . 



THI:. .UE.V~LO illlT Or' INDONESIA *) 

INTHOlJU ~TION 

Indonesia is an arc: ipelago which consists of 18 large islands 

and some 3000 small ones_, covering an area of about 1, 9 million 

square kilometers. 

The current population amounts to 120 million which is unevenly 

distributed over the islands • . <tbout 75. ~ of the wnole Indonesian 

population live in Java and Hadura .. Transportation and communication 

between the islands and within each thinly populated area,are major 

problems. 

In Indonesia every day of the year is sufficient warm for the 

growth of plants and nearly every\>.rhere the rainfall is sufficient 

for producing at least one crop without irrigation; and in most 

places more than one. 

rtbout 1,2 million sq are kilometers or 2/3 of the total l~d 

~rea is covered witn forests containing thousands of species of 

which ~any might have economic potentials. Large parts of Kaliman­

tan (borneo), 3umatra and ·.~est-Irian (New Guinea) are currently 

being explored. 

3ixteen million hectares is used for agriculture. ~bout 80-

8 5~ of t he agricultural area is used for subsistance farming 

(rice and food crops); the remaining 15-20,6 is cultivated to 

*) Jonn A. Katili, Indonesian Institute of uciences, /P-~1~ aL) 
~jakarta, Indonesia 0'~~ 
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commercial srops . 

r1e main est te crops are : hevea r bber , oil palm, tea, coffee, 

tobacco , cocoa , cinchona and sugar cane. Important small holder 

industrial crops are : hevea rubber, coffee , tobacco, coconut and 

peppero 

~eveloped mineral resources afford a majo r contribution to the 

national e conomy, and t he re is ample ground for op timism with regard 

to furt:ler increase expansion and new discoveries o Mining activities 

:1p to nm·J in l1de petroleum , tin , coal, silver , gold , bauxite and 

nickel . rilready known mine ral to be developed are copper, nickel, 

manganese , tin , sulph'l r , petrolewu and diamonds . In addi tion , mercury , 

chromite , mo lybdenium, as estos , kaolin , cement materials are known 

and some of t he se minerals are currently receivin g particular 

attention . 

before Indonesia 0 ained independence in 1945, it was for more 

than tnree centuries under ~utch rul e . eaceful construction of the 

country was h~pered by several factors a.o. t he struggle for in~e­

pendence wnich lasted f or about 5 years and pol itical struggles 

within the count ry c lminating in the abortive communist coup of 

Oc t ober 1, 1965. 

JUr ing t he colonial period very limited opportunity existed 

for local people to enter schools and universit ies. 

Just before ~o rld dar II started, there existed in Indonesia 

only 3 schools of nigher learning namely the schools of engineering, 
('11 a tivd 

l aw and medi cine. ht that time not a single IndonesianAgeologist or 

mining engineer w~s available although the country was the biggest 

producer of oil in the Far ~as t. 
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.Jter 25 ye ars of independence ffiMlY basi problems relat~ to 

development still remain to be solved. It is t he purpose of this 

paper to expose some of t hese prob lems more in detail, with the hope 

t hat I ndonesia;through the ~ugwash movement and other organizations 

can re ceive mo re international reinforcements in confronting these 

basic problems . 

A ?~.fL . .:.J oL<_, Ttlli .u~v~LOH~iNT oF ..JGI Er -.:~ .-J\JD ~CiwTIFrc 
OnGAIHZ~TION.3 IN I DON.t: .3I~ 

Jcience has ~ relat ively long tradition in Indonesia. The Indo-

nesian flor a was studied for t he first time by Jacob Bontius (1592-

1631) while Rumphius (1628 -1702) published an important work called 

"derbarium AIDboinense". The first scientific organization called 

t he 11 .Liatavi .lociety of Art s and Jciences" was established in 1778 , 

with the p rp ose to promote re s earch for the benefit of the East 

Indian trade, agriculture and \velfare . 

w 
l• ore systematic botanical research ~as started with the founding 

of the famous Botanical Garden in bogor,in 1817. 

I n the field of agriculture, emphasis in research was put on 

problems related to the cultivation of food crops and of products 

for ~ e xport as tea, rubber, sugar, copra, tobacco, coffee, etc. 

Joil studies we re also undertaken resulting in some famous publications 

on tropical soil. 

~ generation of fine Dutch scientists did pioneering work in the 

field of marine geophysics and valuable contributions were made in 

t ne fields of geology, volcanology, seismology etc. 

l>' edical problems too have attracted much 3.ttention and investi-



gations on b r _- beri, am oe iasis, malaria, plague, smallpox, filariasis 

et c . r~s~1lted in val able contributions which have foun d worldwide 

recognition. 

Other important evelopments vTere the establishment of the Conncil 

for lat11ral .:> iences of he , ' etherlands Indies in 1928 and the fonnding 

of the " rganization of ..JCient ific Hesear ch in 1948 • 

.ttiter tn~ country gained its independen ce , reorganization took 

place with t he establishment of the Cow1ci l for uciences of Indonesia 

in 1956 . 

The main tasks of t he nevT counci l were ; 

a ) to advance ann promote efforts and activities in the field of 

science, servin g t he interest of t he nation in particular an d 

t hat of peace and mankind in general. 

b) to advi se the governmen t on its own ini t iative or upon req1lest, 

on problems , proj ec ts and act ivities rel a ted to science. 

his Counci l wnich las t ed for 6 years has been quite succesful in 

its effort to convin e governt:1en t a11thori ties, political parties and 

t he Indonesian so ciety i n general that economic and social reconstruct i on 

can only be achie ved t hrough t he app lica tion of sc ience and technology . 

I n 1962 l',inis try of r·~ a tional l 'e search was established and t he 

~.~ouncil for ..J Ciences was subordinated to t he new mini stry. 

he Coun cil was given the t ask to coordinate and to undertake research, 

while t he n ew ~ inistry took care of ma tter s relating to science policy. 

a reorgani zation t ook pl3.ce in 1967 , based up on t he ide a to 
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simplify and reduce existing government agencies, which resulted in 

the li~uidati on of t he ministry and the establishment of the~ 

Indonesian Institute of Sciences (Indon. abbrev.: LIPI). 

The Indonesian Institute of Jciences is a non ministerial, 

cabinet level agency and its main tasks are defined as follows: 

a) to promo te the development of scien ce and technology in 

In onesia for the benefit of mankind in general and of the 

Indonesian people in particular. 

b) to sea_ch for scientific truth, as academic freedom are 

recognized and euaranteed within LIPI as far as it is not 

in contradiction with the 1945 Constitution. 

c) to make preparation for the establishment of the "Indonesian 

.11.cademy of Jciences" 

In order to accomplish t he task mentioned above the Institute 

is assigned t he follo\oring functions 

a) to advise t he government on the formula tion of a national 

scien ce policy as part of an overall national policy. 

b) to promote and provide guide lines in t he development of 

science and technology. 

c) to foster and maintain relations and cooperation with 

national as well as international scientific bodies. 

d) to conduct research through its own institutions. 

ther scientific organizations, closely associated with the 

Indonesian Institute of ~ciences are the Institute of Atomic Energy, 

t he Institute of vpace Research, the Organization for the Coordination 

of 0 rvey and l' apping, t he Nat ional Archive~ the Central Bureau of 

.:>tatistics. 
l~A.J.. 
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..>OK .. ~ fh D LB!-~ u I T.tiE ..Ut' LI-:;J.'l'IO 0 •' JCIE _;t: .'JJD 'rE 'li () Ll)LiY 
T TI N.n.L 1J.Dv'~ LOPM~1 T IN IN ON •'SI A 

Nat iona l devel opment plans 

...>tnc e 1949, t h ree overall development pl ans hav~ been l a1 mched 

i n i ndonesi a . f he first five ye a r pl an (1956 -1960 ) focussing upon 

e conomi c development and rehabilitation of the industry_,coul d not 

be executed satisfactorily becduse of bad plannin g and increas ing 

infl ation . 

The second plan, called t he Fi rst 8 ye a r Nat i onal Heconstruc t i on 
1n·\~ 

Plan (1961-1969) did not a chieve itsAgoals because too much emphasis 

was put on "prestige projects" such as large monuments, b i g bui ld ings 

e tc . 'l'his pl an comprises 335 project s respec t i ve l y in t he f i elds of 

nation lmi l din6 , culture, educat i on , resear ch , rvrelfare, admi n istration, 

dis tr ibu t ion and fin an ce . 

bas ed upon pas t experien ce, t he presen t government adopted a 

more phr at;matic appr oach in l aunching t he t hird pl an (1969-1975) . 

vre a t emphasi s is pu t on e conomic ob j ectives and less emphasis upon 

education, soci al and cul t · r a l objectives ,..,i th due recognition that 

the econ omic objectives will influence t he ot her ob jectives. The mai n 

objectives of the curr ent 5 ye a r plan are (1) to step up production 

of f ood (2) to imp r ove pr od ct i on and supply of cl ot h i ng (3) in 

conformity 'lli t h presen t ability to i mprove housin g and (4) to 

imp r ove the eff ici en cy of the community. 

In t he cur r ent 5 ye ar pl an t he highest prior ity i s being gi ven 

to ag r iculture inc l tdinb fo r es t ry and f ishe ries . I t is r ealise d t hat 

increase of ~gric ltural products will partly me e t the need of foo d 

for t he increasing popul a t ion. 
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Indust ry supporting agri culture will be given priority such as 

fertilizers , pesticide et c . and gre at emphasis will be put on 

rehabilitation of infra:structure connected herewith (irrigation, 

roads) . 

It is expected that at the end of this 5 ye ar plan, a strong 

agricultural basis will be established so that the following plan will 

be focusse d upon the development of industry . 

It is fully reali zed that in the face of population explosion 

a static agriculture coul d provide neither sufficient food nor em-
..t ov~~.,. tAd" ployment thus driving incre~sing numbers of people to the city. TkL~A 

t herefore acknowledeed that the industrial sector ultimately has to 

be regarded as the key to economic growth. 

Cur discussion on problems relating to the applieation of science 

and te chnology to development with special reference to Indonesia 

will cover~ a .o. natural resources, food and agriculture, population, 

social and cultural problems JnA Y"t.S(..1 Yc.h.t. 

atural resources 

Indonesia pos sess rich natural resources but our knowledge 

re garding these resources is very scanty. Ldck of reliable data on 

our mineral reserves had lead to failures in the construction of 

steel and phosphate plants in the past. Advices of geologists who are 

very sceptical concerni ng the potentials of the iron ore and phosphate 

deposits have totally been ignored. 

t present about 25 petroleum companies and many others mining 

enterprises are exploring our offshore and on-shore areas. Millioms 

of dollars are being spent for exploration work and little effort 

has been made to compile t he existing data. Many scientists are 

concerned t hat t hese basic data in geology and geophysics will be lost 
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for t he coming genera tion if dras tic steps are not taken to store 

and compile the data systematically • 

. ~i t h the exploration no\11 i n proe r~ ss ., robl~ul~> of pollnti.on an 1 

conservation should b cotu1 dt"red :> l"'rl l l .... ly. 

Much more needs to be known regarding our marine resource s and 

wa ter s in relation to protein source, navigation etc. Programmes of 

surveys, applied and fundamental research con~erning our natural 

resources are of greatest i mportance. ;.. national policy on natural 

resources and m1pping should be established very soon, with specific 

emphasis on priorities, preference and requirements of the type and 
aw 

scale of maps andAtransfer of technology in the field of space 

cartography and remote sensing. 

Food and agriculture 

Indonesia's economi c structure is largely agriculture, which 

includes production of food and industrial crops, livestock , fis h 

and timber for both domestic use and export. The agricultural sector 

generates approximately 55~ of the current national income, provides 

the livelyhood of 75fo of the population and through its export products, 

contributes more than 60fo towards t he total foreign exchange earnings. 

Despite this, t he country has faced a serious economic crisis in recent 

years, partly because of food deficits. 

The most efficient approach to meet short term food production 

goals wi t h minimum investments seems to be intensification of present 

farming , rehabilitation of irri gation systems, and i mp rovement of 

infr a structure. For the longer period ahead, attention should be given 

to developing virgin lands in areas of current low population density 

mostly located outside Java . 
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1 rou le ms confronting agri~ultural research have been s mmed up 

as follows : 

· · ) 'l'h• r~search ir;stitutes in Indonesia ar~ no t ~quipped and 

or ganised to meet t he ngricultural proble~s of the present 

.::m d the f t , re. 

b) Inadequate t; 'li ance and coordinaUon at t he national level. 

c) ~ :'-t r eme fr.:1 0 man ta tion of tne nat u r al <... 0 Ti ~· 1 tur al institutes 

'.·ri t. a complete lack of coordin.:1tion among t hem and a wasteful 

dupli a tion in r~searcl p ro g rnmm~s and in development of t he 

me a er re se arch persone ll facilities .:md equiprnents. 

d) I nade .uat ~ and ineffectiv~ links and lack of coordin ation 

betvreen research and extension on the one hand and between 

research anci education on t he other. 

A joint ndon ~s ian -U .J. ~eri culture research survey team has 

s~bmitted recommendations on organizations, syste ms and requirements 

for research in agriculture and related industries • 

.f-o p lation 

. ith an annua l c rowth of 2 , 6 , ~ in population and with decreasing 

death ra te, Indonesia is fa cing a big population problem. Another 

problem which is considered to be more menacing is the uneven population 

distribution in t his count ry. 

Java , comprising only 7,, of the total area of Indonesia has about 

6 5,6 of t he population and problems of unernployr:~ent , facilities for 

ed cation , health services and housing are increasing. 

l'he government realizes the impor tance of fam i ly planning and steps 

have een taken to encourage bi rth control among the population. 

Studies on family planning, internal migration, unemployment and reliable 

statistics on increase of population, are of paramount importance. 
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.JOcial and ~ultural problem$ 

cne of t · e main obs tacles concerning appl ication of sci ence and 

tecnnology to dev~lopment in a coun t ry like Indonesia is of{s~ci al and 

c· l t u r al nature..Jamon others acceptibility of new ideas. ::iocial and 

cultur al traditions are often positive bariers to change. 

rt seminar recently cond cted on non economic factors in Indonesia's 

de velopment resulted in t he conclusion that the majority of the 

Indonesian people are not yet ariented towards development. 

In additio11 to the problems mentioned above which prevail in most 

developing countries,there is anoth~r factor characterizing a country 
s 

like Indonesia . It is a nation of islands. l(ost Indonesi!llA belong to 

~-lfW,.... 
theAracial stock, nevertheless isolation due to transportation and 

communication problems during many centuries, have created different 

social and cultural patterns among the people. In the process of change 

towar ds modernization and towards a greater national unity, these 

differences must be taken into a ccount to avoid creating problems 

which could result in disastrous effects. 

ftese arch and studies regarding these social and cultural patterns 

should be stimulated and intensified. 

rtesearch 

T~ere are two approaches to a change in production of goods o~ 

services. The first is to improve an existing industry and t he second 

is to introduce a new industry, a new process or a new product. 

It has been suggested that in t he present stage of development, 

Indonesia should take improvement of existing industr i es as t he first 

pri ority and innovation (by invention or application of foreign know­

l edb e) as t he second priority • 

.r'undamental research should be carried out in order to augment 

e xi s ting knowledge in fields of potential relevance, with particular 
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~upha.:.oi:::; on tnos ~ :l r ~ as \vhic n ar~ not or can not be properly studied 

e ~ " :·t· r e s in r~la t i..on to sp ~ ci f i c na t ur a l resource s , clima ttic , and 

soi l conditions or social problems . In some fi eld of natural sciences, 

\"'here sp e cific pr oblems exist and \ifhere I ndonesia can be considered as 

n ''type ar ea" such as geolo gy , g~ophysi cs , soi l science and biology, 

notable contributions h ve been made by Indonesian scientists. 

!io or littl~ contributions _an be rendered n0wadays in branches of 

sc iences w·n.ich req ire modern and sophistica ted instruments like marine 

beophysics, molecular biology, clay mineralogy, etc. 

In Indonesi a research i s being carried out in (1) laboratories of 

ministeries; (2) universit i e s ;and (3) non ministerial government 

a 0 enc ie s . Priva te rese arch practically does not exist. 

rtccor din g to available figures, from 1962 up to 1965, some 350 

research and survey projects in different fields have been sponsored 

b y the ll. i nistry of l'lational esearch and t he Coun cil for .3c iences of 

Indonesia. Thorough evaluation of the results show, t hat only 1016 of 

the research proje cts could be considered as satisfactorily performed. 

Causes of t he failures are among others; political and financial 

instability, leave or absence of research workers to study abroad, the 

l a rge numbers of research projects, uncareful selection of research 

topics and last but not least, the low morale of research workers 

because of insufficient salary, inadequate funds and irregular supply 

of literature. 

It is well known that research in universities, plays a specific 

role in a developin g country. There exi sts already a strong link between 

r~search or ganizations in universities with industry and agriculture. 

veveral advanced universities in Indonesia have provided useful services 

such as standards, tes t ing and contract research . 

~owever, it becomes apparent t hat in developing countries there 

is strong pressure for universities to drop basic research and to 
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enba'""e i n rontine activities relevant to t he socis.l problems of the 
.rue/.., ~5 

co'mtry ~housing , transportati on, foo d , population , civic order etc. 

It is a common feature that universities are actively participating in 

operational problems of the government. 
w,-1/ 6-<-

The result is, t hat the creative educational fun ction ~ damage d 

and that in the long run such universities are not able anymore to 

produce pe ople 1-rho are tr.:1in ed to think creat i'l ~ly and imaginatively, 

who can solve problems who se solution can not be found in any text-

books. 

From the foregoing discussions it is obvious that much can be done 

by scientists from the advanced countries and the Pugwash movement in 

particular, to support developinc countries in solving many of the 

c rrent problems 1·1hich have been outlined above • 

• Ji t h re gard to Indonesia, it is logical to emphasize once more 

t hat this country has specific feat ures such as tropical climate, dense 

ve getati0n , tropical weathering of rock formations, tropical agriculture, 

difficult transport problems in a 5000 kilometers long archipelago, etc. 

Tne tropical climate requires specific equipments which can only operate 

under conditions different from those of t he temperate zones. 

Zconomic plant species and their use in Indonesia require research and 

adaptive work before they are fully useful. The science of tropical 

aeri culture, particularly for pastures should be developed. Geology and 

rr. ·neral explorationJrequire a deep knowledge of the processes and the 

products of weathering under humid tropical conditions. These particula r 

points ar e stress~d here, because if scientists from the advanced 

countries really want to contribute, this may be achieved by working 
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\vi t hin t ~le un s al and peculi a r features of Indonesia, in cooperation 

11i ,h local scientists . 

~xperience of many ye ars of f oreign aid has taught , t hat in the 

'ndustrial sector_,too much emphasis has been put on crash programmes 

and quick yielding projects . There is now a growing realization. that 

technological transfer is a cultural , social and political proeess 

no t just t~e imitation of manifacture . Importe d technology and local 

research and development must comp l ement each other . It is hoped 

therefore that ~no re share shoul d be r; i v~n by aid "'Uppliers to the 

development of science and technology, within the broader contex of 

foreign assi stance . these contributions could only be absorbed properly 

if the development of indigenous capabilities in science and technology 

~an be accelerated . 

he recommendation made by t~e ~ ~arson Commission , t hat aid sup­

pliers devote a signifi cant share of their R and D r esources and 

faciliti es to projects spe cifically related to the problems of less 

developed areas , should strongly be supported • 

. :ost d evelop in~ comtries are seriously concern ed about t he f act 

t hat in t he advan ced countries about one bi llion dollar is being spent 

· nn ally on rese .:1rcn related to d~veloping s:rnthetic products and 

su st itutes . Jynthetic rubb~r is currently threathening t he economy 

of less developed areas like l'.alaysia and Indonesia. 

Jeveloping countries need to e stablish its O\m national science 

policy - makinE body and advice is nee ded , in cluding assistance in 

determining priority problems in re s earch and i n survey of the scienti­

fi c and technological potentials in thos e areas . Improvine of supporting 

services like documentation centers , natur al resourc e surveys, standard 

in stitutes, testing and quality control laboratories, which are all 

necessary foundation to sound industrial growth , are badly n eeded. 
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. s tr on ~ l i nk s ho l d be developed between s c i entists from t he 

ar v · n~ ~ d 1nd 1evelo;:lin c co·mtri e s • . Jo r kshops an d sympo s i a jointly 

o r ~3n i s ~ J by t h~ s e two g r o~ps i n Indonesia ~av e prove d to be ve ry 

-~s e fu l. '" good ~ x amp le i s the '.-ro r ks hop on fo od , joint l y or ganis ed by 

t he I n done s i .m Ins ti t ·l te of J "" ien ces and t he U. J . .-1.cademy of J c i en c ~ s . 

I ~ ~ p rim~ ob j e ct i v ~ of th• r~ ~e tin ~ was to f ormulate rec ommenda t i ons on 

Ind one s ia ' most crucia l c~r rent pr ob le m; h0w t o over come c l or i c 

d ef i c i enc i ~ s an d :1chi eve a more nutr i tious di et for t he coun try' s 120 

~i llion peop le . The s e r ecommenda t i on s have been 11se d a s a base by t he 

g ov ~ rn rr.e nt i n pre pa r i ne t he curren t five year pl an , in t he agricult ral 

sec t or . ..noth~ r \VO r l{ shop on i nd 1stri a l rese ar ch i s now being prepa re d 

jointly by t:~ I ndonesi an Institut e of ..)ci en ces and the U • ..) . ~c ademy 

of i:!:ng i nee r i n r; an d '"i ll be convened in 1971. 

lt i s sinverely hoped tha t the problems presented he re can provi de 

g i danc e f or s l en tis t s and t he I:ugwa s h oq ;an iza t ion in their noble 

effo rt to narr ow t he ever wi denine eap tha t e xists between the advan ced 

an d developin e countr i es . 



1·6 EVENING TRIBUNE San Diego, Monday, August 31, 

FLOATING FLIER- Kirby Winn, 
winning skipper, is crowned and 
presented a trophy as victor in a 
strange sailboat race yesterday 
from Shelter Island to Harbor Is­
land. Winn had to fly a kite as he 

sailed. The race was a benefit 
event for the Head Start program. 
From left to right are Mrs. Karo­
lyn Dorsee, Lee Bodin, a crewman, 
Winn and Jack Dorsee, race spon­
sor. 

CRACKS HALT 
ROME SHOW 

ROME (AP) - The sound 
and light show at the Roman 
Forum, which traces the city's 
history through the fall of the 
Roman Empire, is being sus­
pended because of cracks in 
2,000-year-old archways. 

Inspectors ordered the sus­
pension after they looked at 
cracks in the Palace of Ti­
berius, built two years before 
Jesus Christ was born. 

Private Rites 
Held for 
J. G. Auld 

Private services for J . Gor­
don Auld, founder of the Puss 
n' Boots pet food company, 
were held tOday in Pacific 
Beach Mortuary. 

Mr. Auld, 79, died Saturday 
in a hospital. He lived with his 
wife, Dorothy, at Wesley 
Palms Retirement Home at 
2404 Loring St. He moved to 
Pacific Beach from Laguna 
Beach in 1964. 

A 1914 graduate of Kansas 
State University, Mr. Auld was 
a real estate broker in South 
Pasadena when, in 1930, be 
experimented in his home 
kitchen and developed his pet 
food formula . 

He later established a labo­
ratory near the South Coast 
Fishing Co. in Wilmington, Ca­
lif. where he utilized fish parts 
that had been discarded by 
commercial and sports fishing 
vessels. 

Eventually, he had three 
plants in operation. He sold 
his company to Quaker Oats 
Co. in 1950 and retired . 

Surviving in addition to his 
wife are a daughter and two 
grandsons. 

The family suggests contri­
butions to the Wesley Palms 
Memorial Fund or the Heart · 
Fund. 

Mrs. J osephine Tillinghast 
Private services were he ld for Mrs. 

~r~~7~~o~,i~o~~~~~~~s~e 7~fv~Je1~di;~ 
county since 1913. 

Mrs. Tillinghast, of 1937 Guizot St ., died 
Soturdov. lnurnment wi ll be in Con· 
necticut wnere Mrs. Tillinghast was born. 

She wos o member of SunnYside 

!~~~~~ in~ 11i~e~s s~~~b R"rfY ~~c~b'n t~~~; 
ond two arondsons. 

State College Car 
Ends 'Clean' Race 

By DICK FINN 
Four tired San Diego State 

College engineering students 
pulled into a Mission Valley 
service station yesterday for a 
2Q-rninute pit stop just three 
hours before they finished the 
grueling 3,600-mile trans­
continental Clean Air Race . 

The first cars across the fin­
ish line at the California In­
stitute of Technology in Pasa­
dena yesterday afternoon 
were a 1970 Plymouth Valiant 
burning liquefied propane, and 
another Valiant using un­
leaded gasoline. Both were 
driven by students from the 
University of California at 
Berkeley. 

Crossing the finish line firs t 
does not insure winning the 
race. All cars that finish will 
be tested for performance and 
exhaust emissions. with the 
car prod:Jcing the least pollu­
tion and the most information 
on antipollution technology 
being declared the winner. 

$5,000 Prizes Offered 
Racers are competing for 

$5,000 in prizes from the Na­
tional Pollution Control Ad­
ministration. 

The first 32 of 41 cars re­
maining from an original field 
of 70 finished the race from 
Cambridge, Mass., in the 
space of seven hours late yes­
terday. 

During the stop here Alfred 
B. Innis, 22, team captain of 
the State College entry, 
emerged slowly from a sup­
port truck which followed 
close behind his car, a white 
Ford Cortina powered by 
liquid natural gas. He 
slumped heavily against a sta­
tion wagon. 

" I feel like I'm going to die. 
I've had the flu for three 
days," he said. 

Drivers Exhausted 
His exhaustion was shared 

by David Halseth , 19. 

"We've been averaging 
about four and a half hours of 
sleep a night for the last three 
weeks," Halseth sal'.l . 

The team, also including El­
wyn G. Ericson, 23 , and Scott 
Couchman, 21, has been rotat­
ing driver.> every 300 miles 
along a route which included 
stops in Toronto ; Ann Arbor, 
Mich.; Champaign, Ill. ; Okla­
homa City ; Odessa, Tex.; and 
T:.~cson. 

The week-long race to pro­
mote clean air began Monday 
at the Massachusetts Institute 
of Technology. 

Proving a Point 
The young State College 

drivers said they believe the 
point they are making is 
worth the grinding fatigue of 
driving 12 to 13 hours a day. 

" We're going to show the 
public, if their eyes are open 
to see it, that in six months, 20 
to 30 students developed a car 
below 1975 emission stan­
dards," Innis said. 

Problem Overcome 
The SDSC entry, sponsored 

by San Diego Gas & Electric 
Co., has performed well. 
There was one minor problem 
- a hole in the insulation 
around the vehicle ·s gas tank. 

