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. It has no animosity

" A SMALL HYMN TO SCIENCE

The ethic of science

Puts total reliance /;

On love of }urpr'ise
And on not telling lies -

Towards catiosity

. And gredtly admires
The mind that. inquires'

1 always regrets

The employment of threats
Whenever they're made

In attempts to persuade

« 8 N
For the world cannot fail
Lo tell its own fnle i
When questioned arigfrt )
In a rational light
So we dé;v't have to quote’
By lettgr or rote
The words of the sages
Of previous ages ’

o

~

~For'the teal world itself

Is our [ibrary shelf i

And ideas are best

- When put to this test

Then how do we choose

The knowledge to use

In improvihg the state

Of folks small and great ?
’

It-is clear we' must call

©On scientists all

TQ follow their light

With all of their might

And get each Sociéty

To see the propriety

Of apening their door
To.the need's of the poor

Andexpand knowledge which
Can he?p to make rich

Can contro/ human strife
And improve human life -,

P

Kepnath E Boulding
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! CONCLUSION AND RECOMMENDATIONS : SUMMARY .o
. . l

- 3
* a~t
e
It is in the intérest of all scientists and engineers to encourage development
Thcs Seminar gnakes the followm recommendations: _ -

ﬂ: - "

(i) i Scientific and Engmeermg Societies should play a more active role in .
N . development_.and should be'strengthened for that purposegw~hen end’
wherd necessary. N

. Ce L e . ,
r : .
(u) Planningand-evaluation for development purposes should be increasingly
' addressed by scientific and engmeermg(comet!es gs part of their

ectvvctles . . “

.

- (iii) Sécnetles should expand end emphasize theu:.contnbufon to the
) education 8rd_ training of scientists, engmeers and techmcnans for -
nsolvmg devé{obmént problems. , _
(iv) The ability of scientific and engineering societies cellect, avaluate
and tommunicate information should be more strohgly focussed
towards development.

)
-

(v) The U.N., National Governments, private foundations and societies >
should together develop plans and funding mechanisms for B?jnging
. scientific’and engineering societies into development projects where |
practicable. )
— . LY
(vi)' The momfentum cresated by the Seminar should be maintained and &
Steering Committee chosen from the participants tocoordinate follow

on actions. .

. LY
> -
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Y December 1
2.30 pm —CONVOCATION AND INAUGURAL REMARKS

)

‘ . Professor A K SHARMA
' — . Seminir Chairman

o Professor K E BOULDING " -
- T Seminar Cp-CQairman [‘

Professor V RAMALINGASWAMI
President, INSA

. 7 . . Professor M G K'W .
A\ L Secretary, Dept. pf Sclencefnd Technology, ‘
P \ ) » Govt. of Indle ’
, - ' Mr E Q DADDARIO ‘
. — Americdn Assoclation for the Advancement of Science :

Or TF MALONE R .
: v U S Nitional Academy of Scignces /

Dr R LALKAKA . :

"y . - * Deputy Direclor, Interim Fund for Scle ce and
. Technology for Development, United Natlons
* D Development Programme -

L ) K ¢ } Ay
4.00WS.OO pm . OBSERVATIONS REGARDING STRUCTURE OF

THE SEMINAR: ANNOUNCEMENTS; CHARGE T0"

L4

THE WORKI G GR@PUPS

.o AR T ¢ Dr S K DastyPTa-{/SCA)
: - . Dr J N NANDA (INSA)
S '.” "~ - DrJT RATCHFQRD (AAAS) . .
' . 6.00pm ¥ Aﬁjourn & . ‘
. \ ' .
T ’ Evenipg Dinner (by President, INSA) > )
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‘f C . December 2 ‘ .- - ., -
‘ j 9.3d\gm-11.oaf'5,m PLENARY SESSION

7 i L , . 4 ~

v oW . Chairman: Profesdor K E BOULDING

o Addresses : . » . ot

. ’ Engineering Sciences -

. : . Mr J DeBEtius” - . ’

Deutscher verband Techmsch -Wissen-schafttlicher
Vereine

'( - ‘ . Social Sciences .