This was not serious enough 
to reduce the car's perform­
ance, however, said Dr. Rob­
ert J . Murphy, SDSC engineer­
ing professor and the team's 
faculty adviser. 
• Sole Local Survivor 

The SDSC entry is the sole 
survivor from San Diego. The 
University of California at San 
Diego had two entries. The 
first was damaged in a traffic 
accident and the second. a 
steam powered vehicle, was 
unable to maintain minimum 
speeds on the highways. 
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rG0'1 the ar,ienti t and b.is coun.;;x·y. Anc. by etron,J tieu I 'o 110 
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0 ~ development. 



.. 
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r· .1 tion niy(l ropres .. nten. b;v -~£ o a:r ro·.'l13 , an: on ; !.hoso~ s ou.lC:. 

u !; to t~9 co·1 opt of t 'U th w0 have .. o aJd the. ii of ·lnpQ:t:tax co, 
t spenL in cruatin.; each nrrow should ce propol·tic.~~ ~o l.,s ~.m · 
Fe exar!!pJ.e , soiontin o can oontr:i.b• -r.e t ~ :...e Gv,do,o:ul..'nt CI 

r:i.ec v~n if the· ~..> •ore ~hoLr ties VTi th tb.c .!..n·t;o ... natimw.t 
if tJOJ;.muni ty (as b.apponod in Cb.inc.) ; .;hey c· 'flllOt if +ho;y CHW€l!'l3 
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.. , l.rl .. ical ar:r· >~ , and. e•t'3n if r·osourcos were ver·y s.mplo, a woll b~­

, sci6rt tifi•! oo~uni ty will deuicc.t e more of thoro rto thooa sa....ie 
'( ·• 'he~ U.iocus ~ing th.e rai n in(! oi' sci&ntj.s ts in dov·elopinc; coq,n 

• • < and <'0'1• • he in horna.~ional coUU!ll.mi ty c<2n asaist in their traininG r 
'3 to rooocnize that the prime mover, the fundamental box in ou~ 

1 q ·:·.. is "National "robl,ms and Needs 1 , a.nd that the b·..1lk of the ~oiott 
... . darnower and morH:>Y shcul r.;o int"' the "Im;a.rd Lool:ing Soient.l.c·~~~~ 

r ou, no'.':hc~:e in this paper I diffe:t•entiate betv,een pure and e.p J i1~c 
t :~-such a divi!3ion ma,y b o i'i." ..,b.ful, but is deci6.edly un1mportan .. - ; 

- r distLlu"-d3il bot\ -:.-.1. oci .uce oe1·te.i.n to be useful iio tl!.8 COI~D t:..~.Y 
o:rejgn science -~·rh ch may o:r m~r not be useful). 

J ia my i.mproooion that the 1nternationnl effort has not p.ro<}ee'l8d 
'· c L.ing to the scheoe sucgested hore\ .. ~ th. Tho proposed. It'!temat.tonnl 

·i e ,J l!"oun,ation, some Center of .t...:x.CP.llence 1 et.nh as .he Triec'i.e G~r,­
~J!d. tho \":Ol':< of mo .... t h,oundationn ses:ns Ol'ienteu to strengthen •1.1e 

d lookin0 •£oup, ithout due recaru of the fact +hat such notion 
detriment·.ll t,; the U.e· elo.~.1rnent oi' the count.l.'J, o j_:::;provra m~ob. a 

.l ion~ e l~cvj:Jion oft e policies Li .lo ·oney c.rmtJ..c; im.:.tit•.1.t~ono 

t C reluped cou.ntr~c9 1 og_ ired.. In :lcldi tio.l 9 uo ev~r, greo.tll-. in-
z: ~.on a .... nL:.., :3 ...... ~opec' uv•nn·ies thoo.~elvos ~ .• ; Ul'GOltly n\:leu d. 

t .r•es ct · t ·uE•' be opportnntl ~o t;:r.an" cxo:i.bc ~orne pur "'l~alJhn 01 -O 
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~lC ~0Jn+u Gonfer~rce (J~c~, 196B)o The 
i..:et, n o L.JaionaJ. .. ymno~J~a 'ln di:ffer.e_ . "'(..; 

C-'1 i 1 .• t:.feltmco .. o thoc .. ~J: n:-n .;e 
• a uOLLlC: also r::l o-ntn_r. t Uf:fJ t:.on; V:ha t Cil'3 tb.O Ob,_r ,,.._ 

t:1e e :pl of e. r~.:;ion w:ve f0r " _ d ~ lopmont of ,· e rcc:!.on? Fo.,., 
-:-. i + m ·3 be i t. pro:>riato for a .9~.r";ic- ·lal d'3vel<,lii."' roc;ion • 

e D. or to io.iue.te the ·otho <J, v Mlu s em:.... p ........ erns i'o:r life 
in war...,y o"'' t-e I reFJent 'va. •cel c~ur.tr:tes , .,.nu. · . rr'"a,y be ;:'Bz 



b tt 1 or ~hot. to ··:or~: out. stru ..... turcn l'o.r. th.o:.<J:.>el.'o.l, (.;On • .:on ~t1t wi.,h 

· 1 1 c hol'i i o.{j :.m L:. ruo x 1·cc ~ 'f u :J :Ou tc .;,y o.f cloveloprlvl" t Gc.'1 oa J 

o: afte.:- t:..·. obj-Jcti,.re"" of l•OV'oloo_'!~nt h.wo h~en .efin:HL •.• ''us.r 

~ in i!cse Syn_po::n. she.; 1~, an f.'a! co pocL~_ble,, c f.:w·:l to 

''f Lhe 1.'<>Jion:- C-'ncerr_oc ; tilcx c ... auld. ~L..u · tj.onc.llJ oe u m~ •· u:J 

... .z: •, .llst~. ir. the a ... ·va unao1· dlG<:.~ "~on ·n· oomCl po:r· ·.c 1 cn 
i.1 ~ .c•;ash ~ove:ncnt tc or>nrey e :>.,irit oi' .i t:~us to thsse ;;:)yrniJcsia. 

L cur tho heud.Jl0 ·~o ·--opera .• ior oct·•;e 3t~ lmvoloping Cour ~r·ies" ~ th~ 

'; rt -,cl: "The .~ ork:in~ Gr ou.p f ol t that too oft en cons iller a t ion \":as <~i 

V"H l~ ·a Ielationships between developed nations o.nu developing na~ ionG 
-:"'l.u .u c ots of aid, technical a~ si ta.nce, etc. that could be .rn·o,ritie<l by 

tile \. x!lor to the latter. It would J.ike to ecphnsize, however, that every 
cou · •-'Y : n the world can in some resyocts be in the position of a clonor 
cou - l'Y It ia clear that mur...:h closer tias should be established a."'long the 
uev - p:1n6 nations ther:1selves, who are faced with similar situntiono o.nu 
pro ·.ol!JJ unu are attempting to reach similar goals. International co-opera­
tic. ? c>:r peaoei'ul ,l)U.rposea aoonc the (.,_eveloping nations can be an import­
a"lt . ctor for development''. 

1'h j.e paper ha.s moi'e tb.tm its fair share of obvious trut e. I will in­

cur l: o •. ever, in one mora. All I have said is valid. for countries whose 
.;ov • mE l'J.ts are co.llll!li t ted to devclo Lb.em in freedom fi·om power bl..,cko 
end 1 tt •reedom for their uiti~t.ms. I't ju.st happens th/J.t thc:mi obs·!;a-

C'le evelopment ~n that very f ew countrica heve suer got,•ern:::~;:nt<J. lie · 

;,o · I' orne ('!uoh obstncl~ is to1;nlly beycn t~ e scope of his .[laper 
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SCIENCE 'FASHION' 
CALLED HARMFUL 

Latin Physicist Gives View 

at Pugwash Conference 

FONTANA, Wis., Sept. 10 
(AP)-A Latin-American scien­
tist attacked "scientific fashion 
today and said it often resulted 
in the wrong kinds of research 
in underdeveloped countries. 

"One sometimes falls into the 
trap of developing with foreign 
aid a scientific establishment 
which is not concerned with the 
problems of that country," said 
Dr. Carlos Varsavsky of Buenos 
Aires. 

Dr. Varsavsky is the only 
Latin American among the mo 
than 100 scientists from 35 na­
tions attending the 20th annual 
Pugwash Conference on Science 
and World Affairs at this re­
sort on Lake Geneva. The con­
ferences take their name from 
the site of the first meeting­
Pugwash, Nova Scotia. 

Dr. Varsavsky, an astrophysi­
cist, is a member of the con­
tinuing committee for these 
conferences, founded by the 
late Lord Bertrand Russell, the 
British philosopher. 

"There are kinds of scientific 
development that are not good 
for a country," he said in an 
interview, adding that "some­
times you simply develop 
science." 

He said that only 2 per cent 
of research and development ef­
fort in non-Communist countrie 
was carried out in underdevel­
oped countries. 

Notes Stress on Defense 
In highly developed countries, 
more than half of the research 
effort is devoted to defense, 
space exploration and nuclear 
energy, he said, and noted that 
this kind of research was of 
little use in developing coun­
rtries. 

Since most of the money for 
research is available in these 
fields, most scientists pursue 
these interests and they "set 
the fashion in science," he said. 

Such interests are self-perpe· 
ltuating he said, since students 
work with professors who have 
these interests and then enter 
the same research field. 

Dr. Varsavsky formerly was 
director of the National Radio 
Astronomy Institute in Argen­
tina and a college professor. He 
was educated at the University 
of Colorado and Harvard. 

He said there is an "internal 
brain drain" as well as an "ex­
ternal brain drain." The for­
mer, he said, refers to scholarly 
research that is not relevant to 
the problems of the scientist's 
country. The latter refers to em­
migration from the 

More Argentint 
as well as those 

THE NE W YORK TIMES , FRIDAY, SEPTEMBER 11, 1970 c 



20th PUGTNASH CONFERENCE ON SCIENCE AND T~ORLD 1\FFAIRS 
Fontana, 9th to 15th Septs mber 1970 

"PEACE AND INTERNATIONAL CO-OPERATION : A PROGRAMME 
FOR THE SEVENTIES" 

STATEMENT B1 THE PUGt'JASli CONTINUING CO~~ITTEE 

The Twentieth Puqwash Conference on Science and 
:·lorld 1\ffairs, held from the 3th to 15th September 1~7') in 
? ontana, Wiscorisin, was attended by 109 scientists and scholars 
f rom 31 countries, and from 5 internationa l organizations. 
Unr'i e r the theme "Peace and International Co-operation: A 
Programme for the Seventies", and following the pattern of 
i nformal and lively exchange of views that has characterized 
the se unofficial conferences since their inception in 1957, 
t he participants discussed a variety of international problems 
in five <;·7orking Groups on the following topics: 

Inte rnational Security Problems (General Aspects); European 
Security Arrangements; Disarmament and Arms Limitation; 
International Co-ooeration in Science and Technology; and 
Science Te chnology- and Development. In addition, ?lenary 
sessions wer e held on International Aspects of Environmental 
Pollution and the Depletion of Natural Resources, and on 
Problems of Population and Economic Growth. 

The reports of the Horking Groups, submitted to 
the Continuing Committee, are felt by us to be of hroan 
general interest, and arc attached here"t>Tith. It should he 
emphasized that the contents of these reports r epre s ent broad 
conse nsus of the respective \'Jerking Groups and not necessarily 
of the conference as a whole. 

It '..rill be noted that these reports contain a number 
of recommendations on future activities; these proposals 
will be considered by the Continuing Committee. 

Tl)e 20th Pugwash Conference 'ITas organized unde r 
the auspice s of the Committee on Pugwash Conferences of the 
Ame rican Academy of Arts and Sciences with the co-operation 
of the National Academy of Sciences of the USA. Our host 
was the ~dlai Stevenson Institute of International 1\ffairs. 

One new arrangement tried at this conference was 
the invitation of a grouo of student aide-participants. 
This group included 22 students of science, international 
r e lations, an1 science policy from 10 countries. A special 
session t.>~as arranged at torhich students and other participants 
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exchanged views about Pugwash. It is expected that this 
experiment will be repeated at future conferences. 

At the final session of the conference, the 
Continuing Committee announced the election of Profe ssor 
Hannes Alfv~n of Sweden, distinguished physicist, as President 
of Pugwash. 

The 21st Pugwash Conference will be held in Sinaia, 
Romania, from the 26th to 31st August, 1971. The Continuing 
Committee has elected Professor Corneliu Penescu to be 
President of this conference. 
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Working Group IA 

INTERNATIONAL SECURITY PROBLEMS 

1. General Aspects of Security 

The Group considers the world situation to remain very serious 
despite some favo~able trends in international politics. The threat 
of a nuclear conflagration still exists, the intensity of the arms race 
is growing, and armed conflicts are going on in different places of 
the world. In the light of these developments Pugwash cannot and should 
not weaken its efforts to secure universal peace. 

Therefore, the Group considered it important to move away 
from traditional strategic thinking where states are seen as pieces 
on a chessboard. A conceptual framework should be adopted in which 
the aim was not only to achieve and maintain peace, in the sense of 
absence of violence - which may or may not be protected through 
a balance of terror - but where security and peace include~· also 
disarmament, co-operation, material progress and national self­
determination. Measures to be taken to promote these aims could 
include the following: 

promoting universal application of the principles of 
peaceful co-existence between states irrespective of 
their political, social and economic systems; 

avoiding interference by all states in the domestic 
affairs of other states, so that any state may change 
its social and political system without the fear of 
interference from outside states; 

facilitating support, by non-violent means, to national 
liberation movements which are seeking to unseat 
regimes condemned by the United Nations for violations 
of human rights; 

increasing economic, technical and scientific co-operation 
between all nations, emphasizing in particular the need 
for such co-operation with different economic and 
political systems; 

promoting comprehensive disarmament and demilitarization 
in the developed world; 

implementing fully the U.N. resolutions on d~colonization; 

attempting to dissuade the developing countries from 
the build-up of military forces; 
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increasing substantially economic, technological and 
scientific assistance to help these countries develop 
themselves; 

encouraging personal contacts in various fields between 
nationals, including in particular those countries 
between which there exist_ conflicts. Such action would 
be consonant with the aims and within the potential 
Pugwash ; 

specifically taking serious steps to bring China 
back into international organizations, particularly 
to take her seat in the Security Council, and to 
intensify the efforts to re-e stablish Chinese par­
ticipation in the Pugwash Mcvement; 

improving regional and universal security arrangements. 
In this connection, it was considered important to dis­
cuss in more depth,at the next Pugwash Conference, 
measure s to increase the capability of the U.N. to 
handle local conflicts. 

2. Current Conflicts 

A. The Middle East 

The Group welcomed the acc~~ance by tffe parties of the 
Rogers plan and the establishment of a cease-fire, but deplored 
the fact that the peace negotiations had not yet commenced. The Group 
re-endorsed the statement .n the Middle East originally adopted in the 
18th Pugwash Conference in Nice (see appendix I) and then noted in the 
19th Conference in Sochi. While considering it probable that the 
present ceas e-fire has brought the U.N. r e solution closer to its 
implementation, the Group urge s that all parties should avoid 
any action which could further increase the mistrust now prevailing 
between them. The Group calls for a speedy r e sumption of negotia ­
tions through the Jarring mission, in an atmosphere of scrupulous 
observance of the cease-fire conditions and credibility of intentions. 

The Group examined various proposals for steps that could 
be taken to bring peace to the Middle East, and to provide for a 
humane s e ttlement for all living in the area. The Group holds that 
all people in the area should enjoy their human rights and live in 
peace, and that all states in the r egion should have the right to 
exist. In this context, the Palestinian refugee problem has to be 
solved according to the principles of the U.N. Charter - (see 4 be low). 
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B. Indo-china 

The Group considered it a matter of grave concern that 
since the last Pugwash Conference, the armed conflict, far from 
being stopped, has spread to Cambodia. The Group, proceeding from 
the statement adopted at the 19th Conference in Sochi {appendix II) , 
stresses that for Laos and Cambodia as well as South Vietnam, the 
aim must be to achieve peace not to equip or support the local parties to 
continue the conflict. 

3. Arms Trade Involving Developing Countries 

This question was seen as virtually important, and various 
proposals were put forward. The Group agreed that arms trade must 
be seen in connection with issues of disarmament and security concerns 
in both the developing and developed countries. Differences of 
opinion were expressed, and the Group agreed that the question needs fur­
ther study (see 4 below) . 

4. Proposals for Further Study 

The Group felt that the Pugwash Movement, because of its unique 
network of contact and interaction between scientists devoted to 
peace and development, can play an increasingly important role in 
matters of political importance. In some cases Pugwash-sponsored 
studies, particularly in areas where governmental organizations 
may be disinclined to do so, would help uisser.~nate facts, clarify problems 
and elucidate the positions of the parties involved. 

Middle East: The Group recommends that the Continuing Committee 
establish a working group to help to find ways to implement the United 
Nations Security Council Resolution 242. 

Indo-China: The Group suggests that the Continuing Committee 
constitute a study group on Indo-china and request a suitable institution 
to ~rovide facilities for the collection and distribution of information 
to the participants in the study group. The group should report at 
the next Pugwash Conference, but should be free at any time to present 
its proposals to the parties. 

Arms Trade Involving Developing Countries: At the 19th Conference 
in Sochi, it had been recommended that the United Nations convene a 
committee of experts to examine certain aspects of arms trade. Since the 
United Nations has not adopted this proposal, and because of the 
complexity of the problem, the Group recommends the following steps: 
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a. That the Continuing Committee propose to one of the institutes 
presently engaged in research in th~s field that it convene a 
group of experts to examine the collection and verification of 
information on this issue. 

b. That the Continuing Committee organize a symposium with 
participants from both developed and developing 
nations, to discuss the economic, technical, political, social 
and military problems related to arms trade to and production 
of arms in the developing countries. 

c. That tgis symposium report to the next Pugwash Conference, 
so that the Conference can consider the possibility of drawing 
up a draft convention on the limitations of such arms trade. 
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APPENDIX I 

Middle East* 

The Working Group has considered the Middle East question and 
taking into account the need to eliminate acts of war and to secure 
a just and lasting peace: 

* 

1) urges speedy implementation of Security Council 
Resolution No. 242 of 22 November 1967; 

2) urg~s~ the parties to co-operate fully with the Jarring 
Mission to obtain this implementation; 

3) suggests, as a guarantee of a peaceful settlement under 
the auspices of the United Nations, the temporary 
demilitarization of certain sensitive zones along the 
borders following the withdrawal of Israel troops in 
implementation of the Security Council resolution; 

4) suggests that restrictions on the supply of arms to 
contending parties, following the implementation -J 

of the resolution should be considered. 

Proceedings of the 18th Pugwash Conference in Nice, 1968, p.20. 
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APPENDIX II 

The following Statement was made at the 19th Pugwash Conference:* 

"The Group considered that comple te withdrawal, as 
quickly as possible, of American troops from South 
Vietnam is a necessary condition for the establish­
ment of peace in that country. It also felt that a 
very substantial and very rapid r eduction in the strength 
of American forces would facilitate achieving a cease­
fire, and aid in the negotiations for a political 
agreement among the parties in South Vietnam. To 
facilitate settlement of the Vietnam conflict, it is 
necessary to promote the setting up of a coalition 
government in the South. 

"It is stressed that the goal must be an end to the war, 
and notfue so-ca11ed 'Vietnamization' of the war. 
Only when this senseless and tragic conflict comas to 
an• . end will it be possible to devote attention to the 
necessary and pressing tasks of political, social and 
material reconstruction." 

* Proceedings of the 19th Pugwash Conference in Sochi, 1969, p.l9. 
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t•lorkinCJ GrOU!_) I. B. 

EUROPE~~ SECURITY ARRANG~MPNTS 

1. Assessment of the situr>.tion in ~•1rope cos a result of rece nt 

developments. 

Since the 19th Conf€rence in Sochi th~rR has been a mark~d 
change in the at:n'.osphe re of internationnl rr.lc:tions in Europe, ch,._rc-.c ­
tcrize~ end larqcly hrought ~out ~y th~ conclusion of the tre? ty 
between the Soviet Union and th'? F'f'c1er;,.l German Republic. This ne"' 
situation opens up possibilities of furthe-r developner-t of coopc r i'l tion 
and improvement in the relations between the signatories .- irr.._rrov~"~. 

r Plations of the F.G.R. with othe r East ~urope~n st?.tes, a nd gr0~ter 
security for Europe. 

The conclusion of the trG~tv r~;rcs~ntsdeterminen efforts by 
both sides to reach a greCI!Irmt, but it \oms ;o lso f ncilit!'!te d by the 
general lesse ning of cold.-,.•?r tensions, ,.,hich still r e c <>ntly we r e 
rather intense. 

Fhile this treaty represents a major ?cvance it is only one 
step in the right direction, which, one hopes, '-!ill soon he follm..re d. 
by others. 

The r eports of the Ronnehy i'l.nd S0chi conferences c"re~·r 

attention to the desirability of admitting hoth German stat~s to th€ 
United Naticns , nf recognition of all €Xisting European herde rs, 
~nd of recognition of the G.D.R. by ?11 states withcut prejuQicc to 
possible future unification of the t'o~o Gerr:tan stc-.tes. The s e e ims 
h?.vc not yet been fully ~chieved. 

Up to the present the treaty h?.s been signed but hos y e t to he 
r~tifi0d. Public opinion in the F.G.R. is not unanimous, anf 
thP. r e a r e sections opposing r;otifi.c?tion. Fa rly ratificction of the 
tre~ty is of great i~portancf', and its prospects can hP. ~re~ tly ? S­
sisterl hy cr·or0.r~tiY:f"> c ttiturl ·_: s ' ·y ~ 11 cnnc.-:.rne.-~ r v ,., r r r .:-.ctic0 l 
~~ttr-r~ sue~ ~s toe handling of brrQ e r proc0~urcs ~n~ nf rther 
da¥ t o-day transactions. Such signs of qocd ~ill, which in some me~sure 
r r e taking place, can help to cre<".te ccnfi-:'lence that the treaty is l-rin']iJig 
tanqibl~ and immedir>te henefits. 

;,part from this treaty, other recent move~ arc t!, ·: 1 ir.--ct! 
negotir.tinns between the qcwernments of the G.D.R. 2 nCl th e F.G.R. , although 
the se h~ve not yet l e d to agreement, ond direct negotiations 
between th0 F .G. P. and Poland. Sirnil e>.rly, ther e ~re negotiations in 
progress between the four occupying powers conce rning West Berlin. 
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2. Recommendetions for further Action. 

In this situation the pro!Sn~cts.; of a n early ir:~pl c:>mentct:.irn r f the 
proposal for a European Security Conf~rence appear gooe, p~rticulcrly 
since neither the que stion of th~ particip~ tion of the G.D. R. 
and thc. F.G.R. with full a nd equal st~tus, nor tha t o f thP p~rticip~tion 
of the U.S. ~ . ~n~ Canad~ seem tn hP any longer m~tters of controve rsy. 
Pugwash should urge all governments concerned t o initia t e steps towa rds 
convening such a confe r ence . The confe r ence shoul0 consider 
"' treety to be signe r. by the stct e s o f Eur0pe that \"ould eblig?.t c the.T!I · 

(~) to solve their cisputes exclusiv~ ly ~Y peece ful means 
?.nrl. to assumf"'! the ohliga ticn to refrain, pursu~nt to 
~rticle 2 of the Chnrter of the United Nntir.ns, from the 
threc t of force or thP use of force in aue stions which 
e ffect s ecurity in Europe a nd internati0na l s ecurity : 

(h) t n respect unreservedly thP territori?l integrity cf a ll 
stnt e s in F.urope in their pre sent fronti ers ; and 

(c) t o conduct the ir mutua l re latj~ns according t o the princinle s 
r f s ove r e i gn e~~iity and to a ssume the ohJiga tirn t o 
r e fra in fror>. interve ntion in eech 0thP-r' s internnl <~ ffairs. 

The confe r e nce should alsr consider the problem of the high leve l 
of arMaments a nd a rmed force s in Furore and me~ns of the ir reduction. 
It cannot be exr ected that this compl c-x proh l em ca n ~P disposed of 
a t a conference , but it Mr'\Y he possible tr s e t un "' continuing body 
for the purpose of studying th0. problem of arms r~ducti()n. It m.-;.y 
a lsr: prove possih l e and desirable to have this or some oth,.,r 
organization concern itself on ~- continuing basis •·1i th Europei'l n s ccuri ty. 

The conf0r ence should not, however , he restricted t o security, 
hut should concern itse lf with the improvement nnd expansion of a ll 
forms nf coc-per a tion \••ithin Europe v!hich mc>.y have becof.'l.c pnssihlc 
or e~ sier a s a result of improved rela tions, and which can i n turn 
contribute to a consolidation and further im~rovement of t hes e 
relations. This includes economic relations ~ s well as scientific, 
technical and cultural tie s. It is important t c eliminate , t o the 
maximum possible extent, restrictions nn trade, trnve l and th8 fre e 
movement of persons. 

In the field of econo!l'ic coope:;:1 tion, the re alreeC.y exist many exampl~s 
of joint eccnc-mic and inClustrie.l pro j ects . including cnuntrie s cf 
E~st ~nd West F.urnp€ jointly, usu~lly nn n bilateral basis. Their 
total scale is, however, still smalL and much more c~n J-.e c,_c-nc . The 
Group noticed th~t in this fi0ld , a s in scientific an~ technical 
exch~nges, there wa s much emnh?.sis on the fi e l<'l.s cf highest prestige , 
prch'lbly hecc>.use the s r: I"'.ost easily attracted the <~ ttention of th e fe~., 
national organiza tions th? t n()w function as the ch?.nnels for such 
cooperntion. To widP.n th~ scone of collnboratinn it would be 
useful to decentralize th.c initative, so th."~ t sugg~stions 
for hination~l or nultinaticnal ventures could arisG from many chennels. 
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Regicncl multilaternl nrranqemonts functirn no~ , for excmrle, in 
the mcmagement of the Danube, and similar arrangements Might n0\·7 1">0 
workable in the P.~ltic. There ~re other sut.jects suit2ble for multi­
lateral arrangeMents for the preservation of the environment. In 
the ficl~ s of scientific and cultural cooperatirn there a lsn exist 
alre~cy many working arrnngements, some hilateral, some multinaticnal 
but relating to specie1l fields, a.nd "'11 of these ~re wnrtl': exten("ling. 
Here r.gain any possible cecentralization of initi~tive woul~ he 
h.enefici-"_1. 

The Group considered, but di-'1 not favour, the ifea of srm"' i nstitu-· 
tion resronsible for cultural exchanges throuqhr.ut F.uror.e, hut a hoc.y wl':ich 
wnul0 look nt possible additional forms of cultural collaboration ~nd 
would encourage these where appropriate might be profitatle. 

Hutucl understc'\_nding would be gret=~tly assisted hy measures to 
ensure that school textbooks, r~rticularly of history c"lnC. geography I 
used in each European country W<'!re based Of" well-informed and ob-· 
jective understanding of the situation in other countries to which 
they ref12r. 

3 . The plcce cf Europe in the \oJOrld. 

The Group felt that it \-7nS prcmatun:; to express ?_ny Qefinite 
view or suggestions concerning th~ meens and wavs of integr(\ting 
the current efforts in Europe into a wider endeavour to create a 
world -wide system of security ?.nd coor>eration as envisaged in the 
Charter of the United tJ<'Itions. It we_s, hm-1ever agreed thc>.t the 
security of Europe and the prosperity of the netions of Europe c>re 
nnt possihle \'dt.hout the further development of thE' ties which link 
th~ n<'~ticns of Europe with nations on other continents. 

In this resFect the Grour> emphasized the rossihle role of Europe 
as a factor influencing international releticns in general, anc 
particulary those between the superpowers, an0 thn role of Europz 
in the cevelopin9 areas of the world. 

The view "7?.1.s expressed that these problPJns could be further 
studied c>nd elucidated at some future Pugwash ~cetin~. 
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Working Group II 

DISARMAMENT AND ARMS LlMITATiON 

With grave concern the Group has to record that 
the year which has elapsed since our Conference at Sochi, 
despite some positive events (the beginning of the Soviet­
American strategic arms limitation talks and the corning 
into force of the non-proliferation treaty) , has brought 
no significant decrease in the threats inherent in the arms 
race. In the view of some, hopes of controlling the arms 
race to any truly significant extent, by means of partial 
measures, are receding rather than becoming brighter. In 
this situation the Group is convinced that it would be the 
missing of an historic opportunity if the Resolution of the 
UN General Assembly adopted on 16 December 1969 A/RES/ 
2602E (xxiv), declaring the Decade of the 1970's as a 
Disarmament Decade, were allowed to remain yet anothe r cry 
in the desert. The Group can see no lack of realism in 
the General Assembly's request to the Conference of the 
Committee on Disarmament (CCD) that, while continuing 
intensive negotiations with a view to reaching t~e widest 
possible agreement on collateral measures, it should work 
out, at the same time, ~a comprehensive programme dealing 
with all aspects of the problem of the arms race and general 
and complete disarmament." The easing of tensions in 
Europe, the achievement of near-parity in the "strategic :• 
capabilities of the principal nuclear ?Owers, the vast 
potentials of satellite reconnaissance as an instrument of 
verification, these are some, but by no means the only 
factors , which \'lould tend to make the resum)?tion of negot­
iations on complete and general disarmament a meaningful 
endeavour. In the unanimous view of this Grou? the 
starting point of this great enterprise shnuld be a critical 
review by the US and Soviet Governments, in the perspective 
of those changes and developmentij · 1 ~~:ich have superveneri 
during the past eight years, of the plans they had respect­
ively put forward in 1962 in the shape of the ~evised 
Soviet Draft Treaty on General and Complete Disarmament 
(September 24, 1962) and the United States Outline of Basic 
Provisions of a Treaty on General and Complete Disarmament 
in a Peaceful ~-Jorld (April 18, 1962, as amended on August 
6, 1962 and August 8, 1962). 

Practically all that is stated and argued in the 
next following sections of this Report tends to sho\Ar that 
any attempt to buy national security by further military 
build-up is self-defeating. The Group is anxious that it 
should be fully realized by governments and public opinion 
all over the world that the superficial quiescence of major 
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conflicts is deceptive and that complacency at the 
present time is pregnant with massive dangers. It is 
the duty of Pugwash to bring these dangers to the urgent 
attention of all those who are actively concerned with 
problems of arms control, disarmament and international 
security. 

Problems of Strategic Arms Limitation 

The strategic arms limitation talks and the 
approaches of the major nuclear powers to strategic policy 
appear to be based largely on the idea of maintaining a 
capability to inflict unacceptable damage on each other 
in the event of nuclear war, i.e. on ndeterre nce". 

The concept of deterrence was extensively discussed 
and the following criticisms were voiced. First, there 
is the fact that requirements for deterrence have been 
used as a rationale for a continuing growth in nuclear 
weapons stockpiles. Second, the idea of one of the major 
powers deterring a deliberate calculated nuclear attack 
by the other seems of limited utility because the most 
real threat of nuclear war is not in such an attack but 
rather in accidents, miscalculation or in an uncontroll~ 
escalation of an international crisis. For these and 
other reasons the final objective of arms control and 
disarmament negotiations must be general and complete 
disarmament. Prevention of further growth in"strategic 11 

armaments and even substantial reductions must be regarded 
as at best interim measures. 

Despite these reservations, realistically, efforts 
at arms control and disarmament will , in the present 
situation, probably continue to be related to- the concept 
of nuclear deterrence. In that context, present stock­
piles of nuclear weapons and delivery systems seem grossly 
excessive. This seems particularly so when it is 
recognized that many nuclear weapons and delivery systems 
which are often characterized as "tactical" could in fact 
be used to destroy not just military objectives but the 
population, industry and fabric of society in many 
countries; and when it is recognized that the damage­
inflicting capabiliti~s of nuclear weapons are g8nerally 
and notoriously undcr-estimaterl primarily because only 
immediate fatalities and direct effects are considered. 
Actually, each of the major components of "strategic" 
force, such as th8 ICBl1's or the missile launching 
submarine forces alone would have a more-than-adequate 
capability for deterrence. 
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Despite the enormous '1overkill " inherent in 
present " strategic" forces, we are now threatened with 
a further multiplication in numbers of "strategic" 
nuclear warhe ads, principally because of the development 
of MIRV's (multiple independently targeted re-entry 
v e hicles). Nhen coupled \'lith improvements in missile 
accuracy, which seem entirely feasibl e and V8ry probable, 
there is basis for serious concern. 

First, the r e is the possibility of an attempt 
by one or both of the superpowers to develop a "first­
strike " capability against its adversary's fixed land­
based missiles. Were such a capability develope d, a 

»first-strike " would s e em e xtremely improbabl0 conside ring 
~hat, e ve n if succe ssful, it would not pre v e nt a d e vastating 
r e taliatory blow by other forces - submarine b ased missiles 
and bombe rs. Nevertheless, efforts to rievelop a "first­
strike" capability vmuld be very undesirable for several 
reasons: 

in a time of severe crisis the incentives 
to strike first would be increased; 

ICBr1' s might b e launched in an almost automatic 
way, based on a ,.,arning of attack, in order to · · 
pr e v e nt the ir destruction: and r e liance on such 
automatic r e sponse might r e sult in e rroneous 
launching o f missiles with catastrophic results; 

the r e would be an adve rse e ffect on the arms race. 
vh th the p e rception that ICBH' s might b e vulnerable 
to pr e - e mp tive attack, there would be incentives 
t o build new delive ry systems to replace them, 
or to increase the number that might survive 
attack by dcfen~ing them o r by increasing the ir 
number. 

The deve lopment of highly accurate rURV' s is also 
dange rous b e cause it may play into the hands of those who 
would argue in favour of using nuclear weapons not only 
for deterre nce, but for actual war-fighting. There will be 
those who will claim that with large numbers of highly 
accurate , r e latively lo~,.,r-yielcl nucle ar \>leaJ?ons , it \llill he 
possible to e xe cute '1 surgical" type attacks against 
adversary military targets with there being a minimum of 
c o llateral damage to civilian population and other targe ts. 
The conce pt is ~rrong because o f the afore me ntioned under­
e ~ ' ~ . :::_ -'_i r:·n of the e ff~cts of nuclear vJeapons , and it is 
dange rous in the extre me b e cause of the probability of 
uncontro lled e scala tion. It is, the r e fore , important to 
warn the pu b lic a nd Politica l l e ade rship about such dange rs 
and if pos s i b l e to prevent t h e further d e v e lopme nt and 
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deployment of highly accurate MIRV's. 

Last year at Sochi we warned of the adverse 
consequences of further development of MIRV capability. 
Regrettably the testing of HIRV's has proceeded much 
further, and recently deployment has begun. That being 
the case, limitations of ~URV' s would now be much more 
difficult than one year ago. However, the Group 
expressed the hope that it might not be too late to 
negotiate limitations and urges that it be an urgent 
objective of SALT. 

In any case, considering how far the programmes 
have gone, serious consid~ration should be given, in both 
the SALT negotiations and in unilateral national decisions, 
to minimizing the adverse implications of HIRV licve lopment. 
This might be accomplished by reducing the main rational­
izations for their deployment, namely by limiting AB!-1 
defences; and by reducing reliance on fixed land based 
ICm1' s for deterrence. Because of the ir vulnerability 
to attack by highly accurate MIRV's, fixed land baserl 
ICBM's seem likely to be obsolete (unless a launch-on­
warning doctrine is adopted for them) within the next 
decade . Phasing them out of inventories very rapidly 
seems preferable to attempting to extend their operational 
life by a few years through proliferation or active 
defence ( ~nd also much to be preferred to the adoption of 
a launch-on-warning doctrine) . 

We would generalize and urge that in both the 
SALT negotiations and unilaterally, the superpov7e rs make 
a special effort to eliminate those strategic systems 
which are particularly likely to lead to increased risks 
of nuclear •.·rar or to an acceleration of the arms race. 

In this connection limitations on anti-submarine 
warfare would seem hiqhly dcsi~able. As long as the 
superpowers insist on maintaining d8tcrrent forces, there 
is great advantage in their being as invulne rable as poss­
ible, since any suggestion of vulne rability seems almost 
certain to lead to an effort to compensate for that r ea l 
or imagined vulnerability \vi th the result being an 
expanded arms race. The Group was of the opinion that 
at present missile launching submarines are highly 
invulnerable. To allay concern about future vulnerability, 
inhibiting or preventing develo9me nt and deployment of 
improved anti-submarine warfare capabilities would be 
desirable. This would increase the acceptability of 
greater reliance on missile launching submarines and a 
more ~rastic . and rapid phase-aut of some other ': strategic ;, 



delivery systems. An agreement to prohibit deployment 
of large active sonar systems seems particularly desirable. 
There are no compelling arguments for deploying such systems 
for purposes other than to attempt to locate missile 
launching submarines. Furthermore, there would be no 
problems in verifying compliance with such an agreement. 
Other measures for limiting anti-submarine warfare were 
discussed (limiting numbers of hunter-killer submarines 
and geographical limitations on deployment of certain naval 
forces). Consideration of such measures merits serious 
attention in SALT. 

Severe limitations on 1\.BH deployment ar e like ly to 
be essential to any significant limitations on strategic 
armaments. Any ABr-1 deployment is likely to stimulate a 
race in ABH technology, and to make limitations of strate gic 
offensive forces more difficult. In particular, e ven a 
very limited ABM deployment would make more like ly the 
deployment of large numbers of f·~IRV' s , ann would make more 
difficult drastic reductions in strategic missiles. From 
this, the desirability of a total prohibition on ABM is 
apparent, and the Group would hope that an agreement on 
such a prohibition could be negotiated very quickly. 
However, negotiation of an agreement limiting ABr,t to very 
low levels and limited geographic areas would also be of 
the greatestimportance , especially if it opened the way 
to early agreement on a total prohibition. 

Negotiation of limitations on bomber defence s is 
likely to be much more difficult. That being the case , 
the best hope of preventing a bomber-anti-bomber arms race 
would be in the e xercise of restraint with respect to 
construction and reliance on bombers. The Group would urge 
that in the event of a lessening of relianc e on IC3l1e s 
f o r n c t c rrtmc•.::! th~r 2 n ' )t b e: an e ffort t r ; c ompe ns2\t8 f 0 r this 
by increased reliance on bombers, e ither short o r long range. 

The preferred reliance on certain components of 
the"strategic" forces - that appears to be suggested by 
the above arguments - will appear objectionable to military 
and othcr groups that have a v e sted interest in the 
preservation, and expansion, of other sectors of the strategic 
forces. Firm control over all decisions r e levant to the 
strategic ~ostures of the major nuclear powers by the civilian 
political authorities within them is, therefore, e ssential 
if there is to be optimum progress tO\ilards arms limitations 
and disarmament. 

The Group recognizeo that there arc a number of 
military systems with multipurpose capabilities: " t a ctical · 
nuclear weapons, aircraft carriers, "tactical" aircraft 
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and shorter range missiles. Some of these can be dealt 
with in the SALT negotiations, the others in the c0ntext 
of general and complete disarmament and in negotiations on 
European and other regional security measures. 

Despite some complications arising because of the 
present political and military situation in Europe and in 
the increase in the number of nuclear powers there are very 
substantial areas of potential SALT agreements. 

~·Jhile there was a consensus within the Grout) ~hat 
the SALT efforts should be encouraged, there were expressions 
of serious concern. 

First, the fact that the SALT n e gotiations have 
been in prospect for three years and in progress for almost 
one has resulted in a diminution of s e rious arms control 
efforts in other fora where more nations are represented. 
In particular, measures that might normally have been consid­
ered in the ceo have been put aside in the hope that they 
would be dealt with in SALT or on the grounds that consider­
ation of them should be deferred pending a SALT agreement. 

Second, there is a very real danger in an unprod­
uctive prolongation of S~T negotiations, of the major 
nuclear powers going ahead with weapons programmes, that 
would otherwise not be undertaken, in the hope of strengthening 
their bargaining positions. Inrieed, this may already hav~ 
happened. 

If no significant agreement is reached in SALT, 
we could well be worse off than if the negotiations had 
never been underta ken. Aside from the nossible a1verse 
consequences mentioned above, a failure o f SALT is likely t o 
result in a worsening of Soviet-American r~lations, an 
increase in military influence , a disillusionment on the part 
of the rest of the world in the sincerity and capability of 
the superpowers to act responsibly, an adverse impact on the 
containment of nuclear proliferation, an1 a long interval 
b e fore there would again be a prospect for making major 
progress on arms control and disarmament. 

With these considerations in mind, it is of the 
greatest importance t~at (1) the SALT negotiations proceerl 
expeditiously; (2) that the Unite1 States and the Sovie t 
Union exercise grea t restraint in acquiring adGitional 
strategic systems during the negotiations ; and (3) that 
concurrently with the SALT negotiations, the re b e vig0rous 
efforts in the ceo and else'.·Ihere to move for~•lard with 
general and complete disarmament and with other partial 
measur -2 s. 
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Nuclear Test Ban Treaty 

The Partial Test Ban Treaty has greatly reduced 
atmospheric contamination from nuclear tests, but it has not 
put an end to the development of nuclear weapons. The rate 
of nuclear testing has been higher since the Partial Test 
Ban came into force in 1963 than it was before (an average 
of 48 reported tests a year compared with 40 previously). 
Moreover, there has been a continuing trend towards increasing 
the maximum yield of the weapons being tested underground. 

There was consensus within the Group on the 
fundamental point that the problems of extending the Moscow 
Treaty to underground testing are essentially political and 
that the technical problems of verification are not the real 
stumbling block. 

Such difficulties as existed previously in the 
detection and identification of underground tests have been 
reduced to such an extent that, in the Group's unanimous 
opinion, Pugwash is now fully justified in pressing for the 
immediate negotiation of a ban on tests above a certain 
threshold as a strict minimum requirement. This would raise 
no problems of verification, even without on-the-spot 
observation. The Group was also unanimous in strongly 
recommending the adoption, ultimately, of a complete ban on 
tests whether or not a foolproof verification system by on­
the-spot inspection can be devised and accepted. Such a 
ban, in the view of the Group, would not present any risk 
to the national security of either of the superpowers. 

Excessive claims have been made regarding the 
importance of nuclear explosions for peaceful purposes. 
Whatever short-term economic advantage there may be in the 
use of such explosions is likely to be more than offset by 
the risks of nuclear proliferation im?licit in such explosions. 
If they continue to be permitted, it is quite possible that 
they will be conducted by non-nuclear weapons states despite 
the inclusion in the non-proliferation treaty of provisions 
for such explosions to be carried out by the nuclear weapons 
powers. Moreover, there is the risk that the weapons 
technology of the nuclear weapons powers would be advanced 
as a result of explosions for peaceful purposes. Accordingly, 
inclusion in a comprehensive test ban treaty of provisions 
permitting explosions for peaceful purposes would seem to 
be undesi~able. 

Nuclear Proliferation 

The Non-Proliferation Treaty entered into force 
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on March 5, 1970. A number of technologically advanced 
non-nuclear weapons countries have not so far signed, let 
alone ratified, the treaty. Ratification by the majority 
of these 42 non-nuclear-weapons countries which have signed 
the treaty but not ratified it yet, depends upon the 
negotiation of safeguards. The first phase of the safeguard 
negotiations at Vienna yielded agreed general principles 
to be incorporated into safeguard agreements; and there is 
reason to hope that the second phase, concerned with the 
formulation of general regulations, and the third phase 
concerned with the adaption of these to individual projects, 
will yield equally positive results. 

While the prospects of the Non-Proliferation Treaty 
being universally adopted depend on resolution of the afore­
mentioned safeguards problems and on progress being made in 
SALT, other factors of importance are the development of 
nuclear armament by China, and the continuing existence of 
the British and French deterrent nuclear forces. tihatever 
the military relevance of these ~a-called independent 
deterrents may be, they provide an incentive and also a 
measure of political justification for the aspiration of a 
certain number of other countries to the acquisition of a 
nuclear weapon capability. 

Nuclear and Other Weapons of ~ass Destruction on the Seabed 
and the Ocean Floor and the Subsoil thereof. 

The Group considered the latest joint draft dated 
September 1, 1970, tabled by the USA and the USSR. Some of 
the ambiguities and inadequacies of the previous drafts have 
been removed; but even with these improvements the draft 
treaty would be limited in its effect to a ban on the 
emplanting or cmplacing on the ocean bottom of weapons of 
mass destruction, as well as of launching installations or 
other facilities for storing, testing or using such weapons. 
The draft also includes a new article imposing upon the 
contracting parties the obligation to continue negotiations 
for further measures calculated to pre vent an arms race on the 
seabed, the ocean floor and their suhsoil. 

Although the majority of the Group was prepared 
to conced e that a treaty on the lines of the ~resent draft 
might do some good in forestalling the future development 
and deployment of the prohibited weapons, some members deplored 
the amount of time and energy which had gone into the prepar­
ation of its successive drafts to the detriment of projects 
deserving of a higher priority. It was, howeve r, agreed 
that this treaty, as well as another treaty calculated to 
demilitarize the ocean floor, may contribute not only to 



- 20 -

disarmament but also to the project of creating an inter­
national regime for the exploitation of that part of the 
wealth of the seabed, the ocean floor and their subsoil, 
which is in process of being recognized as a common heritage 
of mankind. 

Chemical and Biological Weapons 

The Group noted with satisfaction that during the 
past year the Geneva Protocol of 1925 had been ratified 
by Japan and Morocco: that ratification by Brazil was a 
foregone conclusion: and that in August 1970 President 
Nixon had re-submitted the Protocol to the US Senate for 
ratification. These four ratifications would bring the 
total number of parties to the protocol to almost 90 and 
these parties would include all the major powers in the world. 
In the view of the Group it can be fo~cefully argued that 
the fundamental prohibitions embodied in the Protocol, even 
in its present state, qualify as rules of customary inter­
national law, binding on all states r e gardless of ratification; 
nonethele ss, it is desirable that the reservations or inter­
pretations which purport to exclud e certain agents from the 
ambit of the prohibition should be avoided. In this 
context some members of the Group suggested that the validity 
or otherwise of certain controversial interpretations (e.g. 
the US interpretation of the applicability of the Protocol 
to herbicides and the UK position on CS gas) should be 
submitted through the mJ General Assembly to the International 
Court of Justice at the Hague for an advisory opinion. 

In the unanimous view of the Group even the universal 
acceptance of the Geneva Protocol would not r educe the urgent 
need for an international convention prohibiting not only 
the use in war but also the development, oroduction and 
possession of all chemical and bacteriological (biological) 
weapons. The Group gave careful consideration to the 
British argument that priority should be give n to a 
convention prohibiting the development, production and 
possession of bacteriological (biological) weapons under 
any circumstances, but it took the vie\'J that the considerat­
ions in support of a single convention prohibiting both 
bacteriological (biological) and chemical weapons were much 
weightier. 

The Group e xamined in some detail the various 
proposals for verification o f ~reduction and possession maGt 

- - rtl v b t h r rr.l r. v.-.r_t Soviet and United Kingdom drafts 
and partly in a number of other documents submitted to CCD. 
It has taken the view that whereas some system of inter­
national verification was inevitably necessary in order to 
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overcome categorical opposition from military authorities, 
an excessively intrusive system, such as might endanger 
agreement on a treaty, was not called for. It was suggested 
by some members that a relatively thin systGm operating with 
e.g. "challenge inspections" might be sufficient , by 
others, that national means alone would suffice . 

There was cons e nsus on the point that pending the 
entry into force of a convention prohibiting the develop­
ment, production and possession of C & B weapons there should 
be no procurement in any country of weapons of this kind. 

The Group agreed that every encouragement should 
be given to unilateral disarmament in this field. 

Secrecy should he eliminated even from defensive 
bacteriological (biological) research, and the Pugwash 
Symposium on rapid detection and identification of biological 
agents, to be held in Switzerland early in 1971, should 
contribute significantly to this en~. 

The Group attached great importance to SIPRI's 
programme of feasibility studies and experiments in the field 
of verifying the observance of agreed prohibitions relating 
to C & B weapons, and noted with satisfaction that US and 
Soviet scientists will participate in the ?lanning and 
evaluation of these studies and experiments. 

The Group recommended that when chemical agents or 
weapons are disposed of, the most careful measures should 
be taken to avoid contamination of the e nvironment; and 
that the fullest international consultation anj co-operation 
should take place if the effects of disposal might affect 
foreign countries. 
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Working Group III 

INTERNATIONAL CO-OPERATION IN SCIENCE JI.ND TECHNOLOGY 

1. Co -operation to Preserve co.nd r~fljintn.in the Integrity of the 
Envirr:-nment 

Recent years have seen wide puhlic recognition of the d~ngers 
of severe Q irreparahle damage t~ the ecological balance of 
man's hr.bitat ~n earth, not merely on a loc~ l hut potentially on 
~ pl<=me t <1.ry scale ,-.rising fr()Jn : 

a) the explosive growth of human popula tion ' 
h) the reckless and ~·a steful use of scarce m?.teria.l 

r esources · 
c) the polluting e ffects o f mo0ern industria l processes 

en a vast scr~lc . 

t•le r ecC'gnize that, while some expressi0ns of such concern may 
he exaggerated, r ee.l rn~ urryent da~gers exist. 

The lfiorkino Gr0un beqan by agreeing tha t e ffr;rts should he 
directed not t o stabilizing the environme nt, since it \..roul0. t-0. 
neither possible ncr desirab l e to arr eet the rrocess of technologica l 
developme nt on earth, but t o pr eventing wide spr ean irreve rsible 
ch ,nge~ froro occurring in the plasticity of the biosphere. 
The a im shouln be t o prese rve the variety a nd resilie nce o f 
the various e cologica l regiroe s a nd the ;d:·ility of the hc.hit r> t 
t o r ecove r from the ecoloqical insults inevitn.hly nffer cn t o it by 
the manifold technological a nd industrin. l cctivitie s of mfl n in 
which the use of fertilizers and pesticines should be included . 

It must be r ecognized that c.ny e ff~.>rt . t n mco.int0.in the 
integrity of man's e nvironme nt will necess r> r ily involve con ­
siderable expenditures of r e scurce s, not only nf t e chnical skills 
but a lso c f e nergy. The va lue c f such eff orts compared t o 
the ir costs may, ther e f or e , present ve r y niffe rcnt aspe tts t o 
developed and t o deve l oping sncieties, and it is r ocognized tha t 
whilst development is in itself 2.n improveme nt in the humc> n 
enivornment, in some ar eas wher e t he motives nr e l arge ly 
aesthetic, e nvironmenta l conservation may he a luxurv th~t 
some n~n-inoustri~lized countries cn.nno t a t present r fford. 
Ne ve rthele ss, the need t o sn.feguard our b?.bi tat f c.r futur e 
gene r ations i s shar~d by a ll mankind, a nd since the problem 
is ess entic lly ind ivisible its scluti~n c.:J.lls for univ0rsi1 l 
collabor a ti0n in '1-Jh ich nn r1oub t the richE'r cof'l'l.munities will 
have t o be prepn.red to shoulde r a substantial pr oporti0n of 
the cost . Sr-rne st2tements (". f inte r e st r> t th ,.., Ut-1 <'tnd othe r 
international fora h?ve p~i~ lip s ervicP t o this nece ssity without a lw0ys 
r esulting in positive acti0n. 
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Our present situation may be regarded as ~ transition phase 
bet\-men two limiting cases. On the on€' hand, the activities of stone­
age men offered relatively slight perturbn.tion of his hn.hitn.t from which 
it was c~pable of r~covering fully. On the other ha nd, another ty~e 
of stable and balanced habitat mi~ht in future he created in a controlled 
t e chnolog ical environment in Hhich a ll resources ~ rc so far n.s ross iblo 
conserved n.no recycled for future use. Tre concept of sr-a cc -
ship F.arth in which nll resources would eventually be conserved 
nne controlled might be r egn.roed a limiting state towa r ds which 
nn.nkin~ may ~spire. The pr esent situation repre sents n. 

difficult phe sc of transition in ~>o1hich the rates of wastn.qe a nd 
pollution exceed the cnpaci ty of the: 1-·iosphere to r epa ir. 
Grave risks of irreversible damage to nan's environment will 
persist until these dele terious processes ? r e brought un~er control. 

Unfortunately, ecology is still an infant scie nce a nd 
the extrer.1ely complex p roce sses involve0 e r e at p rese nt sc-"rcely 
understood . nll too frequently sciE-nce policy encour?g~s 
r e ser.l.rch to~»Tc rd immediate economic be:nefi ts, and neglects the 
long -- term gains to be derived frol'l basic research into the fun~a- · 

me ntal _p!:'ocesses 0 f n~ture·~ 'the s r- luti<'n: C'f the problems of 
environmental control will undouhtedly involve an enrrl'lOus 
research effort, not only in the fie l d of ecology hut clso in 
the economic sciences in relation to the question of so--called 
'external costs' a nd disutilities, which might bP f elt to f a ll 
outside the present competence of Pugwash. It may h0 envis~~ed 
tha t in the long term research will have to be directed to 
(a) regulating the incidence of externn.l monetn.ry costs and 
external non--monetary disutilities ~rising out of industriC~. l 

cmd agricultural practices; and also (h) sharing by a ll peopl€S 
in the r egulatirn of thE' use of limited fishery a nd forest 
resource s on ~ 0lohal basis. Additions may he necdeo to 
internntional law cOMparable to the Test Ban Treaty or to 
existing international fisheries agreements. 

The problem is mn.ny-sif:ed, therefore , h~ving socia l, 
e concmic and legal aspects outsifle the competence of the ~Jerking Group. 
On the purely tedlnicc'll side, h0wever, we wish to empht•.size thAt the 
follo\oling me~. sures should he implemented e.s a me.tter of urgency · 

(a) Basic ecological resea rch should he strengthened en 
the basis of international collaboration not only of the 
institutional kind foreshe.dowed, for exai'\ple_, in the Inter·· 
national Ce ntre of Insect Physiology and Ecnloay at ~airohi, 
hut also on the leve l of in~ividual and institutional e Y.changes. 

(b) There is ~n urgent need f0r continuous international 
collaboration in the tt~. sk of f~"'>rr.-ing in<lepencent e stL-r:lates 
of scarce resources on a global scale - - includ ing snurces of 
energy, of roaterials, of fresh water, anrl f e rtility levels , 
hoth terrestrial and marine. 

Appropriate specialized aqe ncies rf the UN should als0 he charged 
with the cutv of estimating and projecting l eve ls of ~emands for these : 
r e sources in relation t c developina prtterns of ecnnomic growth in varir us 
parts 0f the world . In addition, they shnuld keeo unn0r r eview and make 



-2~-· 

recomrnendaticns concerninq levels of efficiency in utilization of these 
resources with a view to discouraging wasteful practices, en the one hand, 
and encouraging economy in recycling waste anc. fully utilizil"'g by· 
products, on the other hand. Prevention is better than cure. 

In this connectinn, information and cata rctriPvn.l systems 
(technical and scientific econcmic and social) shoulct, as wDs 
recommended in the UN report on 'The Capacity nf the TTN Development 
SysteM' , be sn organizec that its component parts t-roult~ be 
mutually compatible and th~t it can be integrated into ~ futur e 
\o,Jnrlrl \'•id~ system. 

c) The creation of an international commission -- or its 
equivalent ·· · to link the ongoing toJ('rY. 0f the ICSU SrAcial 
Cctmlittee on the problems 0f the environrnent \"'ith th,...t 0f the 
trn agencies in reviewing , not only hazards to human health and 
gP.nC'ltyt'e, hut also hazards to the viri! ·ilitv of the hab itat, and 
to recommenc minimal standards in r e latinn to 1 iolngical, 
chemical and radioactive contereination of the 0. nvir0.nrPnt. 
AttP.ntion should also he pai~ to n0isc pollution, ~articularly 
in relation to the proposed devel~"'!Jment of supers0nic trons·-
rort aircraft. 

n) The nevclopment of an i~ternational network of 
environmental monitoring statinns to r eport continuously on 
a global basis on the state of tho atmospheric, terres tric l 
and marine environments, includin0 . 

(i) the qasecus and rarti~1late comrositicns of th~ 
air, toge ther with observations of secular changc·s 
in the albedo, cl~udiness, turbinity and circulation patterns 
of the earth ' s atmosphere ; 

(ii) the chemical ann particulate comrc sition 0f the oceans 
~nd inland seas and on ecr:loqica.l ch~ngc s in thc s0 
waters, whether the s e changes be: due t.o s•1rface oil, or 
chf'mical or the rJ'Tlal pollution, or to biolc•'}icn.l "'"'Stc : 

(iii) the pollution of soil ancl unclcrgr0unct "'a ters through­
out the worln by pesticir1.es. toxic wastes ill"'d other pro· 
ducts r. f human activitv, ~n"' also snil erosion, in 
particuln.r relating t o the fertility of r:cth cultivnted and 
uncultivated l~nc ?.ncl the potability ,..,f freshw~ter snnplics. 

and (iv) t0 provirle an early \oJarning system r n odvers~ 
health and ecoloqical cff0cts. 

e) The cre~ti0n after appr0priate resea rch ~nd discussinn, of a 
mechenism through \>Jhich, cncc a serious level nf environmental 
(1amage is cstablishcr1 nr (hetter) f or e s een ncti0ns ccm h.e propos ed to 
remove the causes and ameliorate th0 d~mn.gc. 

In this conne>cticn attentinn is C.ra\•m t 0 the possihllity of 
using satellite MOnitoring nevices on the one hand, and on 
the other hand to usc new techni<Iues r.f assn.yinq micr<1·-o r<;anisms 
a s incicctors of ch~ ng£s in hirlogicn.l niche s. 
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~Yi th reference to levels rf l'lan· ·made rac1ioactivity, it was 
sugge ster.! that Pug\-Tash coulc'l set ur an internntairnc.>l anf1 innepencent 
group of specia lists in relevant c'lisciplines to assess 
and interpret the physical an~ biological cata on this ~r0hlP~ 
heing cnllated by UNSCE!\R ancl ICRP. This group couln nlso t ·e 
instrument~! in studying the possil~ility of a reducti nn t o 10% 
of the planned radio activity release liMits in the nucle<'l.r 
pm~er industry . and should consicler the questio n r.f f10\.,er 
reactor siting and the rate of ~evelopment of the nuclear po~>re r 
prograrrane in the lil]ht of its interpretntion 0f available data . 

The Working Group then turne(1 its attention to the prn~otion 
of international co .. ·nperatinn in science anil technology . 

The number, variety , iMnortance an~ scrr0 of intern~tinnal 
cooperative ventures expands cnnti!'"luC"u s ly. If Pncp·•a sh is to make 
<"..unique crntrihuti0n in this fielr (?s it h ::. s in t~o <'1cvel0r· 
ment of the concepts unrerlying the Internntional Science 
Foundation an~ the Intern~tinnal Ce ntre of 1ns0ct Physioloqy 
anc f.cology) it seems essential tha t · 

(a) Pug111ash should have a sm."'lll standin<J qroup of 
regular participants interested in international cr oreratirn 
to provi cl.e a memory c>.n •'l c0ntinuity for Pug\.,~sh efforts in this 
fi e lr. , ann tl"1at 

(h) the internatinnal co· ooeratic n c; roup shr.ul'~ he 
linked systematically \<•i th the 0ther eleme nts of Puowc>.sh (ar!"'.s 
control , international security, and most importa ntly , t'ev e lor-­
rnent) because internation?.l co·-operatinn is an abstract cnncept 
tha t hecornes operative only in srecifir. concre te situations. 

Fnture Pug.,.•ash Confere nces IT"!av we ll wish to a voif. consir' . 
eration of international co·· operation in the ?.1:-stract, in f a vour 
of a close r analysis of how Pug\,rcsh can facilitate th< 
r1eve loprrc nt of new strategies an(1. rnech?nisms for co·· operatic·n 
using concre te cnses nne. stimulate fresh initiatives. 

~s n. concrete prcr.~sal we suggest that th~ f~llowin~ 
step be ta.ken · 

~n ad hoc international co oneration committee of -- ·--
corresponc1ence he formed. £.esi. ~es the stnnr ing me i!U"'ers, the 
!)roup should h nve ?. t its ,~ ispos."~.l a numh €'r o f associcted members to provi~e 
hy corresr~ndence materials conce rning inf1 ivirunl t:li sciplines . Tre 
coTmlittee 0f corresponC.ence shnul•1 s e rve o s a c~llectin~ 
n.m' c0llating bony, tr pre_rare i'1 cc-:->prc hensive r eport for encP 
Puq \'lash Conference , ~ith ,.,_ viel" 0f reC0"1!'[1en0in·: rositiVE: inter 
natir.nal collaborative ['rejects on a d isciplin;•ry r:'r intcr­
~isciplinary ~asis. 

Fo r years Pugwash scientists h ;we vif'"I>TC(' internr..>tional 
cooperatirn in rcsen.rch and t eaching , not only as v~ lu?hle in 
itself . hut alsc· as P Means o f i'"!'n rovinq the r c latic nshir s 
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between nations ano promoting ~evclopment • This view has lee 
to a series of proposals to create sp€cific centres or organ­
izatons . some regional and others glo1~'al. AMong these rtrP. 
ICIPE in Nairobi, SIPRI in Stockholm, and the proposect 
Intern~.tional Science Founr~ation, whcse origins may !::€ traced 
hack to earlier Pugwash prcrosals. 

Reviewing this situation, th~ Group tric0 to define the 
connitions un~er which new programmes for international 
scientific co-oreration wvuld have the best chances of success 
in terms of such cifferent criteria as: n) the e~.dvancE::nr-r.t of 
the disciplines they serve .. b) the educational functions they 
perform . c) their roles as inteqrating or divisive factors 
among the countries or reqions they serve : d) any r c sronsi · 
hility they might hear towar~ developing countries. It "'as 
agreed that effective co··operation can often hcst be based on 
existing universities nnd research instituters 1¥hich inr1ividuetlly 
or in groups can promote joint r e search ~n~ training programme s. 
Succe ss obvinusly requires a hi0h professional stan~arc in the 
areG chosen , hut a lso the pclitical will to share costs and 
faciliti es. Among factors influencin0 t he willin~ness r-f 
gove rnme nts to invest research resource s '-Jhethr-r of me n or 
money in an international organizr. tio~. will he th~ henefits 
?.ccruing to the participatin0 countries, hnth in tc~s cf 
scientific or technological r e sults nne; in some casr.s (such a s 
CEPN or ESRO) in terMs of industria l contracts . 

The Group felt th;- t the crention o f net-r intern.:>tionc- 1 
scientific ce ntre s o r orc;anizations is not aevisiihle unless i'\ 

f ec> si!)lc objective CFm be clearly seen ,,,hich i:- sufficiently 
cha lle nging to attract gooc scientists, anc" which w0ulr3. be 
(

1 ifficult or impossihle to achieve ,._,i thin or between existin0 uni­
ve rsities nr r e search institutinns. It was also realize~ , 

hc,~ver tha t international programmes lArqely involvi~g r outine 
!"'"lonitoring of the environment (such a s 1t1e r..~ voc.:o.ted a hove ) >•Toulc 
not ~e like ly to succeed unless it •·•e r e gj ve n such c r e search 
content as t·Joulr: attract CJiften r<. SE·c?.rcr "'nrl-:ers 

The ve ry ri'ipiu incrf:. i\Se in no~ulation throua hout the 
worh1 involve s prcfounrJ effects on hUI'l<'n s ociety, r~n-:.'1 these 
"'ill becoMe increasingly s criC'us C.urinq the next SE'Ve r a l 
~1e car~cs. It is clear thc?.t unless intensiv0. -='.nalyses anr. 
e fforts are grcntly augmentec in th~ ner r future , criticrtl 
situatinns will aris~ in many Arec>s o f t"hc tt'('rlo that "-'ill 
affect t.'!e health anc '·Tell· h t: inc; of thou s c>nds of millir.ns 
o f r enple, not to src ak c f the s ccii"\ l instnl--ility e nd threat 
to Horl r7 peace thf'.t -..rill r e sult. 
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There are many facet!'; to the problem t\fhich must be attacked 
simultaneously because of the ir inter· ·locking n;;~.ture. Previous 

Pugwa sh meetings hnve stressed the necessity 0f ~iving first 
priority to the need for increasing food procucticn -- toth 
natural and synthetic. Great C.iffcrenccs exist beb1een cul· 

tur~l ann nntional needs and values , anc population regul~tion 
1:1ust at present relT'ain t .he choice of inrHvic~.uals in -"~. particular 
cultural setting . Hctivati0ns vary wiC:e ly _. and unless the re is 
~ cle~r understandin~ amonq peoples and their leaders of chcices 
<mel consequences t11i th respect to population growth in particular 
conte:l<'ts ,. as well as in relation to the t"'rld as a whole, 
rwtivation · · the necessary hasis of influencing inr~ivid.ual an(l 
social practices ··· t·•ill prot-ably not ~c r"00ifier1 t0 c.ny gre?.t 
ne<Jrce. Motivation itself , an~ thE> I"\P.i'lns of changinry it, is 
a poorly unrerstood factor and much more r~search is rcquiref 
in this fic l0. 

F.xperience to dnte has sho~m th?t economic irrlproverncnt hi;~s ?n 
appreciable impact en lowering the rate of population 
growth , anr-l in many instances provires the single T'IOSt. rapi'1 

and effective condition for slowing population increase. 
These are coMplex consicerations r.nd the r>rorkina Group 

could only touch hriefly upon them . Two technical aspects of 
the prohlerns .. h0wever , t-~ere given pnrticular attrmtion. Tre s E. 
concerned the need to expand ccnsir'ierahly research "l nd develop·­
ment of more adequate contr;:~ceptive ;levices .. etnd resr.:Circr on 
the hiology of human reprocuction. 

These two sets of .Pro}·lems anc their potentirl solutions 
vary for different regions rnd cultures. It is suageste0 thrt 
Pugwash .. in consul tat ion with ··THO, could usc-> fully rrcrnote 
specific studies to c'1.eterrnine firstly which population rcqu··· 
lation cl.cvices and rrocec1ures ~1ould be acceptable to pcrticular 
regicns c?.nd groups, ann secondly to help mount the necessary 
scientific rP.search and ~eveloQment aime0 tc neet thesP. neers. 
Since there is usually a lapse of 10 to 15 years with present 
practices from the start of research and c'l.evclopMent to th<> 
applicati,-,n of neN hirth···regulation procedures_. ?.I"d the 
procedures at present avall~le are markedly inadequate, it 
is urgent that greatly cugmenteo rese~rch efforts, funds 
nnC1 internnti r:-·nnl co-·operati ve effort he unr1~rt~Jrcn as soon 
~s ~ssi~·le in these nne! other nrens so thr t the prol:'·lf:'.n ,-,f 
population ljro ... rth ni·:ht be i.'eCllt. with lTIOrE· effectively. hore ·· 
fully in the near future, :rut est:)ecially tcmards the lc?tte r 
part of this century, Nhen tho problc::rn \'lill incvitC'lh ly hrw~ 

assumed even more serious proportion. 
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5. Education for a Changing ~Jo:r:ld 

One of the most outstanding characteristics of our times 
is the rate of change now imposed upon all human s0cie. by 
the exponentially rising increase of science and technology. 
EB~ucation must change Ni th equal rapic1 ity, or it cnnnot aic' 
our youth to live in such a worlc't and to ~~just. to such incred­
ihle changes. 

Science education must include tt>e study of science i"S n. 
socia l proce ss, resulting in our altered human circumstance s .. 
~nd must be extenned to everyone . For such ecucation neither 
the natura l scientist nor the social scientist .can properly 
function alone . For example , the problem~ of pollution or 
other challenge s to a healthful environment require 'beth 
scientific anr social analysis and remecy . 

The effective collcr~ration of teams of one natural 
and one socia l scientist in the deve lopment of t ea ching 
mate ria.ls and course s suqgests tha t the Pu(lWa s h Confer e nce s 
couln well initiate t eams o f natural and s ocia l scie ntists 
re~resentinq diffe r ent political anc social s ystems 0r 
diffe r ent C.:egrees of economic a.nd in,lustria l C!evc l cpment . 

The Group noted , however that inte rnationa l programmes 
vhich include studie s of the s c-ciolog ica l or. economi c aspects 
of the impact of science anrl technology en society may be 
b i a sed by i deological consiceratirns . It wc.s realizerl th:- t 
an unh i aseG an~ analytical app roach t o such problems is often 
difficult and t hat it is ~?rticularly imr.r rt ~nt tha t stuc i e s 
in these anr1 s:iliiilar a r eas remain o'bj P.ctive . 

In andition , ,,,e shnulfJ at lonc; l a st , as a trit-utc to 
C. F. PO\-!Gll . hold t..'1e f our Pug\'la sh science e~ncation 
conference s r ecoMmenced by hiM an0 othe rs a t t he Londrn 
Pug•:,a s r Conference in 1962, on the: f o llo\-Ting subjects : 
(l) ecucaticn and human e cology. (2) t he evolution of 
ef.ucatic n . ( 3) education for society .. C~. nc ( ~') c0.ucation 
and \~nrld develo'9nent. 
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Working Group IV 

SCIENCE, TECHNOLOGY, AND DEVELOPMENT 

1. Preamble 

The Group is convinced that the economic and social development of 

the poor countries is one of the most important problems of our time. 

We deplore the decrease in the development* effort of most developed 

nations, right through the U.N. "Development Decade ·' , and w&lcome the steps 

~en by Canada to raise substantially its contribution to development and, 

in particular, to stimulate and support scientific research and develop­

ment in areas relevant to the development of the poo~er countries. We 

hope that this example will be followed by other nations. We heard with 

dismay that, according to available U.N. statistical data, only 2 percent 

of the total research and d~velopment effort in the world is at p~csent 

devoted to development problems. 

While social, cultural, political, and economic considerations 

are of key importance for development, we believe that natural scientists 

and technologists can and must make a substantial contribution towards 

the solution of the problems standing in the way of economic and human 

progress. We welcome the plan, discussed in section 5 below, to stimulate 

the thinking and action of scientists all over the world in the area 

of development by creating an association of "scientists for development" 

and believe that this effort deserves the full support of the Pugwash 

Movement. The success of this effort requires that scientists display 

as much objectivity, dedication and unity of purpose in tackling develop­

ment problems, as they have done in the furtherance of their own profes­

sional interests, both within and across national frontiers. It also 

requires them to seek collaboration with social scientists, humanists 

and others in a unified, multidisciplining effort of wide proportions. 

2. The Goals and Strategy of Development 

The question was raised in the Working Group as to the general 

definition, aims and strategy of development. The Group recognized 

* 
Except where it is used in the obvious context of R and D, the 

word "development ' in the Report refers to the development of 

the poorer countries of the world. 
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the virtual impossibility of arr1v1ng at any generally acceptable defini­
tion. It also recognized that in such a task scientists had no special 
competence by virtue of their training. The Group felt nevertheless, 
that in thinking about science and technology as a means to further the 
deve lopmental process, there was need to have a general philosophical 
framework within which to work. A question raised in this connection, was 
whether this was not the appropriate time for the developing cpuntrie s to 
examine the qualitative and quantitative aspects of their deve lopment 
strategy. Such timeliness, it was felt, arose from two considerations : 
firstly, the fact that we are now more aware of the fundamentally dif­
f er ent social, economic and political predicament from which the poor 
countries of today are trying to advance, and secondly, the enviro~~ental 
and spiritual crisis apparent in the highly industrialized countries. 
It was suggested that it would be proper for Pugwash to initiate, in 
collaboration with concerned social and political scientists, a panel 
or symposium dealing with the quantitative aims and desirable l eve ls 
and directions of advance, for both the more and the l e ss Geve loped 
countries. 

While there was partial agreement that development is fiar more 
complex than "mere" economic growth, little agreement could be r eached 
in the Group on its precise nature and aims. Three views, it was f e lt, 
merited further consideration. A first suggestion was tha t deve lopment 
was primarily an augmentation of all those r esource s - - na tural, human, 
mechanical - - which are scarce in a given socie ty and which, ther e f or e , 
constrain its advance. Attention was focussed on the fact tha t maximal 
exploitation of the total resources of a socie ty included satisfa ction 
of "rational", material, and of "value-derived "pre f er ences. A second 
point of view focussed on "real " politica l , economic and cultura l in­
dependence of a society , implying its ability of wurking with mor e af­
fluent nations on the basis of mutual r e spect and under s t anding . A 
third suggestion was couched in more ethical t e rms, and stressed as the 
primary development goal the acquisition of freedom and justice by all 
the individuals in the society. The Group was, however , r eminded by 
several participants that in many deve loping countries the immediate 
provision of minimum physical needs must have absolute priority. The 
concern of scientists must be not only with the ultimate goals of deve l op­
ment, but, mos t urgently, with its immedia t e needs. 

3. Contributions Which Science and Technology Can Make to Deve lopment 

The Group consider ed a t considerable l ength how scientists could 
contribute most effec~ively to deve lopment. The Group agreed on the 
necessity of promoting the scientific and t echnologica l capacities of a 
deve l oping society by impr oving and spreading educa tion and r e search. 
Some members suggested that the r e sulting deve lopment of an infra­
structure would by itse lf serve not only to generate a "microclimate " 
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conduc·ive to the promotion of science as such, but also to support its 
application to economic and social reeds. Others stressed the danger of 
creating "outward-looking" scientific communities oriented from the socio­
economic goals of the developing country and looking to the scientific 
communities of the world for topics of their research and recognition 
of their work. 

The creation of scientific and technological infrastructures should 
be used to link scientific communities of differeht nations with one 
another. It should enabl~ decision-makers to call on a body of special­
ists able to make meaningful technical judgments on task-oriented ven­
tures, such as industrial, agricultural and medical projects. 

It was suggested that structures should be developed which would 
give stimulation and provide recognition for research in development 
areas, both for indigenous scientists and for scientists from developed 
countrie s, devoting several years of their careers to problems of develop­
ment, at home or in developing countries. 

4. The Contribution of Pugwash 
In considering how Pugwash could contribute to development, the 

Group felt that one question to ask is: what is unique about Pugwash? 
A welter of organizations exists, both national and international, 
governmental, intergovernmental and private, concerned e ither with 
development, with science or technology, or their application to develop­
ment. The uniqueness of Pugwash consists in a combination of characteristics. 
It is wide ly inter-disciplinary (though primarily scientific) , broadly 
international, fiercely individualisti~, and, we may say, indelicate. 
Few private organizations include members from such a broad range of 
disciplines, and from so many countries, both East and \'lest and North 
and South. Few official national or international organizations have 
such tenuous ties to governments, or such a tendency to talk free ly 
even on delicate and s ensitive subjects. The Working Group discussed 
at length a summary of the discussion at the Pugwash Symposium on "~:.Cience 
and Development --What can scientists do about it? ", held on September 1-4, 
1970 at Stanford, California, outlining the character and purposes of 
Pugwash involvement in the development area. This was accepted by the 
Working Group as the basis of plansfbr future activities. 

In the light of the above propositions concerning the unique 
characteristics of Pugwash the Group felt that Pugwash could attempt: 

1. To propose and deve lop new ideas for international and regional 
scientific and technical institutions, as exemplified by the Inter­
national science Foundation and the International Centre of Insect Physi-
0lcgy and Ecology in Nairobi, both initiated at Pugwash and now 
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in development or active discussion in broader scientific circles. 
Among such proposals may be the creation of an international Tech­
nical and Scientific Volunteer Corps; establishment of an inter­
national Institute of Development Sciences; introduction of develop­
ment curricula in universities; the creation of clearing organizations 
for directing the study and research of students from .. 'developing coun­
tXie$,in educational institutions in developed countries or in 
developing countries other than their own, towards preparation 
for development-oriented education and research work at home. 

2. To increase the understanding among scientists and the general 
public of the problems of development, and enhance the exchange 
of ideas anu experiences among representatives of different cul­
tures and of different economic systems. It was agreed in this 
connection that much more significant contributions could be made 
if representatives of China and Cuba could be involved. 

3. To stimulate the study from different viewpoints of questions, such 
as the long-range impact of the present unprecedented increase in 
life expectancy in most less-developed countries. Other subjects for 
such study are adverse consequences on development of military expendi­
tures in both the more and the less developed countries; comparative 
experiences of different countries in urbanization; and problems of 
labour-intensive technology. The inter-relationships among rapid 
population growth, employment and under-employment, agricultural 
evolution, electric power development, trade, transportation, and 
access to resources, exemplifieu by the situation in the Ganga­
Brahmaputra Basin, and the effects of synthetic primary products 
on development of countries whose economy depends on the export of 
corresponding natural products, are possible examples. 

4. To foster co-operative research on development problems by scientists 
and technologists from the more and the less developed countries, 
particularly the younger ones, as well as co-operation among scientists 
from different less developed countries to exchange information on 
their experiences in promoting science and technology and applying them 
to development. 

5. To help develop a climate of op~n~on among scientists and the general 
public, both national and international, in support of a higher level of 
qovernment commitment to: 
a) a large increase in the magnitude of capital and technical 

assistance from the developeJ countries to the develping ones; and 
b) the allocation of a part of the R and D resources of the developed 

countries to work in their own institutions on the problems of 
development. 

6. To help in moulding op~n~on in both the scientific community and the 
general population of developing countries against the diversion of scarce 
material resources to unproductive purposes, in particular, to armaments. 

7. To help in the application of new methods of assessment in appraising 
the social and economic benefits and costs of the use of different 
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technologies in the developing countries, and of the wide consequences 
of construction of large projects - for example, dams for electric 
power generation and water storage. 

8. To help develop standards for international scientific behaviour, in 
which equal co-operation and self-disciplined restraint would replace 
what has been described as "scientific colonialism". In this spirit, 
Pugwash could also study and make suggestions concerning fields of science 
and technology which should be fostered in the developing countries. 
Environmental sciences - meteorology, oceanography, geolggy, geophysics, 
geochemistry, hydrology, ecology, forestry and their associated 
technologies of weather forecasting, fisheries, natural resource develop­
ment, forest industries, and environmental protection - are example s of 
such development-related scientific areas. 

9. To organize "travelling symposia" on scientific and technical problems 
related to development which could give sti~ulus and support to 

scientific and technical communities in several countries. 

10. To promote the revision, among educational institutions, scientific 
societies and individual senior scientists, in both developed and 
deve loping countries, of currently accepted incentives and r ewards in 
favour of research and teaching in developing countries and on topics 
of importance for development. 

11. To evaluate the efforts of the United Nations and its family of 
ppecialized agencies and other multilateral institutions, r e lated t o 
the advancement of science, t echnol ogy and e conomy in deve l oping nations, 
and perhaps also in the wider area of assistance to science and 
technology. 

12. To help to develop better understanding be tween younger and older 
generations, in r e cognition that the concern of young people over 
existing conditions, and the ir search for better solutions to the 
problems of poverty and inequality on the national and internationa l 
scales, is also a concern of the scientific communities, aware of the 
need to direct the powers given to man by science and technology t owar ds 
benevolent objectives, particularly the satisfaction of human needs. 

13. To help study the possibility of suggesting that governments of 
deve l9ped countries allow university graduates t o curry out duties in 
deve loping countrie s in substitution for military service , as is 
practised by France . In conjunction with this, the panel should study 
how young men with little experience but much inter est in working in 
deve lopir.g countrie s might form a useful "International Science Corps" . 

5. Future Organization and Activitie s 

At the Ronneby, Nice , and Sochi Conf er ences , worki ng groups on sci ence 
and deve lopment expressed concern about the lack of continuity, of adequate 
pr eparation for discussions, and of f ollow-up action , in r e spect of Pugwash 's 
important and use ful r ecommendations. 
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The Group felt that the problems raised could best be 
tackled by the setting up of a Study Group on Science and Development 
within the Pugwash Movement. The task of the Study Group will include 
preparation of material for discussions at the Annual Conferences, 
organization of Symposia, and setting up of panels to consider specific 
problems in greater depth than is feasible in short conferences. 

The Group has compiled a list of topics to which the 
Study Group could turn its early attention. Among ones considered 
particularly urgent were : 

(a) A panel on ways of increasing the viability of natural 
product industries likely to be threatened by the 
development of synthetics. 

(b) A travelling symposium on the search for new and more 
suitable contraceptive procedures for specific deve loping 
countries. 

(c) Collaboration with the group engaged in preparing an 
appeal to scientists to organize an Association of 
"Scientists for Development" . The Group endorsed in 
principle the views expressed in the Draft of a Manifesto 
prepared by this group (attached). It felt, however, 
that references to a specific institution (!SF) and 
appeals for contributions to it should be omitted. 

The Group was informed of the plans of Working Group III 
(on International Co-operation) to establish an ad hoc Committee of 
Correspondence. In view of the common interest-of this Group with 
that of the Study Group on Science and Development, it was recommended 
that close co-operation be established, possibly in the form of some 
overlapping membership. 

The report of the Symposium on Protein Deficiency, organ­
ized by the FGR Pugwash Group*, was received with great interest. 
The Working Group urges the Continuing Committee to support rapid 
implementation of the recommendations of this Symposium. 

The Working Group avoided in its r eport duplication of 
recommendations made by ~Jerking Group III, whose scope overlapped in 
part with its own. However, Group rv wishes to emphasize the special 
appr9priateness of one recommendation made by Working Group III, 
namely that substantial co-ordination with the UN Stockholm Conference 
on the Human Environment is desirable since the subject is so closely 
interwoven with development. 

* Pugwash Newsletter, vol. 8 pp 3-17 (July 1970) 
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WORKING GROUP IV 

MANIFESTO Drafted by Buzzati Traverso 
and 
Abdus Salam 

APPENDIX 

We live in an age in which the development of countries 
human, social and economic - ~s closely correlated with their 
strength in science and technology. Indeed, the influence of 
science and technology on a country's development has become so 
great that the gap between the rich and the poor countries is 
actually increasing. 

This widening disparity betwee~ the wealthy and the 
impoverished nations has become a matter of the utmost concern, 
since in the long run, political stability, economic equilibrium 
and the fulfilment of human aspirations on a global scale cannot 
be achieved until this gap is substantially reduced. And it 
should be self-evident that science and its applications must become 
the chief instrument for achieving a balanced human and economic 
development of countries of the third world, through the 
realization of their human potentialities and increased productivity 
from their available resources. 

The dimensions of the problems at hand - 70% of the 
world's population live in the developing countries, while 86% of 
the world's intelligentsia and production are to be found in the 
industrialized countries - represent one of the major challenges 
of today. 

The concern and the contributions of the world scientific 
community to meet such a challenge have so far been sporadic and 
limited. At a time when the thinkers of the world are faced with 
the problems of the misuse of science and its products - which is 
bringing about a panic-stricken flight from reason - the world 
scientific community should stand united in reasserting its 
confidence in the scientific approach to solve the major problems 
confronting mankind and to concentrate our efforts to help the 
growth of the countries that have recently become independent. 

We summon you, individual scientists and scientific 
academies ~d societies, to join us in the establishment of the 
world-wide movement "Scientists for development" (or "Scientists 
for human development"), the purpose of which is the mobilization 
of the world's intellectual-scientific potential for meeting the 
challenge created by the present world situation. 

We think that, united, we could effectively lighten 
the task ahead of us in several ways: 
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by devoting an appreciable part of our thoughts and abilities 
to the study of the innumerable problems facing the 
developing countries - and subsequently proposing solutions 
to those problems; 

by making voluntary contributions to the fund "Scientists 
for development" to be transferred to the International 
Science Foundation, so that the scientific community may 
keep constant track of its operations and, at the same time, 
offer tangible evidence of its help to fellow research­
workers in the developing nations; 

by reasserting at the international and national levels the 
need for a scientific, i.e. rational and detached, approach 
in the attempt to solve not only strictly scientific problems 
but also those at stake - internationally and nationally -
in political, social and economic circles. 



20th PUGWASH CONFERENCE ON SCIENCE AND WORLD AFFAIRS 

Fontana, 9-15 Sept e:nb ·e r 1970 

LIST OF PARTICIPANrS 

Dr. Ulrich Albr echt, F . G. R. 
Pro fessor Hanrr es Alfve~ , Sweden 
Professor Dr. Georgi A. Arbato~, U.S . S . R. 
Aca~ eillicia< Lev . A. Artsimovitch, U.S.S .R. 

irMr . Raymo'1d Aubrac, F. A.O., Rom.-~ 

Acad eillician Angu e l T . Balevski, Bulgaria 
Mr. Etien 1e Ba~er , Fra':lce 
Professor S . Bhagavanta~, Iniia 

*Dr. Rol f G. Bjor ners t edt, U. N., New York 
Mr . Ande~ s Boserup, D e ~nark 

Dr. Petrus Boskma, Neth erlands 
Acad 2micia n Kiril Brata<ov, Bulga~ ia 
Professo c Harrison Brow,, U. S. A. 
Mr . Georg2 Bunn, U. S .A. 
Mr . Eedson L.M. Burns, Canada 
Profes sor Francesco Calogero, Italy 
Professor Frigyes Csaki, Hungary 
Mr . Antho'1y de Re.J ck, Engla-:1d 
~Dr . Rajanikant C. Desai, U.N . , New York 
Profess or Carl Djera3si, U.S.A. 
Professor Christian Dominice, Switzerlani 
Professor Paul Doty, U.S.A. 
Professor Asbjorn Eide , Norwaj 
Dr. Nabil Abd e l Ha~id Eissa, U. A. R. 
Professor Fathi Ahmed El Bedewi, U.A. R. 
Professor Vassili S . Emeljanov, U. S.S.R . 
Academician Wladimir Engelhardt, U.S.S . R. 
Mr. Bjorn Erik Eriksson, Sw ede~ 

Professor Anatoli N. Erma~ov, U. S. S.R . 
Dr. Olasupo Joh~ Fagbemi, Nig2ria _ 
Dr . Babacar Faye, Senegal 
Professor Bernar d T. Feld, U.S . A. 
Professor Tormod Forland, Norway 
Mr . Shalheve th Freier, Israel 
Professor Saul Friedla-:1der, Israel 
Professor Giova,~i Glarometti, Italy 
Professor H. Be ntley Gla>s, U.S . A. 
Professor Hellumt Glu~re~ht, F . G. R. 
Dr . Lu~~ila Gvishiani, U. S . S.R . 
Mr . Kenn eth R. Hansen, U. S. A. 
Mr. John ~ . Ho~es, Canada 
La~y Ja~kson (Barbara Ward), U. K. 

'Dr . Marti n M. Kapla-:1 , W. H.O. Gen eva 
Professor Ale xan~ e r Keynan, Isra~l 

Dr. George B. Kistiakm·l'.>ky, U.S.A . 
Mister T. Kolesnichenko, U. S . S . R. 
Professor Herbert Kroeger, G. D.R. 
Dr . Vitali Fe~orovitch Kuleshov, U.S.S .R. 

• Professor Zeonid Kutakov, U. N., New York 

* ObseriT'2r 

Dr. Bernard Lapo12he, France 
Pro fessor Rob e rt Lecler q, Be lgium 
Mr. Bohda< Lewanio~ski, Polan~ 
Pro fessor Patricia Joyce Liniop, U.K. 
Dr . Franklin A. Long, U. S. A. 
Professor Ol e Maaloe, Denmark 
Pro fesso r Mah~oud Moha:ned Mahfouz, U. A.R . 

*Professor Dr . Ignacy Mal ecki, U . N~ . S.C.O., 
Paris 

Dr . Herbert S. Muco ·.rich, Fra nce 
Professor Andrew Martin, En~la':ld 
Mr . L. Mates, YugDsla.ria 
Professo~ Matthew Meselso'1, U. S . A. 
Professor Jorma Kale rvo Miettlne~, Finla':ld 
Aca~2micia< Mikhail Thnitrievich 

Millionsh:hikov, U.S.S . R. 
Professor Stev2 n Muller, U. S. A. 

*Dipl. Ing . E. T.H . Jean A. Mussard, U. N., 
New York 

Aca~emician Guerorgui Nadjkov, Bulgaria 
*Mr . Robert Ralp~ Neild, S. I . P.R.I.,Stockholm 

Mr . Philip John Noel - Baker, U. K. 
*Mr. Theodor Neme •::, SLI.P . R. I., Stockho lm 

Professor Thomas R. Odhiambo , Nairobi, Kenya 
Mr . Ashok Parthaaarathi, Iniia 
Dr . Alessandro Pa~ colini , Italy 
Mr . V. Pavlich 2~'<o, U. N., Ne'.v York 
Pro fessor Sir Rudolph Peierls, U. K. 
Professor Dr . Corneliu Pe~escu , Romania 
Professor Fran:is Perrin, Fran:e 
Mr . Igor Pochitalin, U. S. S.R. 
Pr ofessor William R. Polk, U. S.A . 
Dr . Evgeni M. Primakov, U.S.S . R. 
Professor Eugene Rabinowitch, U. S.A . 
Dr . Victor Rabinowitch, U. S.A. 
Pro fessor George Wm. Rathj 2na, U. S . Ao 
Acad2mician Oleg Reutov, U. S.S.R. 
Pro fes sor Roger R. Revelle, U. S. A. 
Professor Joseph ~otblat, U. K. 
Dr . Ja:1'13Z Sa::h, Poland 
Dr . Mila:1 Sa~ovic, Yugoslavia 
Profess or Yoshikazu Saka~oto, Japan 
Profess or V. A. Sara~hai, India 
Professor Shoji Sawada, Japa-:1 
Pro fessor Marshall D. Shulman, U.S.A. 
Profess~r Th2odore W. Schultz, U.S.A. 
Academician Karol Siska, Cze~h~slova'<ia 
Dr . S . So~djatm~ko, Inion ~ 3ia 

Professor Michal Smialowski, Poland 
Aca~emician Ig0r Alexa~~rov ich 

So~olov , U. S.S . R. 



Academic ia1 I. Supek, Yug~slavla 
Mr. William Swartz, U.S.A . 
Academician Miklos Szabolcsi, Hu~gary 
Mr. W. Murray Todi, U.S . A. 
Professor Frank G. Torto, Ghana 
Professor Toshiyuki Toyoda, Japan 
Dr . Carlos M. Varaavsky, Argentina 
Mr. John Voss, U.S.A . 
Professor Steven W2in~erg, U. S.A. 
Dr . Robert R. Wilson, U.S.A . 
Dr. Adrian van der Woude, Neth2rlanis 
Professo~ Harry Wuensche, G. D. R. 
Academic ia~ Vlad imer Zoubek, Czech::>s lova'< i.a 



Queen Elizabeth on 
Fo1·t Lauderdale. F la. 

The once-proud Bntlsh 
liner Queen Elizabeth, be­
set by money problems, is 
up for auction. 

The elegant Queen. !13.673 
tons and once the world's 
largest passenger hner. has 
flopped as a tounsl atlrac­
Lion and is being auctioned 
here Wednesday and Thur~­
da). 

A group of businessmen in 
Tampa said it would submit 
a 4 •nilllon bid for the ship. 
Don Kelly. pre~ident of Car-

go Gasoline Company and a 
spokesman for the Tampa 
group, sa1d the men want to 
have the ship towed to Tam­
pa and turned into a hotel. 
convention center and tounst 
attraction. 

MUSEUM 
The Queen Elizabeth's old­

£>r sister, the Queen Mary. 1s 
becoming a sea museum and 
hotel convention center in 
Long Beach, Calif 

The Queen Eliza bel h 's 
p r o b 1 e m s started in 1968. 
with the 1031-foot ship's re-

tirement from 28 years of ac­
llve duty in the Atlantic. in­
cluding service as a World 
War II troop ship. 

A Philadelphia group of­
fered to buy the liner for use 
as a showpiece there, but the 
$7.75 million deal fell 
through. The Cunard inter­
ests then brought it into Port 
Everglades at Fort Lauder­
dale as a tounst attraction. 
with plans to develop it as a 
resort and convention center. 

When this failed to work. 
Cunard sold the ship for $8.6 

Her Uppers 
million to Utilities Leasing 
Corporation of Philadelphia 
and three of the pr oposed 
buyers, Stanton and Robert 
:\1iUer and Charles Williard. 
all from Philadelphia. 

TOUR S 
The group. calling itself 

Q u e e n Ltd.. look over in 
.July, 1969, aml has been con­
ducting guided tours of the 
vessel. 

Queen Ltd .. proposed a 
$13-million public stock sa le, 
but the Securities and Ex­
change Commission opposed 

t he plan and Queen Ltd. then 
I i l e d voluntary bankruptcy 
proceedings in Philadelphia. 

N. Phil McConaghay, vice 
chairman of the P ort Ever­
glades authorities port com­
mission. charged that sever­
al million dollars stillis owed 
on the vessel's purchase and 
146 Florida creditors are 
owed more than $1 million. 
More than 5600,000 is owed to 
the local, Slate and Federal 
governments in back taxes, 
he says. 

Associalt>cl Pre&~ 

Schools in Mobile 

CORE Gives Up 
On Integration 

Suspected 
Killer of 8 
Captured 

Creston, B.C. 

D ale M e r 1 e N e J s o n, 

~~" 1'rauciJJ• C!~r•niclr 3 
{·.f7.f;7 Mon., Sept. 7, 1970 

Van Sought 

In Desert 

Murders 
wanted in connection wit h Las Vegas 
the murder of s e v en Ca-
nadians, was capt u red Lawmen in 12 Western -
with out a struggle yester- States were on the alert· 
day about 100 yards from yesterday for a van that 
his cabin in this southern was sighted near a desert 
British Columbia town. gully where a couple was · 

1

1
shot to death and the bod~ 

Later, the body of an eighth ies stacked on top of each 
victim, Cathy Phipps, 8, was I other. 
found. Royal C a n ad ian 
Mounted Police sa id the girl An all points bulletin is~ 
had been stabbed to death. sued Saturday night for a 

Authorities said N e 1 s o n 
was armed with a r ifle when 
captured, but no shots were 

brown metalic van with no 
side windows and painted 
with flowers and snow flakes. 

fired. 
1 

The v 1 c t i m s tentatively 
1 ~ere identified as Robert 

Lemmon, 55. a San Diego VICTIMS 

The victims, including five I automobile .dealer, and ~s _­
children, all were members wife. Florence, 57. The Lem-
of two families. They had mons lived m Del Mar, Cal· 
been shot and mutilated. if.,and disappeared en route 

Nelson, 21, was char ged I to Wyoming on vacation. 

with one count of noncapital i The man and woman \\ere 
murder in the slaying of I shot to death with two sepa-

,\lobile , A la. black com m u 11 it Y with Shirley Wasyk, 30, one of the rate caliber weapons -a .32 
T he Congress of Racial' schools staffed by,?lacks ~ut seven victims. automatic and a .22 calibE.>r 

Equality, an established run by w h 1 t e s, he sard. u d di weapon. The bodies 'Yere 
"Th bl k h n er Cana ·an law, non- • 

force in black America's e ac s ave no access found Friday by a highway 
pursuit of equal opportuni- to the source of control." capital murder does not car- work crew. 
ty, has officially forsaken But, under the new pian, ry the death penalty. Capital . . 

ff . murder charges, carrying a Tl h d f b th t 
integration as an e ect1ve the Negroes of Mobile, with a d th alt n d 1 I 1e an s o o Vlc 1ms 
1echnique for achieving separate school district en· . ea pen . y, a~teh tihe 0

1
n Y were bound behind them. . 

. . 10 connechon w1 e s ay- u · --' p 
that goal. tlrely t heir own, would be . . . . 1 mt...,. ren 

The shift to racial separa- ~ able to control it, Solomon 1~~s of police 0~ Ja~ guards. 
tism was formally recorded believes. I We found hun m a prone 
hen~ th~s ~veeke~d at the or- Innes. a 35-year-old former · position beneath a tree," 
~amzation s natwnal conven- 1 chemical research engineer, RqMP .. corp. James B~rr vicinity and didn't hear or 
tlon. . 1 said the separatist plan prod- srud. .He seemed ql;ilte see anything, ' Bal'r said. 

ThE.> meeting attracted I uces true equality because it dazed, and put up no resist- About 20 newsmen and local 
nearly 600 Negro 1 e ad e r s provides for autonomy and ance. residents were in the area 
from all acro~s. the countt:Y· I independence within the CABIN I where Nelson was arrested. ,., 

The n~w postbon was artlc- black community and within . . "He dldn 't make any state· 
Lllated m an endorse~enl ?f the white community. Barr sa!~ Nelson appru·e~t- 1 ment after we got him,'' 
a public ~chool plan lor tillS '·People of a particular in- ly ~ad c~cled bac~ to his Barr said, "but he answered 
c1ty pr~mtsed ?n "des~gr~?a- terest or eUwic background c~bm dunn_g t~e mght and ·yes' to some of our ques-

1 

tJOn without 1~teg_rahon, a do things their own way, slit a plastic ';mdow to get tions." The corporal inclicat­
concept enthusiastiCally w~l- Innes said. '·That's the way food and water. ed some questions concerned 

l P I l't!lt>phuto 
corned by disgruntled white we do everything in our so- · ·we didn't have members the location and disposition 

I 
pru·ents of Mobile county. ciety." (RCMP) stationed at the of the young Phipps girl. 

A Minneapolis police man escorted Sophia Mae Mosby , 49, from her house, one of t he buildings damaged by 
the bomb blast on the sidewalk. 

This departure from the or- \ en• lork Time~ shack, but they were in the Associated Pres., 
t h o d o x credo o( the civil 
rights movement, in which 

I 
1 total integration in public ed-

p h ucation has been regarded as 
remature New State Chief Pant ers a critical requisite for the 

achievement of equal rights , 

Explosion How It Looks to Day for ~:: o~1~~es~~:~s~~~~~~~fs~~ 
ance now separating CORE 

~ Ki Is Bomber I Workshops ~~~s v~~~~tst~!h~A~1J~n~;d 
I A Labor ·Leade r other groups and individuals 

I for w h o m integration re-
Philadelphia t b. 

1 mains an importan o ]ec-Jlinnea polis 

Th~ bomb a man was I Union members must questwn the values of a cor·- ~he Bl_ack Panther~ and live. 
l'a.rrymg ? o \\" n a South not let their distaste for porate culture. t~ell' radiCal sympat,hlZ~~·s, Roy Innes. the nat l on a l 

1\Imneapolls street. expl<?d- the "terror and absolui.- ''Labor must lead America I assembled ~ere to I ew~ Jte ~~~etct~~e~~~;~~EP~~fi~fi;~\~~ II 

<'d yestel'day, blowmg him 1·sm'' of leftist radical!' dis- b k t . 1 d d _ t. h e Amencan Const1tu-
b. . d d . a t . . . ac o socia or er an so i.JOn settled down yester- ments here d u ring the 

to 1ts an om>:> ex enstve trat:t them from the1r own cia I democracy Labor must ' h k f d b · tht·ee-day cot1vent1·on. 
ct • t four blocks po- · . . · I day to t e tas o e atmg 
amag~ 0 ' t:oncern about social de- remmd Washmgton that the h h ·. b. 'ld Jnne~:. predicted '·an all-out 

lire sa1d I t h C l'f · f . . ow t en tave new wor 
· mocracy, e a 1 orma 

1 

bounty o the nchest nation should look war with the NAACP" as 
"• row w~ need to kno~v Labor ~ed~rati?n's new of ~tstory musl be the pos- Eru·nest ~un men and well as with th~ •·activist- 1 

where he c~me from. where leader said m h1s Labor sesswn of the people and not Y ~ " ·k bureaucrats" of the United I 
he was gomg and who he . 1 women collected m 15 wor -
was." said D~puty Chief of Day message. . 'I SI~ply the preserve and shops" or semina_rs through- States Department of Health. 

· J R · k '' !\!though labor IS no long- property of the conglomer- out the city to discuss such Education and Welfare and 
Detectives oe usm 0 · · ates " Henru·ng sa1·d ' d l' d'h d f ·1 

'I'he bomb went off at 3:11 er acknowledged as tbe prin- · · qttestions as " self determina- the ' ol me, 1e- ar . aJ-

a.m. on the sidewalk in front cipal . agent o~ c h ~ n _g e in 1 DEt:ENT tion for national min?riti~s-:: ure-prone. civil rights aris-· 
of a row of deteriorating Amencan so~1ety. rt ts t_he .. "sexual self-delermmabon tocracy." 

1 wo-stor frame houses front- one progress1ve force w1th I Labor teachmgs ~ust be and "revolutionary ar tists." CORE announced plans to 
. f Y th t leads 1·nto capacity to build a new and l.10nored 1f the natwn rs to en- As a result of this activity, I part1c1pate in 111 igation of 
mg a reeway a · 1·b 1 · ·t· ·f th M b"l · · h t l d th h 't f downtown Min- nobler nation," John F. Hen- 1 JOY_ I ~ra pnon 1es. 1 e sponsored by the Panthers o 1 f' s e 1 g -y e_ a r -o 

e ~ai 0 
• mng said. j nabon 1s to know full employ- and sty 1 e d "Revolutionary school desegregation case. 

ne,apo ~s. . . . , , ment, racial amity, academ- People's Constitutional Con- which the U.S. Supreme 
rheie was extensive struc- Hennmg. 54. IS a formei I ic freedom. adequate hous- vention." Ptriladelphia is en- Court has agreed to hear 

t:n·al dam age to three state an.d . federal labor rei a- 10 decent health and the so- t th 
homes. at .least two ca_rs twns official and ambassador cr· gal' servl·ces of a conteJn o- joying one of its quietest nex mon . ,., 

d 1 h d d P weekends in years. In the If su~h l_Jarticipa~on does 

1 

,. . \'• • 
wer£> emo IS ~ an wm- to Kew Zealand. 1 rary s'tate. Black Belt 22nd precinct in occur, 1t Wlll most likely be ,.~ . 
dows were blown out as far He \"as a I·nted secre- " . . . th f f "f . d f / 
away as across the freeway., • ppo There rema. ms the matter North Philadelphia, site of m £> orm o a nen o ·/ 
There \\ere no reports of se- tary-treasu_rer of the labor of tactics.'' Henning said. the two principal convention the court" brief that chal- • '···~...... ·/ ,.,. 
. . . · t ·d t fed era t 1 on last sprmg- "Labor opposition to terror centers, only one. arrest. w. as lenges th_ e efficacy.· of a d_e· :;-:~............. / 

nous mJlll'tes o rest en s. k. h' · 1 1 d b 1 • - ,..._ 
Th l · . th rna mg un nomma ea er and absolutism of the left madE.> Saturlay mght. Police segregatiOn plan [o_ r mo 1 e ..... ........_ / 

e ex p o s 1 on was e f C l"f · , 1 3 -11· r ........_ 
. h h . th T · c ·t· o a I orma s · mt wn un- must never be taken for a1J- said it was the quietest Sat- ! based on the premise o ''ra- '7'-

etg t m e Will 1 1es . Th · t · 
. f. k d th Jon members· e appom - pro val of a materialistic urday there in their memory. cial balance." // • 

area m tve wee s an e r· d t th J • w 
f . t t d th ment was con trme a e grasping system " The Panthers are exercis- Such a plan has been ap- -....... • j 

1 r s o cause a ea . · · f . h . ..... 
11 dr d f t h t have federation s con er ence ere Hennmg added that "labor ing a very close control over proved by the United States ''"". "'· ; 
b~:n ~h~c~ed 0~; ~insce an last week., , m~st never ?e the apologis~ their followers with ''security Court of A p pea 1 s for the / """· • . / 
August 1 blast rocked a used Henmng s Labor Day mes- j fo1 the r~actwn~ry powers of guards" watching everyone Fifth Circuit and is to be im-

1 f •ng 
car sales building. I sage asserts. labor must keep our ~ational life. We are wh? comes in and ~ut. The plemented her_e this week ?Y wa er-savl I 

u,itt!!l PrPM tts eye on the pro b 1 ems committed to the enabling pol1ce. st1ll mourn 1 n g the the schools m th.e Mob1~e 1 

which underly the current so- and not the exploitation of death of one of their mem- county system, the largest m 
cial c r i s 1 s in the United man " bers and the wounding of six Alabama • wh· I I 

I States. SUPPOHT others in three incidents ~he But. instead of. elabor ate money-sav1ng 1r poo 
"It 1s not by accident that prevwus weekend, are actmg and mtncate zonmg charts 

1 

Design Contest 
Belgr ade 

An international contest for 
the design of a building to 
house the new Belgrade op­
era and t h e a t e r was an­
nounced yesterday. 

the Nixon Administration has ThE.> federation's delegates with a maximum of profes- designed to create a racial h h I _d I 
separated the minorities and last week voiced sktpport of a sional restraint and a mini- r atio in the individual schools mate es water to was oa 
the young and the liberals number of social. environ- mum of irritating visability. comparable to the over-all • 
from national government." mental and economic propos- r;,,,,.p,,, ..,,,Tl';, . ., ratio of Mobile ( 60 per cent 
he said. "Thereis noplacein als. They include: white, 40 per cent black). 
the Waslhinglon of Mr. Nixon • A ban on the use oi hard CORE is proposing two sepa-
for Americans who dare to I pesticides. TWO Bodies I rate clislricts. One would be 4&StJrialt>tll'rr.<. predominantly Negro. the 

• "Carelul consideratiOn" Recovered other predominantly white, 
of supersonic transport de- with mutual transfer privi-

Inflation, Not War, Is 
'Gut Issue,' Meany Says 

"elopmenl until studies prove F h B ·d leges. 
conclusively it will not irrev- rom t e rl ge I The two districts would be 
ocably pollute the upper lev- , . T b d. established along natm·al, ex-
els of the atmosphere· rwo unldentJ Jed ? Jesd- isting black-white neighbor-

one that of a man believe to hood lines and would in the 
• Reassessment of ecolog1- j have jum~d from the Gold- woods of Innes, "p~·eserve 

W h' t blue-collar workers is gomg I tal damage threatened by en Gate Bndge- were foun d I the neighborhood school con-
a. mg on d n , he said. "This. 1 the State water plan 111 the Ba~ yeste:day. . cept." 
( . . M , ·ct t t o_w · . AuthontJes satd a parlla l- y· ·t s 1 d . 
.c'm ge • eany, pt esi en thmk w1JJ be the gut 1ssue. 1 • Strong government at- 1 b d d 1c or o om on. an asso- 1 

of the AFL-CIO, said yes- " l t's. always been the re.al twn to protect consumers m lyb·clot 13e00d o dy waa; tspofttel Clate director of CORE. satd 
r1 h bel" · n· t" · a out yar s wes o t 1e "M b"l · 11 t 

ter ay e llebve\md~l~okn issue the issue that hits I both retail and loan h:ansac- bt'Jdge after an unidientified 011 etls an. excehen ex-
- and no1 a OJ s IS l e the pocketbook" lwns and agamst pnvately II t d . g amp e o an area w ere you 
fril' anti- wat• demonstra- On a d1Uer~nt TV pro- owned utility companies. ~a er tf·~por eth seemt ~dmaJtl llave a s i z a b 1 e. compact 
t" . ·u b th prime Jump tom e eas s1 e a 
.1ons - WI . e e . gram, Secretary of Labor • Increased federal ald for I midspan. 
I"s_ue for· umon. workers m James D. Hodgson agreed d r A second male body was 
th1s fall's elections. that the economy will play a e uca wn. I recovered fully clothed near 

In a televiswn mterview, r ole in the comi~g election s • Eliminat:on ot the [eder- the Ferry building last eve- ~ 
!1c also predicted more but disagreed with Meany's al capital gams and mmeral ning. 
~trikes and accused the Nix- assessment on the cause of depletion allowance tax loop-

Administration of causing labor's problems. holes. M f S h 1 
.nuch of labor's problems Hodgson defended the poll- oney or C 00 S 
through ill-advised economic ties of the Admm1stralion • Repeal of the so-called J erusalem 

right-to-work section 1 14b l of 
programs. and predicted the nation IS the Taft Hartley Act. The Israeli military gov-

" We've got the cost of Jiv- only a few months away ernment announced yesler-
ng going up .•. and at the from a · s i z a b I e improve- • A national health 1nsur- day it had allocated $715,000 I 

J>amc lime. the real spend- nrent in the unemployment ance prog1·am covering all for construction and expan-
the eanung power of the rate." f xorifltt·d Pr,~s Amencans. sion of schools. f.<wl'iMN/ Prn,. 
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OoJiy & Sundoy . . $4.25 
Daily only $ 3.2S 
Sundoy only S 1.7 S 

"' 1 

2 tpeecf, 3 cycle washer 

with special 
Permanent Press Core 21995 

pay a li-ttle 
each month 

Avocado or Gold color $5 more 

NEW load-size water level control matches amount of water to 
a large or small load automatically, and even in- Permanent 
Press cycle. That's how this new Whirlpool builds in money­
saving features for you! Two washing speeds and 3 cycles wash 
clothes to get them cleaner and protects all fabrics. All at your 
finger-touch. That's how Whirlpool builds in more convenience 
for you! Permanent. P ress fabrics get special cool-down care 
that practically eliminates ironing. Magic-Mix filter traps and 
holds lint. Keep your clothes cl~an, and new looking with this 
new Whirlpool; 29', wide, 36" high, 2512'' deep, in gleaming 
white for only 219.95. Get yours now! 

Add matching tlec:tric: dryer $148 Gas dryer $171 

SHOP TUESDAY NIGHT AT BOTH REDLICKS 
(and l<' rida!JIIight} 

PhoaP K2 I• 181l0 ~ . . .. 
:141-:1881'1 Pr•l•. 

Open Tues. 9:45 am to 9 pm 

Other days 9:45 am to 6 
Park Frf!e in 011r Lorge LiglatPd l , fltl< 

17th and Mission, S.F. • El Camino, So. of 28th, Hillsdale-San Mateo REDLICK$ 

I 
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Public Fears, Political Pressure 

Birth Control Impa-sse 

I' 2 Raging 
Brush 
Fires 

·r Serendipity for 
Redevelop Chief 

1 San Bcrna•·dino 
By Dal'irl Perlmall aualm the major risks ofthe 'fw? major brush fi1·es I 
c i erot•e CorrPSIIOIIdent cigarettes they smoke. the covet:mg 1000 ac:res were 

alcohol they drink, and the burnm~ o.~t of control .yes-
The quest for new meth- Th H• T II t ct ·· th c 1 f 

desperate!~· slow affair, its URGENT "nowhere in sight." 

By Bill W ork11 wn 

M. Justin He rma n, 
doughty dil'eclor of the 
San Francisco Redevelop­
ment Agency, found it ha1·d 
to contain his excitement. 

-Ods of birth control is a e •g o deadly cars they drive.) I n~~ ~\~~t~l~ ~ooun te~'7 n ~ ~~1'~ 

progre s delayed by obsta- Of ACCI•denfS To shorten the unaccepta- A 700-acrc brush fire was 
cles born out of public ble lime span of 15 or 20 burning in the mountains two ·•r consider this the single 
fears, political pressures, Chicago .1 lh f tl ·t f s most im11ortant event on our 
fin 

. 
1 

h , years from birth control lab- 1 m1 es n~r o 1e Cl yo an agenda for 1970 ... said ll~r-
ancta s ortar;es 'ln' 

4

·., Accidents are the leading cause of death for oratory to birth control pill . Bernardino and a 300-acre . . 
scientific obstinacv of the persons between the ages of 1 and 37 in the Unit- Djerassi offers a set of ur- 1 fire was out of control at the ~nan .. 1 ~1 a. vol.ce aln~ost ple,a~-
problem it elf. . ed States and the fourth Jealliog cause of death gent recommendations. west end ofRiversidecounty.,ll1g r.01 .h~s listener to grasp 

Because of these barriers, for all U.S. age groups, the National Safety Coun- south of Lake Elsinore and the sJgmfJcance of what had 
any major new birth control cil said yesterday. '~he tortuous process of ~e- extending into the Cleveland taken place only moments 
achievements will a 1m o s t ~Urll1g F?od & Drug Admm- National Forest. I before m Federal d i s l ric t 

feet. that because of San 
Francisco's relatively small 
geographic size and its "ex­
cellent" pub 1 i c traJ1Sporla­
tion system. the agency's 
all-over-the-city plan met lhe 
law's requirements. 

ACTION 

Judge Weigel. who on the 
strength of his Lough stance 
in the Yerba Buena suit is 
rapidly gaining a national re­
putation as a social action 
J Ltrist. isn 'l likely to view lhe 
llUD recertification in the Accidents in 1969 caused U5,000 deaths and 1 s l r a L1 on approval of new cour·t he e certainlv be years if not dec- . . The Elsinore fire broke out r · 

J 10.8 million disabling injuries in this conntrv. , the drugs DJerass1 feels could same way as does Jus tin ades in coming, an eminent ; . ' shortly alter noon and was A 1 1 d · Herman. chemist predicts. _cou
1
n
9
c
7
i
0
l .• ~aid in its annual book •·Accident Facts be ~rea.tly sl:?rlened- .an~ being battled by 425 men , gency awyers 1a Just 

And if the achievements ob.st.1 u~Uve ~1ypercautJOn seven air tankers. nine bull- t:;:di ~ j~~~;~~~ ~o~· ~~~f·~i~~~~ Weigel already has adopt-
come al all. he fears . they Of the 1969 death toll, motor vehicle acci- mm.I_mJze? .- lf drugs coul~ dozers. 24 fire trucks and a stalled the $385 mlllion Yerba M. JUSTIN HERMAN eel a special mediator's re-
may not arrive before the dents killed 56.400 pcr!>ons, 14,200 died as a rcsniL be c?ndJtJOnally approved helicopter. B C A key docume nt port ol former governor Ed-

. world succumbs to a full- ol accidents at \\Ork. 27,000 were killed in home following me t. J c u lou sand T'irefighlers said it had uena enter renewal proj· I mund G. Brown calling for 
. I t I th t l' d. "l t . 1 . closely-supervised ear I Y . , . eel on . Ju.dge Stanley A. \Vei- l the l!'ed al d ·t blown crisis of famine and accuen san{ e res cte lll aecuen s mvo nng tests. I but~ed neaii~. to the to. p ?f gel's msislence that insuffi- er an Cl y agen-

war, born out of inexorable \\ ater, air and railroad mislraps, firearms, fires . . . Els~n?re P~ak m :;tP.ep. 1 o.cky I cienl relocation housing is • Projections of existing cies to agree to build 2000 un-
populalion pressures. and other accidents Ju public places. Federal m o !1 ~to 1 s could Len am, w1th no mhabJted available for residents to be and planned housing units to ils of low-income housing in 

MAJOR The council figures showed 475,000 persous in th~~ help admimste!· further areas threaten~ d. displaced by the pro· eel. be built within the present the six-block project area be-
The search for more wide- Ute United States wet·e killed in motor vellicle chmcal tests on a w1de scale. The other f1re broke out J 19-month renewal timetable ff!~:;he injunction would be 

Jy useful birth control tech- accidents during the decade of the 60s when while the drug was being 1 shorlly before 9 a.m. in tin· 1 KEY for relocation indicate there 
niques could in fact yield re- 280,000 died in accidents at home, 140.000 deaths marketed. And drug compa- der-dry brush in the San Ber- 1t wasn't the simple act of would be enough housing not Throughout the 10-m on t h 
suits more swiftly. but only if occurred f.rom accidents at work l\nd 190,000 per- ny Profits could be ear- nardino mountains. forcing filing court papers, however. only for those displaced by old court hassel. the federal 
the major industrial coun- sons \\ere killed in accidents in public places. ma~:ked by g. over~ment rule I evacuation of about 200 per- ~ l~at had He.nnan riding on J the Yerba Buena Center pro.i· judge. has consistently up~eld 
tries - most notably the The total: 1.05 million. L uit<'<l Prr.~.~ to flnance tlus testing. sons from the Upper Water- h1gh emotIon a 1 plane last eel, but also by Western Ad· I the position of the Neighbor-
United States - undertake a JIARM I man .can~on area. . Wednesday, but a key feder- , dition redevelopment. hood Legal Assistance Faun-
research revolution on the Ca!Uorma 18. the highway al document among them. . . dation - representing South 
way, the chemist believes. . The FDA, D j era 55 i be- between here and Crestline. The document represented • The H~usJng ~u~honly of Market tenants _ that the 

That revolution. he feels. lie\'e.s, shou ld. play a strong was closed. The fire was 21h the United Slates Depart- has . given .flrsl pr~onty lor agency's plan is inadequate. 
J·equt'res v 1. t a I government t b d D · · ·11 f th t ld I role 111 protectmg consumers miles from the m ountain vil- ment of Housing and Urba11 public housmg for smgle per-concep a sur . J e r a s s I p1 or women a wou . h . . · y ·b B · t CONTEMP decisions designed to encour- contends. prevent fertilization or- if ~gamst arm and fraud, but lage, a fire spokesman said . Development's unconditional son.s co er a u~na .~roJec 1 'f 
age research by changing For example, any such fertilization had already oc- lt sho~Ild ne~er be asked to Using 57 trucks , two bulldoz- aPProval of the develop- resJde~ts. By Febi uat) · 1972· I And he's also hinted from 

patent policies, offering finan- substance would have to be I curred-induce a safe and make Im~ossi?le guarantees ers, six air~rafl and two heh-~ men~ Agenc y 's relocation som~ 2~00 0
,
1 these low-rent the bench that he may find 

cial incentives, and above all active in both males and prompt abortion. that a di ug 1~ both ~holly copters a~amst. tl~e flames. housmg plan for residents of Ulllt~1 . ~~e e .x P ~ c ~ e ct. to be agency officials in contempt 
revising the often-illogical females; it would have to be Research toward this kind effective and wholly safe. Two mmo~ I~Junes were the .south of Market renewal avai a e aJ oun t e Clty. of court for violations of his 
regulations that now circum- uniquely s e 1 e c t i v e for hu· of drug would be prodigious , With research costs rising reported to fn·eftghters . I pro]ect. Fven if all 1325 single per- order prohibiting involuntary 
scribe every stage in animal mans, and thus could never Djerassi notes. Given today's astronomically. Djerassi con- Uu itrd PrP.« 1t t'L t d . f sons now waiting relocation relocation of project resi-
and human tests of new con- be tested first in anim~ls; it testing requirements and the lends, gove.rn.men.l help \~ill I · I certifi~~~~i~~ ~ · ~J£ e~t..':e~ were to lake advantage of dents. 
u·aceptive drugs. would have to be chemically cost of the chemical quest, it be needed If drug compames t .. , R G ·g ~ e~~~ their priority status. HUD However. agency officials 

Proponent of these mea- stable in water pipes, in would take at least $18 mil- are to continue looking for I a;·' · e~1 
e omney 0 

. c noted. there would still be a are 0 b vi 0 us 1 y hoping that 
sures is Dr. Carl Djerassi, changing light, in heat or lion to develop that one drug new birth control chemicals. Mo tch-Maki ng ~.,.en~{ tf~ ~n S- aFnd m~m· surplus of such units. .other factors, more political 
pro f e s s o r of chemistry at cold l · ht 11 b " . ame a an rancisco . · . - and the cos mig we e l he help m1ght take the I . has more than enough hous- • A .one-day survey last than legal in impli~atio~, will 
Stanford University and one . Smce ~alf the world maws double that, Djerassi calcu- form of longer-lasting pat- flops In Hungary ing available for displaced May of 69 acceptable low- , count. for s~meth~g ln the 
of the pioneers in the hor- It.s water f:om wells no ~en- lates. ents on successful drugs, or Yerba Buena residents and rent downtown hotels found courts consideratwn of the 
mone research that led to to- hal aulhmlty could possibly l\lALE partial government financing Budapest . ' . at rents they can reasonably 417 permanent or monthly b~d to have the injunction 
day's birth control pills. contr~l .them ~1. . Another approach to better 

1 

of clinical research, or feder- Commumst H.ugary s flrst afford. accommodations vacant on dissolved. 
BIGGEST . Nor 1.~ there any lunt. on birth control might be a male al underwriting of long-term mamage-matchmg. agent' i that date. 

A member of the National any ho~~on that a chemical anti-fertility chemic a l - toxicity studies. chalked LLP only five mar· 'AFE One developer of the pro-
Academy of Sciences, Djer- to st~nhze populatwns or a I better. that is. if men could 1 riages in its hrst 12 mot:th:.;. .Judge Weigel has previous· BITTER posed c 0 n vent i 0 n-
assi also has long experience ~~J~ml~al to reverse such ste- be induced to be reliable. But f CREATE Its directors blamed tl1f· ~~.rejected similar H UD c~r- The hotel-office-sports arena 
in the pharmaceutical indus- IIllty IS anywhere at hand, t h. h d g D. . The government help could j low success rate veste• d:~y lJfications on grounds of 111· ' . '. d H~rtDI lsi u rRv ~' Y aliso complex already has pulled 
t H . d' t f S Djerassi insists. ' o ~c Jet.ve stuc a rldu . tJell- ~ be repayed throue:h royalty OJI the f·lcl tl1at lin. 1\'"'d "n'd adeqLiate data to assure th"f agi ee ;vi ,1 , 1e eueve .op- out. and another has halted ry. e JS a Irec or 0 yn- assr es 1ma es. wou cos a ~ · < ' " "' ment \vency s long standmo 1 't t 1 1 .lex Corporation, one of lhe GRAVE . least $6 mr'lli'on 1·n 

1
.eseai·ch pa. yments by compames that marnaaeable 11 <)lflCn in l),,. federal law was being lol- ' ~ . . · '~ :Jrc 11 ec ura P ans. 

t I 1 dr ~ . . . argument m the bitter legal 'fh b 'ld' tr d · biggest firms in the world of George Orwell, accordmg d t t' 1 $l2 crea e success u ugs, citv outnumber men in tha( lowed m prov1dmg 1.·ene1\·al- ell. s Put e ovei· the \'ei·ba e lll mg a es umons 
1'h p·u d · ·d t f t D · · " t · an es mg - penaps DJ. erassi savs · ,· • r~' ~· t a 1· t 1· 11 g to g1·umble e 1 . an Is pres1 en o o JerassJ, can res easy m million - · <.:ate gory by -Ito 1. uprooted persons w1th .... de- Buena project that suitable · - ., 
Syntex Research in Palo his grave, because birth con- Djera.ssi': uniQue and SYS· At the moment the outlook cent. safe and .samtary re- 1 relocation housino anuwhere about the possible loss of 
Alto. trol by governmentally im- ts dim enough. D J. eras s 1 pla eJ' 1 1 " "' J thou sa n d s of construction tematic analysis of the prob- More Cholera c '1en 1011sm, in the city should be accepta-Djerassi has just published posed methods ... is totally lems shows that the time says: new birth con t r o 1 1 jobs if the project goes down 
what is probably the first unfeasible by 1984." methods are unlikely before Jet'Ltsate111 The latest HUD approval, be lo displaced project rcsi- the drain. scale from the start of re- h dents major logistical study of the Can any voluntary methods seru·ch to final approval for lhe 1980s at the earliest, and Thirteen cases of cholera owever . wa? touted. as the · And recent fires. one of 
problems inherent in improv- for chemical birth-control - marketing of such dJ·ugs is only then if major innova- were reported in the Jerusa- 1 mos~ exl~austlve. detmled an- Federal renewal law re- wh1ch claimed one life. in va-
ing man's r e 1 a ti v e 1 y new safer, cheaper and simpler also appalling. tions are permitted in re- I em area over the 11 eekend. aiY IS 01 the Sa~ Francisco quires that persons dislodged cant Yerba Buena project 
chemical ~pproaches to bir~h tha~ today ·s - be made A major new female agent. search and testing. l)!'inging the total number in ' r~lo.catwn h 0 us 1 n g market by rene\\'al bulldozers musl buildings barred from demo­
control. His study appea.rs 111 1 avatlable before? the dooms- such as a "once-a-month" \Vi t bout those changes, lsrael and the occupied terri- C\ er conducted by lhe feder· not be rehousecl at an incon- 1Jition by the cour t injunction. 
the current 1ssue of the JOur- day year of 1984. Most p~·ob· pill, would take more than 17 Djerassi says. " birth control tories to 59. the Health Minis· al agency 111 connect!on with venicnt distance from their have point c d up hazards 
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20.00 OFF 
MACY*S OWN 
SLEEP SETS 

Extra firm for a good night's sleep every night! 

twin or full set, regularly 99.90 set 

Built to Macy's high standards and specifications for restful sleep n ightly 
and years of lasting wear. Each mattress is hand assembled with 510-coil 
construction (to full size) for superior comfort crafting. Special insulator pad 
for added firmness and pre-hui It borders to prevent mattres, sag. Properly 
balanced boxspring in matching cover. Extra long and over !;ize sets on sale : 

Your choic:e of either twin or f ull extro-long sets, regu-
larly 119.90 ....... . ............... . ........ . 

60x80" queen size set in two pieces, regularly 149.50. 
You save 20.00 ............... .. ............. . 

72x84" king size set in three pieces, regularly 199.50. 
You save 20.00 ... .•• , •••..•. ................. 

99.50 
129.50 
179.50 

6fUE§DAY NIGJIT ALL 12 GMACY*S ARE OPEN GLATE! 
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I 



1}o1. d/-n9£~1. fJLnu1. 
202 WEST FIRST STREET 

LOS ANGELES 53, CALIFORNIA 

Dear Trudya 

Dr . Gertrude Weiss Szilard 1 Sept, 1970 

I hope that the conference thus far is proving to be fruitful . The reason for 
the note is that since we spoke , a good friend from Israel has arrived and 
wants to see us for dinner on Saturday evening . So , we shall not be going to 
the Hollywood Bowl . I , indeed, am sorry , but we also looked forward to going , 

The invitation to spend Saturday evening at our house , still stands , We shall 
not be home , away at the dinner meeting . If you still want me to pick you up 
at the airport and bring you to the house , or other place , let me know . 

If you decide not to come here , then I certainly shall be calling you when I 
come down to La Jolla in the near future . So , if you stil l would like to spend 
Sat . ni te at our home , you are welcome, and we hope to hear from you, If you 
decide otherwise , you need not call us . Stay weel and have a good meeting . 

W~s, 

Irving S. r-sdorf 
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E. RABI~OWITCH 

SPEECH FOR LAKE GENEVA CO~FEREXCE 

(1) 

Pugwash is thirteen . years old. Since Powell's death, there are only 
' 

two people left -- our Gene~al Secretary and myself -- who have stayed with 

rhe moveruent uninterruptedly throughout its history. 
\ . 

/ 

Bertrand Russell, the prime inspirer of Pugwash, is dead,so is Leo 

Szilard, its pioneer gadfly, and Alexander Topchicv, the first Russia!'! to 

bring it his wholehearted support. Gone are our frier.ds Enzio Boeri of Ferrara 

and Norton Grodzins of Chicago, Leopold Infeld of ~{arsaw and Victor Kargin of 

Noscow., Hax Born and Gerd Burckhardt. We remember them ~11 with affection. 

A new generation has arisen; it must take over Pugwash. They will do 

so only if the movement seems to them worth their effort. Is it? 

When the participants of the first Pugwash conference came together in 

a remote corner of Nova Scotia in July 1957, they were pioneers the first 

to bridge the gulf between the intellectual communities of Eastern Europe, 

de~icated to a disciplined and centrally planned way of life, and those of 

the Western societies, dedicated to individual freedom in political and economic 

life.' 

At Pugwash, scientists from botn halves of tne divided European world 

found much that united ther.1. It was not only preoccupation \vith the facts 

and laws of nature -- these ties had never been fully severed, and were elo-

quently reaffirmed two years earlier, at the first "Atoms for Peace" 

Congress in Geneva. Their cor;J..lnon concern \vas, above all, -v1ith the dangers 

and pror.1ises of the onrushing scientific revolution, with challenges this 

revolution presented to all peoples: the threat of a breakdown of civiliza-

tion, perhaps even extermination of mankind in a full-scale nuclear war; and 

the pror.1ise of an unprecedented increase in production, offering, for the 
~ 

first tine, reasonable hope for economically satisfactory life to all. 
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Thirteen years later, Pugwash survives on this early established com­

munity of concerns. But in the meantime, the world has changed. The two 

alienated halves of industrial civilization, the "East" and the "West," have 

advanced, . however grudgingly, towards mutual accommodation. The communication 

channel opened by the early Pugwash conferences, is not as unique now as it 

had been then. Many others are available, including a direct line from the 

\Vhite House to the Kremlin. On both sides of the dividing line that runs from 

the Arctic ·to the Adriatic, nations have accepted the fact of a nuclear dead­

lock. Even Germany is moving towards acquiescence to this division, although 

the dividing line runs across ·its ethnic body. Leaders of East and West now 

understand that any attempt to break the deadlock by military force will engulf 

all of them, and all their peoples . 

TI1e danger that led to the convocation of the first Pugwash conference, 

was the danger of nations stumbling into a nuclear war because of inadequate 

understanding of its consequences and unthinking extension of traditional con­

cepts of weapons superiority and military victory into the nuclear age. This 

danger has abated, even if it is by no means permanently eliminated. 

Among nuclear nations, only China still professes to believe that another 

major war is inevitable, that it will lead to world-wide triumph of communism 

in its Chinese interpretation; and that in the wake of this victory, mankind 

will enter an era of unprecedented progress, 'ihether the Chinese leaders 

really believe in this wishful dream, or merely find it profitable to pretend 

that they do so, we don't know. 

One important task Pugwash can hope and strive toachieve, is pioneering 

in the resumption of communications with scientists from mainland China (who 

have ,.,ithdrawn from Pugwash Conferences in 1960). Hhen the Chinese leadership 

will permit its scientists to return to Pu!;'"ash, this will mean that the facts 
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of the nuclear deadlock, and the futility of hopes to resolve it by force, 

are being realized there, too. 

But even if the Chinese join the rest of the world in understanding 

that major war has ceased to be a rational means for attaining political aims, 

this will not be enough. So~ething more than universal paralysis of fear is 

needed to make mankind truly viable in the age of the scientific revolution. 

Passive, grudging "coexistence," in continued mutual isolation, can be 

only a first step away from the old pattern of international behaviour, made 

obsolete by science and technology. A valid, constructive alternative to 

power politics must be evolved. This alternative cannot lie in mere "coexis­

tence," but only in active collaboration of all nations, in cooperative 

utilization of the vast powers given to mankind by science for the ·common 

benefit of all. 

( 2 ) 

One can argue that continuation of the Pug>vash enterprise is justified 

even if its participants do no nore than stay a few steps ahead of their 

societies in exploring the immediate possibilities and long-range problems of 

arms control and disarmament; if, coming home from their conferences, they 

urge their governments to follow policies stretching out and broadening the 

precarious armistice now prevailing between the two camps -- even while these 

camps remain committed to the pursuit of conflicting pm-1er interests and 

spread of mutually inimical ideologies. In fact, this is a worthwhile task. 

Even a most tenuous armistice is better than open war -- particularly when 

war means wholesale destruction! As the Russian proverb says -- 11A bad peace 

is better than a good quarrel." 
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But this aim will hardly kindle the imagination of the youngest genera­

tions, whether in the West or in the East . Ynese generations look for creative 

action on behalf of a positive ideal, not for · patient balancing on the edge of 

a precipice. 

It seems to me that Pugwash should aim at something more imaginative 

than mere day-by-day maintenance of a tenuous armistice. Scientists must be 

aware, more deeply end more clearly than their societies at large, of the 

radical change the scientific revolution has brought into human affairs. They 

know that a new chapter of history must be opened if history is not to end . 

. Pugwash must work not for armistice, but for peace. 

The scientific n;volution, while providing organized societies with 

unbelievably powerful tools of mutual destruction, also endows them with unpre­

cedented capacity for creation of new wealth. ·ro make full use of these powers , 

nations must make a choice -- giving priority to common constructive purposes 

over continued pursuit of divisive, self-centered interests. They are as yet 

far from making this choice -- even if facts of human existence in the age of 

science urge it on them. I 

Not so long ago, realistic politicians could argue that strong military 

shield was a necessary price to pay for heal thy ecouor.1ic progress. The economic 

growth of Bismarck 's Germany after the Franco-Prussian lvar was a good example . 

But since then, the cost of military preparedness has gone up by many orders 

of magnitude, while the possibility of shielding a nation from destruction 

in case of \-Jar has gone down and dO\-Jn, unt il the very word "security" has 

become a mockery . 

The rise of the two losers in the Second World lvar, Germany and Japan, 

has shown that prosperity does not require domination over extensive terri­

tories or possession of natural resources, and military power to secure it, 

but intelligent application of science and technology. 
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These realities of the international situation are making continuation 

of traditional power policies between nations not only intolerably expensive 

and incredibly dangerous, but also barren of real success. As scientists, we 

are aware of this situation -- and must use all our influence to change it. 

( 3 ) 

The scientific and technological revolution has put man's status in a 

new light. Man may be the apex of biological evolution on Earth ; but he is 

not a unique, central phenomenon in the universe. The landing on the moon, 

the fly-bys near Venus and ~fars, suggest that Earth may be the only plane t 

carrying life in the solar sys tem; but this system is only an infinitesimally 

small fraction of the universe . Millions of life-carrying planets probably 

exist in various galaxies . Life on Earth, and human life in particular, is 

but a small, passing phenomena. It will end in some future -- distant on our 

human scale, but minute on the scale of cosmic phenomena. But we can destroy 

it millions of years before its natural end -- and no ripple will disturb the 

universe. Since the scientific revolution, life on Earth is given no\v into 

man's keeping. It is our choice to protect this little flame or to blow it 

out. 

The evolutionary concepts, which dominate modern biology make us see 

the social organization of mankind, with its division into more or less closed, 

self-centered societies as a product of selection. History has evolved this 

type of social organization as most successful, in the case of man as well as 

in those of bees and ants . 

But evolutionary selection is· determined by the habitat of a species. 

One aspect of man 's habitat on Earth, (in common with that of many other 

animals), has been scarcity of natural resources on which he depended for 



6. 

survival-- be it forests for the hunter, fishing grounds for the fisher, 

fertile lands for the farmer, or met al ores and fossil fuels for the machine 

builder and engineer. There had been a few exceptions -- tribes living in 

isolationf on some lush islands in the Pacific, which developed rather loos e, 

peaceful societies. (Some of our youth are foolishly dreaming of recreating 

such civilizations on our overcrowded continents.) But the predominant part 

of mankind has always lived in a habitat of scarcity, of compe tition for 

limited natural resources. This has led to the formation of organized, militant 

societies, able to count on fealty of its membe rs in gaining and holding the 

tribal territory, and r aiding or appropriating the r eso urces of othe r societies. 

This was the basis for agricultural and indust rial progress in all past history . 

Organized mili tary power, and intellectual capacity, placed into the service 

of this power -- as in the development of the atom bomb during the Second World 

War-- have been the twin mainstays of n a tional success . 

Nmv the human habitat is changed .by the scientific revolution. This 

change has two main aspects; in the first place, continuation of armed com­

petition between self-centered societies has become deadly dangerous and self ­

defeating; and in the second place , wealth available to man has ceased to be 

limited. "Synthetic, 11 man-made ~vealth is increasingly supplement ing natural 

wealth. This new type of wealth is not an object of competition, of a zero­

sum game; it is something that all can utilize at the same time -- a game in 

which everybody can \vin. These change s alter radically the international 

situation. Instead of prime consideration of every nation being advancement 

of its separate , compet itive interests, the prime rational "<:.~ - :: _-z -- .$T 

them is becoming common -- common security and coniDon prosperity -- aims 

· that can be best approached by a cooperative effort. 
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Since the traditional forms of social existence of men -- in contrast 

to those of bees and ants -- are not instinctive, but learned, there is 

reasonable hope that rational adaptation to the new habitat can be achieved 

in the -- ~elatively short available time. Hope but no certainty; and 

the aim of Pugwash, and of scientists in general, must be to strengthen this 

hope and speed up the adaptation. 

0~ course, there will always remain important differences between 

societies ·-- differences in i~~ediate interests, and differences in beliefs 

what is important for human well-being, and what are the best methods to secure 

it. A change is occurring, however, in the order of importance of corJIDon and 

divisive considerations. In all past history, divisive interests of closed 

societies had been of prime importance, while co~11on interests had been super­

imposed on them as a kind of embellishment, a luxury, a superstructure. With 

mankind's adaptation to its new technological habitat, the reverse relation 

is becoming valid. 

All this sounds like wishful dreaming -- and will be undoubtedly dis­

missed as such even by some Pugwash scientists. And yet, it represents the 

only realistically tenable evaluation of man's existence on Earth in the age 

of science. 

Scientists are accustomed to serve co~~on interests of mankind, whatever 

their national or ideological cor.~n itment may be· Science is truly the first 

common enterprise of mankind. It is proper for scientists to accept respon­

sibility for weaving this thread into the fabric of human society! 

What \vas once valid for a single society -- united we stand, divided we 

fall! -- is becoming true of mankind as a whole. 
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This is why I believe that in addition to continuing work on main-

taining and improving the armistice between East and West, Pugwash has a 

more creative role to play -- that of exploring and implementing constructive 

cooperation between all parts of mankind . 

( 4 ) 

There are now two areas in \7hich constructive cooperation between 

scientists of all countries is imperative if mankind is to surmount the 

challenges of the scientific r evolutiD11. The firsi challenge is narrowing 

the gap between the rich and the poor nations roug~ly one-third of the 

world population in the van of the technological progress, and about two-

thirds living in a pre-scientific habitat. ~is situation is inherently 

unstable, particularly since a population explosion has been unleashed by the 

introduction of elementary hygiene into childbirth and child rearing. 

· The second irr~ediate challenge is preservation and restoration of 

healthy habitat, endangered by unthinking pursuit of industrialization. TI1is 

task, too, is made much more difficult by the rapid population gro\vth . 

A proper function of PugHash is to mobilize the scientific co;mnunities, 

East and Hest, North and South, for exploration of these challenges and 
-----

coope~ative efforts to dea l with theu . 
' 

' ; 

Perhaps we can do better in the field of development than in that of 

arms control . As Lord Sno\v pointed out, the inherent, rational optimism of 

the scientific profession can find better expression in dealing with things 

which should be done, than with things that should be left undone! 

Of the two areas, "development" and "environment, 11 the second one has 

r ecently caught the interest and imagination of wide circles, particularly 

in America. Youth has picked it up , with the enthusiasm for immediate action 
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of which it is capable. Development, on the other hand, after a short 

burst of interest, has becoilie aloost forgotten. Yet, I am convinced 

(together_with many though tful minds of our tiQe) that development of the 

undeveloped countries is the key to the futur e of Qankind . In the age of 

instant communication, humanity cannot survive with a relatively small 

minority getting richer and richer, while a steadily increasing ulajority 

2/3 now, 3/4 by the turn of the century - subsists in hopeless poverty . Yet, 

this is the direction in which mankind seems to move, despite some islands 

of successful development e~erging above the sea of poverty. 

Nobody knows for certain what will happen if t he fight for development 

is lost, or the two billion people living in the "developing" countries ever 

dispair of success. Gunna r ~fyrda 1 . and Barbara Hard , aQong others , have con­

jured visions of spreading unrest, r ebellion, diseas e , and anarchy , from 

which the technologically advanced countries of the ~rthern hemisphere wil l 

be un able to isolate themselves. Mao Tse Tung and Lin Piao have prophesized 

a revolutionary war of the "world village" of the colored races -- led by 

China-- against the "world city," of the ultimate man . 

\fuatever vision will prove prophetic -- that of a mounting chaos, 

anarchy :md despair, or that of a world-\vide r evvlution of "poor" against the 

"rich " nations --·· either one \vill be evidence of failure of our scientific 

and technolo3ical civilization. This danger is real -- more so than the 

danger of technological civilizat ion in the advanced countries sinking in 

the morass of pollution, although at the present time the latter danger is 

much more acutely troublin g the western mind. 

Scientists ever~vhere must see the possible failure of technological 

civilization with horror . Science has created the concept of progress. It 

has replaced the ideal of a past golden age with belief in a golden age of 
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the future. It has extended biological evolution, which led from prir.titive 

amphibians to highly complex organisms, with Homo sapiens at its apex, into 

economic and technological evolution of society towards ever-growing and 

ever-spreading knowledge, power and prosperity. 

Science is the child of the h~~an brain. Rational response to the 

threat of chaos, ris ing from the resistance to rational change of tradi tional 

attitudes of individuals, and traditional institutions of society, is the 

sc1~ntists case par excellence . 

******************** 

It is not given to many to remain hale and active in the pursuit of 

their beliefs as long as our founding father , Ber trand Russell, and our early 

sponsor, Mr . Cyrus Eaton . \lli en the Pugwash ente rpris e was started, in 1957, 

most participants thought of it as a short-time , eme r gen cy operation. We 

have l earned better. Adaptation of mankind to its new scientific habitat 

will r equire efforts of not one, but many generations . 

In approachin g the end of my involvement in Pugwash, I know that I will, 

at best , see some light at th e end of the tunnel. But I do hope to see an 

increasingly vigorous involvemen t of s cient ists in the Pugwash movement, and 

of the Pug.vash mo vemen t in an effort to apply the economic and intellectual 

forces of all nations to t ne advancement of presently underprivileged groups , 

nations and continents, th~s creating a viable foundation for nan 's futur e . 

In this const ruc tive effort, Pugwash cannot fail to find support in the 

younger generations of scientists. 
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SCIENCE AND DEVELOPMENT IN INDIA -- SOME REFLECTIONSt 

Yash Pal* 

Tata Institute of Fundamental Research, Bombay 5, India 

Just to put the picture together. We are talking about a country about 

half the size of the United States and with a population of over 550 million. 

It is a country where twenty years ago only 16% of the population could read 

and write and where the present level of literacy is only about twice that 

figure. A nearly constant birth rate and a falling death rate, due to 

improved health measures and eradication of large scale epidemics, have resulted 

in a rate of population growth of over 2.5%. Thus there are 12 million more 

Indians every year to feed, clothe and send to school. The national income of 

the country was 95 billion rupees in 1950 and has increased to about 330 billion 

in 1970; however, the prices and the population have also gone up, so that 

over the last 10 years the real per capita income has increased only by ~ 6%. 

The absolute per capita income at current prices is ~ Rs 600 or about $90 per 

year. 75% of the population is devoted to agriculture and produces about 

half the national wealth. 

In juxtaposition with this one should also look at another picture. The 

country has skills and expertise comparable to the best in the world. Its 

expert manpower includes those who have built and can build large dams and 

power plants, nuclear reactors and turbines, accelerators and aeroplanes, 

+ 
• Talk at the Pugwash Symposium on Science and Development (Stanford,Sept.l-4,1970) 

* Currently visiting professor of physics at the University of Maryland, 
College Park, Md. 
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motor cars and railways, steel mills and oil refineries, microwave links and 

radio-telescopes, radio-sets and computers-practically all the wherewithal 

of a modern technical society. It has economic thinkers of depth and 

administrative skills of high order. You find great medical schools and large 

machine tool factories. There are about 70 national research laboratories. 

There are over 70 universities and over 2,000 colleges with a total enrolment 

of about 2 million. There are about 450 engineering schools, turning, out about 

40,000 engineers every year. The total inventory of natural science and 

engineering graduates in the country is 250,000 to 300,000, which is nearly 

half that in the United States. And yet our yearly production of wealth is 

less than one-twelfth that of the U.S.A. 

So why do all these ingredients not combine to form a living structure­

a structure which can spread roots and grow into a fast multiplying organism. 

All the inorganic constituents are present, but the type or organisation 

which characterises life seems to be lacking. Is the mix wrong? Or do we 

have to wait for as yet unrecognised catalysts? Or, more likely, is there 

an already existing organism which resists the growth of the new structure? 

If so, can we tilt the balance against the existing structure by a relatively 

minor change in the mix? It may, for example, be argued that even a small 

shortfall in the number of technical people may have very drastic consequences 

for the economy. That this is not the case with the present situation in 

India is shown in a pathetic way by the unemployment figures among some of 

the best trained engineers in the country. 

As I see it, technical inputs alone, either in terms of plant and know­

how or in terms of more scientists and engineers, will not change the complexion 
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of the development process significantly. The basic problem seems to be 

social and oruanisational. As it turns out, what at one time was considered 

as the major bottleneck--namely the training of scientists and technologists--

is a relatively simple task. Quite substantial steps in this direction have 

already been taken. There is, actually, a danger that the apparently unpro­

ductive nature of this effort may lead to a backlash--that the administrators 

may even be tempted to slow down the progress in this direction. What has 

been found difficult to develop are the social, managerial and organisational 

patterns which would enable an efficient utilization of the available skills 

and competent manpower. One of the important problems here is a lack of self 

confidence, particularly on the part of national managers. We suffer from an 

underdeveloped syndrome. The traditional attitudes have been that technical 

skills abroad are always better, that our scientists are all right but we 

cnn't yet entrust difficult and expensive jobs to them. In general these 

attitudes still remain with us. As a result the majority of the scientists 

(including engineers) remains largely unchallenged. This is a vicious circle. 

Academic school learning remains untempered by the real-life problems around. 

University teachers train university teachers who train more university 

teachers, who train more •••• and this goes on until there are not enough • 

universities and hence no more jobs. A large fraction of the technical personnel 

is insulated from national life. This naturally reflects on the type of students 

they train. 

Many of the trained engineers outside the universit i es are assigned 

routine jobs which involve no more than turning knobs and watching dials and 

seldom do they get a challenge to solve a significant problem. The "under­

developed" managers do not realise that in applied areas the effectiveness 

and relevance of scientific effort grows only with continuous interaction with 
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problems, that useful knowledge is only discovered through application. Denied 

that, much of our science ends up industrially sterile. 

A qualitatively new and bold effort in this direction was made by Homi 

Bhabha, with the strong backing of Jawaharlal Nehru. Bhabha showed that if 

difficult and challenging tasks are indeed entrusted to young scientists and 

engineers, they do rise to the occasion and grow with the job. Similar vigour 

and self-confidence are being displayed by a few of the leaders in scientific 

enterprises. As Vikram Sarabhai once said, several islands of self-confidence 

have been created. But these are only islands. Bhabhas and Sarabhais do not 

run much of the Indian economy. One wonders whether they shouldn't. 

Fundamental Science 

It is imperative that in order to grow a deep scientific culture in the 

country we take part in the general crusade of humanity towards an under­

standing of nature. But does the fact that science is a truly international 

discipline necessarily imply that everyone must work at the same point on its 

broadly advancing frong, irrespective of the chances for achievement and con­

sequent satisfaction? Is not the individual or group achievement a necessary 

catalyst for creativity and further advance? As it turns out, some of the 

sectors on the front are more fashionable than others, and most of these 

fashions are currently set abroad. One can alaost say that there is some 

sort of scientific imperialism in operation because the very definition of 

what is good science is determined by what is being done in the U.S., U.S.S.R. 

or some other countries of the west. For example, currently a significant 

fraction of our good theoretical physicists is working in the area of particle 

physics, a branch of science whose great developments during the past decade 

and a half have been possible mainly because of the very large experimental 

laboratories set up in Europe, U.S.A. and the U.S.S.R. We have some excellent 
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centres of particle physics theory in the country. However, it is nearly 

impossible to have a first rate development of the particles phvsics area as 

~ whole without the experimental thrusts of a magnitude which we can ill afford 

at the present time. 

On the other hand there are several significant areas of scientific 

endeavour and of great potential advantage to us and to mankind where we do 

very little. For example, very few of our universities even offer any courses 

in meterology or in the borad area of the earth-sun relationship. 

By the very nature the quality of fundamental research done anywhere 

must conform to the best world standards. This alone stresses the need for 

selecting areas of emphasis on the basis of not only fundamental importance, 

but also local advantages in terms of expertise, resources and geographical 

locale. Without some achievements, the necessary fervour, confidence and 

atmosphere cannot be generated. The significant position of I ndia in the 

field of cosmic-ray astrophysics shows that such an approach works. 

The Green Revolution 

One of the most hopeful things that have happened in India and south 

Asia generally is the coming in of the green revolution. The fact that food 

production in 1967-68 jumped up by ~ 28.8% compared to the previous year 

and by about 7 . 4% compared to the record year 1966 - 65 has created a tremendous 

impact . Since agriculture accounts for 50% of the nati onal product this 

represents a substantial increase in total wealth . This has a lso rather 

dramatically , exploded the myth that the Indian farmer is wedded to his old 

ways and wou l d never accept new agricultural strategies . One of the 

greatest gains has been that a large fraction of the country ' r population 

has come to beli eve in the relevance of science for solving t he practical 

problem of poverty . However one must realize that the story of green 
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revolution i s not only a scientifi c success but also an administrative 

and managerial triumph in some se lected areas . 

I am s ure there will be se t backs . New economi c disparities and 

region 1 imbalances will create new problems , but the newly established 

relationship between sc ience and India ' s major indus try wou ld be a permanent 

asset . 

Th i s is an area wh ere both scientific and managerial strategies have 

t o be largely indegen ous . Cooperation with internati onal science can only 

be los e and of a general nature . However mutual cooperat i on of countries 

in the same ecological cli:na·~e would be of irr.1nense ad van tag' . 

PoJ iti cal Pro lems and Useless Expenditures 

I ndi n nationa l income is ~330 billion rupees , whi ch i s about $90 per 

person . The national budget i s ~33 billion rupees . Out of this about 10 

billi on is sp nt on defense . Th is constitutes about 30% of the national budget 

and about 3% of he nati onal income . Compared to th e spend i ng of many other 

countries it is not very large . But in relation o the money available for 

investment and for import of economically strategic materia l s this i s quite 

substantial . Under the present political situation in that part of the 

world it is unlikely that this can be decreased . 

It is not knO\-m what fra ct i on of the defense budget involves foreign 

exchange whi ch is a very critical commodi ty . 

There is one aspect of the defense spending of dev loping countries 

which rna. es this item of expenditure specially pernicious . I n the industrial 

countries the national effort to equip armies involves a large amount of 

industrial effort . The we apons of war this generates become more and more 

expensive . When they become obsole te th ey are sold off to grateful clients , 
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probably at substantial profits . The industrial appli cation to war f eeds 

the economy in some way -by technological fall outs , if nothing else . But 

when we b uy those weapons it is money down the drain . This price of political 

animosities is paid year af er year . 

~hether international science can or should do anything with regard to 

complex political issues is not clear . But it is certain th t these problems 

contribute greatly to he slow pace of development . I a sk myself the question : 

is it possible t o have a movement called the Indio-Pakistan Scientists for 

pea ce and developm nt , and have the support of international colleagues in 

our efforts? Of co rs I am not envisaging slogan shouting , poster carrying 

and peace doves . The ecologies of our two countries are very similar . Our 

farmers are dependent on he vagar·ies of monsoon . In both countries rising 

water table takes away enormous amount of good fertile land every year . f loods 

from the same rain and often the same rivers sweep away our villages . Cyclones 

brewing in the Bay of Bengal descen d unheralded on the coastal towns of India 

and Pakistan . The sun pours enormous amounts of energy on our parched lands , 

while we starve for fuel resources. We share desert lands next to the sea 

wh ere ground water is brakish and where a breakthrough in des alination could 

make the sand yield fruit and flowers. In all these I am not talking about 

engineering and cons truction problems but very challenging s cientific problems . 

Just for a start can we set up a first rate effort to understand and forecast 

the onset and intensity of the Monsoon , and i n this call in the high advice 

and help of our colleagues abroad? 

We read about cyclone havoc once or twi ce every year , but I do not recall 

a proper advance warning every issued to the vulnerable areas . In these days 

of satellite weather watch can we jointly set up a cyclone patrol and warning 

system? 
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If w do sTart on these cooperat ive scienti fic ventures whi ch have a 

wide human impact , i would be easy to go on to more esoleric and academi c 

areas in whi ch also we could do a lot of things together . And maybe this 

would affect our politics also - and the money we spend on defense instead 

of development. 

General 

Th i s talk is supposed to point out what international s cience can do 

to help in development of underdeveloped countr ies . As I mentioned earl i er, 

in my opinion the main problem is social and organizational and the individual 

countr i es have to find their own solutions . If initiatives of the type I 

just mentioned in relation to Indian and Pakistan are taken, the cooperation 

of the international scientifi c community would be essential . 

In a more general way , from the global point of view the importan·ce of 

first rate research in areas like family planning , solar energy and desalination 

is much greater than indicated by the resources and intellectual effort being 

spent on these . 

Next few years are going to see a qualitative increase in the efficiency 

of communication between different parts of this world . The new means of 

communication will certainly be used for exposure of the ti l l now insulated 

communities to the commercial and cultural forces of the dominant sections 

of human society. It is possible that this would also open the way for a 

more effective and productive partnership of the underprivi l i ged sections 

of human soci ety for gene ral good . To give some examples : i s it possible 

that some of the U. S . based computer firms would f ind it profitable t o 

generate the soft war e and even some hard war e for their computers in firms 

located in populous and educated areas in South Asia , Africa or Latin America? 
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In a cost study for doing bubble chamber physics, it was found that an 

Indian Laboratory analysing about 100,000 e vents per year would spend , over 

a five year period , less than a fifth of wh at an Ameri can Laboratory would do . 

People are available fo r this . If the communications are good , it is ir­

relevant as to where the analysis is done . Are there not many areas of this 

type , both scientific and industrial, where a shifting of some operations 

to the developing countries would lead to lower costs of goods and services , 

in addition to supporting developmental activi ties in those countries? 

Perhaps this process should first be encouraged at the s cientific level -

because here one is relatively free of fears of exploitation and domination . 

Lastly I want to touch on a point which is usually considered to be 

outside the province of science . When I think of a village in Punjab , 

which probably has about t wi ce the average per capita incom of India , I 

do not see a picture as desperate as would be suggested by the ratio 3 , 300 

to 180 between the incomes of an average American and a Pun j abi farmer . 

The Punjabi Jat eats quite well ; his children are healthy and go to school ; 

he has adequate clothes ; he sings and dances at the village fair ; his wife 

sits at the door step on a sunny winter afternoon munching carrot and 

horseradish and gossips about the dowry the ne i ghbors are preparing for 

their daughter ; he owns a bullock cart , maybe a tractor , and certainly a 

radio , whi ch hangs over his shoulder as he bicycles his way to the market . 

How underdeveloped is this , in terms of the real human condition? By 

a factor of 20 compared to his American country part? The current definition 

of human progress in terms of more G. N. P . per person - should it not be 

questioned? In view of the problems currently faced by the "overdeveloped" 

countries where each solution leads to several new problems about the human 

condition , about environment and ecology , shoul d we not consider whether it 

is necessary for whole of human society to go through this phase , even if it 
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i s mu ch bette r than what mos t people currently a r e in? Is t he r e a possibil i ty 

of f inding new directions f or the socio-economi c f or ces ? Is it possible 

to find short cuts for the so-called underdeveloped countries , so t hat a 

" catching up" may not really be necessary - or may really become possible 

in the long run? 

I do not know what the answers to these questions are but we s hould not 

become tools for perpetuating the modern myths about the means to a happy 

and contented society . At least we should question this and think about 

possible alternatives . 



African Research Center ·=~---

In ern a ional ln ec u 
By David Perlman 
!cienc• Corre•pondflnl 

The ambitious imagina­
tions of an African ento­
mologist and an American 
chemist, fused by an inter­
national peace-seeking sci· 
entific m o v e me n t , have 
produced a new research 
center that may become a 
model for science in the 
world's developing coun­
tries. 

The center is being born at 
this very moment in Kenya. 
Its first full - time researcher 
is leaving Stanford Universi­
ty for Nairobi today, and its 
laboratiories w i II soon be 
r u n n i n g on a million­
dollar-a-year budget. 

Its major research goal : 
the fundamental study of 
physiology, behavior, genet­
ics and ecology of insects. 

• PURPOSE 
~ Its ultimate purpose : to 
find new and non - polluting 
ways to control the dreadful 
insect infestations that dam­
age crops, spread human dis­
ease, and decimate livestock 
throughout Africa. 

The story of the new center 
was told at Stanford yester­
day by its 39-year-old direc­
tor, Dr. Thomas Odhiombo, 
a founder of the east African 
Academy of sciences and an 
internationally known insect 
~pecialist. Dr. Odhiombo is 
al8o a professor at the Uni-
1'ersity of Nairobi and dean 
of its agriculture faculty. 

' His American colleague in 
eonceiving the new research 
venture is Dr. Carl Djerassi , 
p ro f e s s o 1' of chemistry at 
. Stanford and p r e s i de n t of 

at another Pugwash_ sympo­
, slum-this one at Stanford. 

for example, Is a·young Stan­
ford chemist named Dr. Dan­
ny L. Elder; who leaves for 
two years in Nairobi today. 
His work in Africa will be 
truly international, for it will 
be directed by a famed Japa­
nese scientist, Dr. Koji Nak­
anishi. 

DR. THOMAS ODHIAMBO 
The center'a director 

Syntex Res ear c b In Palo 
Alto. 

CENTERS 
Three years ago , Dr. Djer­

assi and Dr. Odhiombo inde­
pendently advanced the idea 
that scientific research in 
developing countries could be 
best stimulated by creating 
"centers of excellence" 
where noted senior research­
ers from all over the world 
could direct younger .scien­
tists in fundamental and 
practical inqujries. 

Dr. Djerassi made hls pro­
posal at a Pugwash Confer­
ence on Science and World 
Affairs in Sweden. Dr. 
Odiombo detaHed hls ideas 
in the American Journal of 
Science. Yesterday both men 
disclosed that the first such 
international center is now a 
reality and they described it 

A major problem in newly 
emerging areas such as East 
Africa, Dr. Odhiombo noted, 
is that there is very .little 
first-quality scientific r e­
search, and very little sup­
port for it. 

P ROBLEMS 
Researchers all too often 

come from abroad, stay a 
few weeks, and carry away 
their .results. Students from 
the African nation all too of­
ten train abroad and don 't 
come back. The research is 
only insecurely linked to lo­
~al needs . 

The new Nairobi venture, 
however, is different. As Dr. 
Odhiombo described it, some 
20 research fellows with doc­
toral degrees will form the 
core of the staff. They are 
being recruited international­
ly and will be supervised by 
a dozen eminent senior re­
search d i r e c tor s who will 
come to Nairobi from the 
world's major scientific insti­
tutions for brief periods three 
or four times a yea r . 

Dr. Elder will be investi­
gating the newly discovered 
and surprising similarity be­
tween certain important in­
sect hormones and sub­
stances in certain plants. 

According to Dr. Odhiam­
bo, African nations - like 
many others elsewhere -
are becoming urgently aware 
of the ecological hazards of 
many of today's pesticides. 

East Africa 's landlocked 
Rift Valley lakes, for exam­
ple , are beco ming polluted 
by chemicals such as DDT. 

Many insect species are 
now . resistant to the pesti­
cides. In the case of DDT the 
chemical has permitted the 
eruption of new destructive 
insect species in place of 
those wiped out. Substitute 
methods of insect control are 
badly needed. 

AREAS 

The center in Kenya is 
being supported enthusiasl­
cally by the government and 
the university. with financial 
help from academies of sci- At_ the Nair_obi center. Dr. 
ence and foundations in O~hwmbo sald, r~searchers 
many foreign countries. Wl~ concentrate m several 

ma)or problem areas : They 
TRAINING I will explore mutant strains 

The center will serve as a of disease-bearing m o s qui­
t r a i n i n g ground for new toes that might replace dead­
cadres of African technical ly ones. They will study the 
specialists, and it will focus hundreds of insect pests that 
on problems important to the ravage such African crops as 
life and economy of all Afri- coffee , cotton and tea. They 
can nations . will investigate the tse-tse 

The first research fellow, fly that kills cattle , and the 

Cable Car 
Hangup 

A cable rip caused a two 
hour halt yesterday in cable 
car service between Powell 
and Market streets and the 
Washington-Mason s tree t 
carbarn. 

The Powell-Mason 1-i n e s 
contined to operate, however, 
from the car barn to the outer 
terminals at F i s h e r m a n s 
wharf and Aquatic Park. 

The rip was discovered at 
11.10 a .m. and repairs were 
completed by 1:15 p.m. 

ticks that carry 1 e t h a I 
diseases to cattle, swine 
and humans. 

Their studies will concen­
trate on life cycles, on mi­
gration patterns, on sensory 
physiology and behavior, on 
ecology and heredity. 

"At first sight," Dr. 
Odhiombo c·o m mente d, 
"what we are doing looks 
t e r rib 1 y fundamental and 
egghead. But it has direct 
application to our most ur­
gent problems in Africa and 
in other developing nations . 
It is also in the mainstream 
of international science, and 
it will help to build a truly 
African scientific community 
that is essential to our future 
economic development." J 

Nairobi'snew International 
Center for Inset Physiology 
and Ecology is a symbol of 
the Pugwash Movement's ef­
forts to apply scientific meth- ~ 
ods to problems of develop­
ment as well as disarma­
ment. If it succeeds it could 

1 

Jaunch a series of science 
centers in the service of man. 1 
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KEYNOTE ADDRE 

APPLIED SCIENCE AND WORLD ECONOMY 

BY 

Hon. GEORGE D . WooDs 

PRESIDENT 

INTERNATIONAL BANK FOR RECONSTRUCTION 

AND DEVELOPMENT 

Mr. Speaker, Chairman Miller, Members of the Committee, 
di tinguished guests, and ladies and gentlemen. 

It is an honor for me personally, and for the World Bank Group 
which I head, to be invited to open the proceedings of this Panel. 
I am delighted to participate in your deliberations on applied science 
and the world economy, the implications of which are both widespread 
and provocative. 

Every now and then the World Bank receives a communication 
or a que tionnaire from some other intergovernmental body wanting 
to know what the Bank Group of institu twns i doing about applying 
science and technology to the problems of the developing countries. 
I remind you that two-thirds of the population of the world live 
in those countries. Of course, we are a financing organization, and 
our activities do not automatically yield the kind of information 
and reports that these inquirers have in mind. But we do our best 
to give them an answer. And on the whole I think it is a good thing 
that we occasionally have to do this-and that the President of the 
Bank occasionally has to appear at this type of seminar-because 
it makes us stop and think about the relation hip of our activitie 
to the vast and extremely imllortant range of problems to which 
your Panel 'vill be addressing Itself. And when we do this, we are 
always reminded that our work has quite a lot to do with the ap­
plication of technology to economic problems. 

The World Bank's busine , fundamentally , is to help increase the 
production of useful goods and services in the parts of the world which, 
by today's standards, are poor. The only way to do this on any sig­
nificant scale is to apply modern technology to production and dis­
tribution. If :vou will permit me to be brief and rather dogmatic about 
matter which are quite complex, I would say that we have learned 
four main les ons concerning the matter you are con idering in the 
twenty-one years since we commenced operations. 

Fir t, technologies do exist that can provide the developing coun­
trie of the "·orld with the basis for a ati factory rate of economic 
growth. The job is not hopeles . 

(8) 
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econd, despite an impre ion in ome quarters that "foreign aid" 
isn't working and that the developing countrie are not progre ing, 
economic development is takirw place in many countrie , and with a 
vigor that cannot be denied. The proce almost invariably involves 
the employment of modern technologie . 

Third, technologies cannot be tran ferred without al o adapting 
habit , tandard and in titution . The World Bank and other in titu­
tion , a well a government , pend a great deal of effort, and a not 
incon ~iderable amount of money, on institution-building and in trying 
to impro>e the management of economic affairs in the poor countries. 
There i no more important ta k. 

Fourth, the road ahe1td i probably even longer than the road we 
have alread>· traver ed. Twenty-one years ago there was a prevalent 
notion that exi tin(}' technologie -some new and some not so new­
could ea ily be 1tppfied in countries that had no part in their creation. 
Today we know that it i not o simple. The ta k will take a long time; 
it require much patience. 

ot long ago, Dr. Albert Dietz of the Ma sachusetts Institute of 
Technology expressed the fear that engineers in this country have 
been busy, and I quote, "solving the wrong problems." By this I 
believe he meant that our technological artillery may have been 
aimed too much at improving high-speed transport, establishing 
rapid communications and generally altering the physical environ­
ment and too little at some of the problems created by the very pace 
at which we advance materially-air and water pollution, the con­
sequences of drasti~~j, altering ecological systems and the like. 
I belie>e there is a s· · ar danger that in approaching economi and 
. ocinl problems \Ye may pend too much money and effort on applying 
modern technology to the \\Toner problem , merely becau e it is ea ier 
and more in accord with olU· habit and predilection to do o. It is 
important that we do not attempt to tran fer and apply modern 
technology indi.~criminately in the poor part of the world, but rather 
in tlccordnnce " ·ith ome rea -oued judgment about priorities. Three 
secto rs in " ·bich it eem to me clearly right that we houlcl concentrate 
effort are education , agricul ture and population control, and I 
\rnuld like to refer briefly to each of them . 

.1. o problem of our time is more challenging than the application of 
improved technology to that sector of society which is the very birth­
place of technolo~y itself, and the ultimate source of a nation's capacity 
to use it effectively-I refer to education. Educational expenditures in 
many countrie are increa ing today about 10% each year, which is 
often more than double the rate of growth of gross national product. 
Where this is the case, education is likely to reach the limit of its allow­
able share of re ources loner before it has begun to meet lecritimate 
national needs and aspirations. This is a classical ca e of a human 
activity in desperate need of a new technology if it is to satisfy human 
demands. 

Education i most countries is still provided on what can best be 
described as a "handicraft" basi . E ven in the comparatively rich 
countries we are discovering that there are just not enough resources 
available to educate all tho e who want and need to be educated unless 
we can economize drastically in the use of the resources we have. How 
much more must this be true for the poor countries. Yet the means to 
modernize education are at hand, particularly in the form of television 
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combined with satellite transmission, which can reach every corner of 
even such large countries as India, Indonesia or Brazil. The application 
awaits the adaptation of institutional structures and curricula to 
enable it to be applied. 

The situation is very much the same with respect to agriculture­
technologies exist which can bring about a great increase in agricultural 
production, but they will only be effectively applied after they have 
been adapted to local conditions and after governments have adopted 
the policies and created the institutions necessary for their functioning. 
Let me cite fertilizer as an example. 

Five years ago an ammonia r,lant with a capacity of 300 tons per 
day was considered to be large. roday, plants with a capacity ranging 
anywhere from 600 to 1,500 tons per day are coming into existence. 
The striking feature of these "second generation" plants is that their 
capital cost per ton of capacity is so much lower than that of the 
smaller, older plants. This development-a real technological break­
through-is occurrin~ at a time when the receptivity of farmers to the 
idea of applying fertilizer is very high and is spreading to countries 
and regions where lack of interest has long been the main obstacle to 
wider use. At such a stage in the development process the cost of the 
input becomes all ·important. And it is precisely the capacity of these 
huge new plants to reduce drastically the cost of nitrogenous fertilizers 
that makes these new technologies exciting to all of us in the develop­
ment business. 

I should also mention briefly the tremendous effect on productivity 
of the new high-yielding seeds that have been developed, notably for 
wheat, maize and rice. These are now becoming available in India, 
Pakistan, Korea and many countries in Africa and Latin America. 

In birth control, where the obstacles to change inevitably go deep, 
methods developed in recent years, and being steadily refined, have 
provided the means to reduce birth rates to more manageable pro­
portions. 

In several countries a marked reduction of birth rates has been 
recorded. India, where the problem is of gigantic proportions, has 
lately both extended and intensified its pro~ram, and assistance 
from many sources is being focused on that critical area. 

1r. Chairman, birth control, along with education and agriculture, 
offer an excellent example of what I believe to be a general principle: 
there arc no purely technological olu tion to economic and social 
problem . Although nrmed with technologies that we know cf1n do 
the job, we are nearly helple until ,,.e can di cover 'rnys to persuf1de 
tens of millions of per on to u e the ne,,· method . 

As a banker, not an expert on technologies, much less a scienti t, 
looking to the year immediu tely ahead there seem to me to be a 
number of technological development that offer pos ibilitie for 
major breakthrough on ome of the most pre ing problem in the 
developing world. 

One field in which ne"· ground i being broken is in the application 
of linear programming f1nd simulation technique to development 
planning. A major tudy of the \rnLer and po,,·er re ources of We t 
Paki tan " ·as recently completed which employed the best talent and 
the late t technology available in Europe and r orth America. This 
study provide a complete plan, including the recommendation of 
specific projects, for the development of the water and power re­
source of West Paki tan, an area iis liirge a Texa plus Louisiana, 
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over a 10-year period . I t sugge ls sLeps for ful'ther development of 
these ector for a second decade and di cusses prospects through 
the remainder of the century. Planning in this depth, on this scn1e, 
and with this degree of ophistication, has never been carried out 
before anywhere in the de,·eloping world. 

There tHe other new technologies which ciq ture the ima_!fination . 
The perfection of vertical-take-off-and-landing aircraft otler the 
po sibility of a large jump forward in solvin::; trn,nsportation problems 
in den ely populated areas. But VTOL will also enable us to penetrate 
the vast interiors of Africa and outh America, jumping technologi­
cally right OYer the railroad and high,rny ao-es. It will become pos ible 
to deliver power units, communications equipment and the like to 
these now inacce ible region without a huge investment in con­
ventional airports. 

I ha,-e mentioned the potential of communications by atellite in 
connection ''i.th education. But I understand that tllere are al o im­
portant developments immediately ahead in the u e of geodetic 
and earth resomces satellites for cientific data collection, e tablish­
ment of boundaries, identifying areas of diseased plant life, and other­
wise greatly improving our kno,dedge of the location and nature of 
natmal resource . Satellites are in the ·works that will permit direct­
voice broadca ts from any part of the globe to any other part of the 
globe, eventually at low cost. 

The desalination of sea water is a subiect of intense research. I 
expect that we will soon find that technological breakthrough here, 
comparable to those that have occurred durincr the last 10 years in the 
use of nuclear energy for the generation of eYectric power, will bring 
down the cost of desalination to a level that will not only meet &rowing 
requirements for human consumption, but will make possible agri­
cultural uses in some now desolate areas at reasonable cost. 

Perhaps somewhat further ahead, but within sight, is the po sibility 
of producing edible proteins from inedible sub tances such as petro­
leum, by methods vastly more efficient than t.ho e by which the long­
sufferin~ bovines of the world convert their food into ours . 

. fr. L'hairman, I hope you will forgive me if in concluding the e 
remark at the opening of your panel discussion, I say a few word 
about development finance-a nece ary ingredient in all application 
of technology to the development of the world economy. All concerned 
wi.th the e matters agree that the principal responsibility for generating 
capital for development rests with the developing countrie them­
selves. But it is also generally agreed that to achieYe a reasonably 
satisfactory rate of growth, they need ome out ide financial help. 

Indeed, there is so much tali~ about the needs, and about the 
potential, of developing countrie -about the size and difficulties of 
their problems-that people sometime get the impre sioo that the 
amount of money that could usefully be employed Rs "aid," in the 
brofld ense of that term, are completely out of ight, and that to 
make ucb amounts available \\·ould impo e an intolerable bmden 
on the rich countries. In my judgment, nothing could be further from 
the fact . 

In 1962, the 15 countries that together supply \\·hat " ·e call develop­
ment a istance furnished a net sum of a bout $6 billion to the develop­
ing countries. At that time, the combined national incomes of the 
developed countries wa about $ 30 billion. There \\"aS not then, and 
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has not subsequently appeared, any evidence that this flow of finance 
caused any economic strain in the supplying countries. 

In 1966, the most recent year for which I have figures, the same 15 
countries had a combined national income equivalent to about $1,100 
billion- an increase of over 30%. But the net flow of official develop­
ment assistance was just under $6 billion- no increase at all. Had the 
rich countries allocated the same percentage of national income to 
development assistance in 1966 as they did in 1962-about three­
quarters of one per cent (0.72%)- the aid figure would have been 
around $2 billion higher. I submit that the provision of development 
finance at this level would not involve any significant sacrifice on the 
part of the citizens of the rich countries. But the cost of not providing 
it might well be immense. I urge you to bear in mind that the appli­
cation of science and technology to world economic problems must 
involve not only goodwill, not only the willingness to share know-how, 
but also capital. 

Finally, I ·wish you well in your deliberations~ 

0 
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Concern O\'Cr pollu­
tion may bt- a politically 
important issut- in the 
coming elections for 
\ongref;s, according to 
the Gallup Poll. Page .S. 

A reporter who waf; 
there remembers the 
sights and sounds dur­
ing the format surren­
der h.v Japan on the 
l', S Missouri 20 vea rs 
ago. Story hy .Julian 
Hartt. Page 6. 

ATOMS AND MEN 

Scientists to 
Discuss the 
World's Ills 

Bl' I. S. BEXGFJl,.'IDOR.l<' 
Times Science Writer 

This August marked the 

25th anniversary of the 
first use of nuclear wea­
pons. Each of the "Model­
T" nuclear fission bombs 
(A- bombs) dropped on i 

Hiroshima and Nagasaki 
in 1945 resulted in great 
lo-s of life and severe da­
mage to the Japane e ci­
tie~. 

Yet, onl)· nine years la­
ter, in Hl34, thermonu­
clear fu!':ion bombs ( H­
bombs) harl been cie,·e­
loped that not only were 
100 times as powerful as 
the lliro:-hima- agasaki 
bombs, but also could con­
taminate the enitre planet 
with deactly radioactive 

pollution. 
In response to this global 

peril, the late Bertrand 
Russell, in a :pcech O\ er 
British rarlio on Dec. 2.1, 
10.14. wamcd of the cata;;­

trophic t:onsequences that 
woulrl follow a war in,·oh'­
ing the u.-e of the increctib­
h rlr<;fnJ!'Iin• power 11f 

thermonuclear weaponc:. 
Following up on his 

speech, Ru"sell, on July fJ, 
lfl.'i.), issuecl a statement 

~ignerl hy 11 out tanding 
l'Cientislr; anri .\i'obel lau­
reates, indurling Albert. 
Einstein . This statement 
has become known a~ the 
Russell-F;in~tein Manife -
to. 

Three Survive 

Of the 11 scientists who 
si~ned the statement 15 
years ago, only three sur­
" i v e: Linus P a u I in g, 
Joseph Rotblat and Hideki 
Yukawa. The eight who 
since have ctiect are Max 
Born. P.W. Bridgman, 
Leopold Tnfeld, J .F. Joliot­
\urie. Herman J. Muller, 
C.F'. Powell, Einstein, and 
Russell. 

In part, the 1-lanifPsto 
reads: "We are speaking 
on this occasion, not as 
mPmbers of thi or that 
nation. continent or ' creect. 
hut as human beings, 
mPmbers of the species 
man, whose rontinuerl rx­
istcnce is in douhL. hall 
\\e put an end to thP hu­
man race or shall mankind 
renounrp war'! 

"In the tragic situalion 
which confronts humani­
t.\·, we feel that scientists 
should as emble in confer­
Pnce to appraise the perils 
that have arisen as a re­
sult of the development of 
weapons of rna~;s destruc­
tion . . . " 

Name Sticks 
Where should scientists 

assemble? And who would 
finance t h e m e e t i n g? 
There were two offers. 
Aristotle Ona is, Greek 
shipping magnate, offered 
to finance the meeting if it 
were held at Monte Carlo. 
And Cyrus Eaton, Cleve­
land Industrialist, offered 
his help if the mPeting 
were held at Pugwa;;h, 
Xova Scotia, a small Cana­
dian fishing village that 
was his birthplace. The 
latlE'r wa8 arcepted. 

Ami so, on .July 7-10, 
lfl!l7, participants from 10 
countries-1!) physicists, 1 
biologists, 2 chemists and 
a lawyer-met at the first 
Pug-wash C'onff'renr<'. 

Rince this initial I'Onfcr­
ence, these international 
meetings on science anrl 
worlrl affairs han• hf'en 
rontinued. Although thl"v 
nnw ar~ held r~ll o\'er 1 hP 
worlrl, the nrigina I narn 
has ~tuck anrl they 'ittll 

Please Turn to Pg. 2, Col. t 
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are referred to as the Pug­
wash Conferences. 

The most recent Pug­
wash C o n r e r e n c e on 
Science and World Af­
fairs, the 19th, took place 
on Oct. 22-27, 1969, at 
Sochi, a Soviet resort city 
on the Black Sea. Of the 
125 participants from 29 
countries at Sochi, 28 were 
from the Sov1et Union, 20 
from the United States, 11 
from the United Kinglom, 
and 6 from France. These 
four countries accounted 
for more than half the par-
ticipants. -

The next Pugwash Con­
ference will be held Sept. 
9-14, at Lake Geneva, 
Wise. It will be the first 
Pugwash Conference held 
since the death of Ber­
trand Russell, the man 
most responsible for the 
conferences. 

Th Pugwash Conferen­
ces provide a forum for 
world scientists to ex­
change views in frank, in· 
formal, private, off-the-re­
cord discussions. 

Although it would be 
difficult to prove, because 
of the nature of the pri­
vate discussions, it is be­
lieved discussions at these 
conferences have contri­
buted to such develop­
ments as the Partial Test­
Ban Treaty; the Nuclear 
Non-Proliferation Treaty: 
the Strategic Arms Limi­
tation Talks (SALT), the 
first rounds of which were 
held recently in Helsinki 
and Vienna; The Paris 
peace talks on Vietnam; 
the worldwide examina­
tion of the perils of chemi­
cal and biological warfare, 
and the focusing of the 
world's attention on the 
accelerating, costly, ever 
more dangerous arms race 
between the Sunet Union 
and the United States. 

But the world of 1970 is 
faced with even more dan­
gers than that of 1957. !\ot 
only is global thermonu­
clear holocaust still a per­
il, but two further dangers 
threaten the planet: the 
population explosion and 
the ever- widening eco­
nomic gap between deve­
loped and underdeYeloped 
nations. 

Conference Prelude 
So on T1Jesday thrnugh 

Fnday, as a prelude to the 
1970 Pugwash Conference, 
a "little Pugwash Confer­
ence" will meet at Stan­
ford University to explore 
ways science and techno­
logy can help underdeve­
loped nations. Dr. Noel 
Vietmeyer of the Stanford 
chemistry department is 
serving as coordinator of 
the conference. 

About 50 scientists are 
expected to atte1~d ; six 
from Africa, seven from 
Asia, one from the Middle 
East, f i v e from South 
America, eight from Eu­
rope, and sixteen from the 
U.S.A. As usual at interna­
tional scientific conferen­
ces, the number of Soviet 
scientists who will arrive 
-and their identity-will 
not be known until the 
conference is under way. 

The theme of the Stan­
ford Pugwash Symposium 
on Science and Develop­
ment is derived from the 
"twin threats of our tlme:" 
the power struggle be­
tween East and West (the 
U.S.S.R. and the U.S.A.), 
and the widening econom­
ic spilt between the tech­
nologically d e v e 1 o p e d 
Northern Hemisphere and 
the technologically under­
developed Southern He­
misphere. 

Dual Threat 
The symposium's state­

ment reads, in part, "Both 
threats are products of the 
scientific revolution. This 
revolution has provided 
nations with weapons so 
destructive that their use 
in war would bring utter 
destruction to both sides, 
and it has made the situa­
tion of technologically un­
d e r d eveloped countries 
antenable by combining a 
'pop u 1 a tion explosion' 
(c a u sed by elementary 
preventitive medicine and 
sanitation applied to child 
birth and rearing), with a 
'revolution of rising eA1Jec­
tations' (caused bv instan­
t an e 0 us and universal 
communication among all 
parts of the world). 

"The Pugwash program 
(up to now) has been pri­
manlv cHrecled to reduc­
ing the first threat- that 
of nuclear war within the 
developt>rl world. Many of 
us, howe' et. fl'el kct>nlv 
the seconrl rianger to peace 
and Yiabilttv nf mankind 
to be no les.s critical than 
the hrst one Scientists 
should contribute impor­
tantly to resolution of both 
critical challenges.'' 



STA FORD U IVERSITY 
ST,\NFORD, CAUFOR IA 94305 

DEPJ\RT).!E:\T 0 · C! ' :v!ISTR ' 

Dr . Irving Bengelsdorf 
Science Editor 
Los Ange les Times 
Los Angeles , C lifornia 

Dear Dr . Benge lsdorf: 

August 12 , 1970 

In view of your previous interests in Pugwash Conferences and The 
technological problems of developing countries, the Pugwash CommiTtee 
extends to you an invitation to visit and participate in the Stanford 
Pu~~ash Conference September 1- 4 . I am sorry that this invitation 
comes aT a late daTe but we had to manoever aroun previous Pugwash 
policies to have you and Dr . Perlman of The Chronicle attend . 

Further details of the program and the Conference site are enc osed . 

Our budgeT is o~ course very tight and will not cover your expenses . 
Meals aT Stanford will be $i2 . 00 per day and a room in Stern all 
(a sTudenT residence without private baths) is $6 . 50 a night . 

Hould you please let me know whet er yo will be able to attend; of 
course I wi 1 answer any q estions you ay have . 

NV : ds 

encs . 

Cordially, 
I 

/(1 ' - I l, .. ~ :. ,. ~ . 

f 
I 

,.. .. :. 
-~ 

Noel Vietmeye 
Conference coor i ator 
321- 2300, Ext . 2858 



Sam N ote s o n the Pugwash Ccnf=-ren ce on 11 fhe oie of Sc ie11 ce a nd T chno logy 
in D ve !opment 11 to be he ld a t S anfo rd Universiry 1 September 1 to 4, 970 

- he Conference Coor ina tor is: Dr. o I Vietm2yer 
Deportment f Chemistty 
tanford Ul"iven:ty 

Sta nford.r Califo rnia 94305 

Pho na : [4 5] 32 1-2300 ¥ e x:te r s:on 2858 

Any qu s ions r gard ing yo r arra nge m nts or stay a t Sta nfo rd should be d ir ct 
to him. 

St nford Unive rsity is loca ted fo rty rn iles south of Sar Fran c isco and fifty - f" v 
mil s from the Un iversi y of Califomi a t Berkeley. Th Conf ren ee will be hel d 
in rooms on the camp a nd p rt" c ipa n will be ho0sed in a reside nce hall (a lso on 
th e campus) . 

"he San ran c isco Airpo rt is lac i"e a:>pro..<.imately half way betw en th­
Univ rsity and th c ity of San :r ncisco .,. an participants shout plan flig .rs to 
his .A.irporro Arrangem nts hav b en made for l!mo s!n service from the Afrporr 

.. o rh Con er nee r sider.c o You shou d contaci th r .pres nt ive (~n.form d) ·of 
CharterS d n Serv ice 1" the Baggage Claim area of th .L.!:rpono In o rder for you 
to 1 e met in this way you musts nd your- a irline 7 1-light n mber, do t nd 'ime of 
ex, cted rri v I in San ranc isco to: 

Cnarter Sed n Se-rvice 
2766 Scott Boulevard 
Santa Clara 1 Califo rnia 95050 

'i 
llon : (,4. 5 246 - 4444 

Any I st minute changes should also be communicated directly to rhe I imous;~ 
service o It is very important that you r memb r '!hat th I imo sine driver wi! i b 
wair·ng at th Baggage Claim a!- a ( i" the I . ge carouse; that dispense your lu gag ) • 
He w i I be we r!ng a blac k ca p with silver band and on his I ft reast po k · a pin 
say ing 11 Cha r r Sedan. ' 

Cars may be rented (at your own expense) at rhe A:rport, and ro reach 
Stanford University rive out of the Airport and sou;h ow~ . c.. .. Sa.'\ Jo.)~ on rt:e oc.r ­
shore reeway (U o S. 10 1). Afrer approxim 1 e y twenty m i!es t ! e The sicond P .o 
A to exit, E~nbarcadero West 1 which lead direc.t!y onto th Un1versi1y C mp.;s and 
becomes Galvez S r er. - he rem ining route i dgnate on th~ accompc:-~ying 
Stan.cord m ? o 

-hew ather in ?alo Alto veri s from cool ·n the momir:gs nd evenings to 
tem~er tures in rh O's during the middle of the day. On Wedn sd y evenrn we 
or planning a wine ··asting and dinner at ldge Vineyard locaLd outh oi Palo A. to 
ct 2200 ft altitud with a superb view of n ay! and it would be a "'0 d id . ·o 
hav v;a ki .g sh es which can get irty nd wctm sw arer for t',e cool V"J in-.. 
-·emperatur s in an - ren e · co are us ally consi r biy cool than in Palo · o 



and if you are planning ro spen :,.:,me time ihere a fter the Conference some warm nr 

gcrmenrs a ;e sugg st d" For ·hos. who wo ld lik to do this, we wi ! make advanc 
resc;rva tions nd would suggest The · ere·ford Hotel {sir~g~e roo;n $9 to 14, double 
$14 to '18)" /ou should not::. that Monday, e tember 7 is abor Day, a legal 

h liday 'n th United St t s; busin~ss sw il l be clos r.d many people will be 
trav !ling on th e highway· ih;oughout the weekend. 

Participants will ! iv 1 eor r an meet in Stern H II. . Thi~ is one of rhe best 
tudent residences, an each participant will have a priv te room. The rooms do 

noi hav private b ths but Ve!)' adequa e facilities a re ava i lab le on each floor . AI 
lin ns and ma "d se rvice w:!l be p rovi ed. free park ing space is diacent to the 
r si ence . 

You should plan to arrive at Stanford on Monday August 31. Meetings begin . 

Tu sday n o rning and wiil cover four fu I working days. The conference organizers 
srro.1gly ug est t at you pion to l ave on Saturday 1 S premb r 5 rather than 
Friday th ~ 4th wh i -h is 1 he I st conference day. 

The Stanford t-.Jt. seum a nd the Gal lery , as well as the University's I ibraries, 
bookstor. and recreation fadll\· 1 s (in cluding an 18- hole golf cou rse for which a· 
!"'ominal f e is charged) will be open to yo. 

Mail for you should be add ressed in care of: 

Prof ssor Carl Djer::~ssi 
Deparrment of Ch-m istry 
S anford University 
Star.ford 1 C I iforn ia 9~-305 

Telephone Serv ice ; Your L ephone ca llers may reach yo o r tern H II 
from 7 a . m. until 11 p.m . by i !ir.g [41 5J 327-2920. 

Participants who are cor.i"inuing on to the Pugwash Conf r~nce at La' 
Geneva , w ·sconsin may wish to stay on t Stanford until Seprember 8. If you 
wi h to do thi s, pi .ase advise th Confe "'nee coor inatoc "mme iately and or­

rang m nts wi ll be made to ontinue your accom mo ation. 

Th Confer nee funds are not ufficien·:· to cover the costs of wives who 
acc.ornpany part' c "pants, but if any m mb s of yo r family rein eed comhg 

please advise ·he Co11feten ce coordinator. 

PI· asc forward a copy of pcpcts you int::;nd to pees nt t rhc Conf rene · 111 

or r that th y may be dup I i c te for orh ~ r mernb rs nd he pn;;ss. 



·---
AGENDA 

STA::.WOFJ) S~·iPOSilf.:'! : 

SCIE~CE A..~D DEVELOPi:'l:S:~T 

SEPTZMEER 1 - 4, 1970 

Sponsored by the kneri can Acade:7~y of 
Arts and Scien ces ?ug>vash Sub-Cor.unittee 
on t~1e Role of Science and 'i'ec"hnolo ~y 

in Developrrent ; Stanford University ; and 
the Center for tte Study of Scie~ce ~nd 
Society at the State Universi ty of .·ew 
York at .Ubany 

FIRST DAY 

Morning Session : 9 :00- 12 : 00 

WELCOHE FROM DI' . RABIXOWITCH ATD DR . DJERASSI 

REPORTS 

Topic : "What scientists from developir.g count ries see as nain problems 
of developmen t in their own count ries, particularly from tne 
point of vie,.;r of possii::lle assistar.ce from a~d cooperation Hith 
scientists froo develo;>ed countries 11 

Speakers : 
Professor Antonio Bacigalupo 
Dr . Jos~ Barzelatto 
Dr. James Colenan 
Dr . Nurul Islan 
Dr . John A. Katili 
Hr . A. R. Abdel )ieguid 

Afternoon Session: 2:00 - 4 : 30 

Discussion of Reports 

Professor Yash Pal 
Mr . A. Parthasarathi 
Professor F . G. To rto 
Professor C. M. Varsavsky 
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Xo rning Session: 9:00 - 12:00 

Topic : "What scientists have atter.;pted to do in assisting development'; 

Speakers : Dr . David Carney 
D~ . Julian Engel 
Dr. U. David Eopper 
Dr . John McXelvey 
Prof. T~o~as Od~ia~bo 
~ . E . G. Old~1a:::1 
Prof . V. A. Cyen~ga 
Dr . Victor Rabii::.owitch 

Af ternoon Session : 2:00 - 3:30 

Discussion anc Critic:..s-;: of :=!.eport ; Possioil:..ties of Inprovenent of 

Existing Prograr.:s and Developing ~- e...,v Progr aras 

4:45 

Trip to Ridge Vineyard for 1hne Tasting and Dinner 

~orning Session: 9:00 - 12:00 

: E? C:{T 

'.::'epic : "Inter;:-,ational Science Foundation" 

Speaker : tr . Roger ~evelle 

A:ternoon Session : 2 :00 - 4 : 30 

Dis cussion of Report 

Xorning Session : 9 :00 - 12 :00 

Planning of Future Proz rans 

Af ternoon Session : 2:00 - 4 :30 

Planning of Future Prog ra~s 

;:._:/ 0/70 
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