. . Professor K E BOULD?NG

) Natural Sciences - )
- - - ‘DrY NAYuDAMMA o - . N

(] '
_Chairman, Committee on Sc/em and Techn ogy in
Dcvelop{ng Countries __

' 11.30 am-1.00 p)u -Qiscussioﬁ ’ L -
r L . . . .
\ -, Discussion Leader: -
} Vo . Dr MS SswaMINATHAN
) g " Member, Planning Commissidn, Govt. of India
> X - i .
1.00 pnr-2.30 pm Working Lunch_ .
. ’ ‘
C o 2.30 pm-5.00 pm ' Working Grons to meet con-currer'utly .
1 N ) .
. -, 1. Applied Research and Development
- % 2. Scientific and Téchnol‘ogic’aunformaﬁon
* 3. Scientific and Tqchnologifal Education
1{ ) and Trainihg . .
. . . 4.' Stientific and, Technological Planmng
' ¢ and. Evaluation - ‘ -
. - ’ ,._ ‘ )
. L 4 v . P .
n - ' ¢ .,
’ December 3 _ . * — — .
o2
9.30 am-1.00 pm Wqrking Groups
. ' -
.1.00 pm-2.30 pm Working Lunch
- € 1
2.30 prrt-4.3o pm ~ Working Groups .
° . .
5.30 pm-8.30 pm hgccptiom(by Chairman, AAAS-Chairman of the Board )
Q . .-
ERIC- | ' . ‘
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PLENARY SESSION

Chairman: Professor K E BOULDING -
Presentation of summaries of working

ions by each workin?
» \' ’

.
K
.
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group discussions by R

orteurs, followed-

by @ presentation of each grdup’s

recommendations by working group

Chairmen, and Discussion.
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~

Reception{( by President, INSA)

\

Vad
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Meeting of drafting committee to prepare final °*
"consolidsated réport of the seminar
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Meeting' of all Workshop Chairmen and
Rapporteurs:to discuss finaf consolidated

teport of the Seminar

PLENARY SESSION .

Chairman: Professor A K SHARMA -
ﬁsentation of Draft Report/Discussion

.
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n

Chdirman: Professor A K SHARMA
Presentéthn of Final Report
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_to many courtries in preparing for UNCSTD.

L 4 .

INTRODUCTION : :

~ The Americah Association for t‘he} Advancemeht ofe
(AAAS), the Indian Sciénce Congress Associatign (ISCA
+ the IndiagNational Science Academy (INSA) jq'ntly or
this global seminar on ‘“The role of Scientific and Enfgi
Societies in Development”. The seminar was held in NeW Delhi,
India, December 1-5, 1980, at the India International Centre
Over 100 pamcxpants representing the leadership of mainstream
«  scientific dnd engineeripg societies from all parts of the world .
“ carefully examined the development process and recommended
8  unique contributions which the scientific and engmeermg socxenes
can make in fostermg national development.

1.0 Background . .

This seminar was one of a series of various activities undertaken by AAAS, ISCA,
and INSA which relate science and technology to nationa! development. These
included specific projects related to preparations for the UN Conference on Science
and Technology for Development-(UNCSTD), held in Vienna during August, 1979..

. L4 R ‘ )
1.1 1978 Joint Indo-US Semmar } : ) .-

The As;an Regional Semmar on the Contrlbutlons of Science and Technology
to Natlonal Development, held in New Dethi durmg October HW?S was one in

“the series’ of meetings convened by Non-Governmental Organizations (NGO s) in
_ pecparation for UNCSTD. The seminar was joint

planned and organized by
S, TSCA and INSA. The 1978 seminar, partlyMunded by the yS National -
ience Foundation (NSF) and the Department of Science and’Technology, Govern-
ment of India, provided a forum for discussion and debate among US and Asian '
scientists on substantiye issues related to the development of autonomous capacity
to utilize science and technology as resources to achieve national development
goals. Further, the seminar aimed at increasing communication between US
scitntists and their colleagues in India and other countries of Asia, as well as in- .
creasing Asian regiohal cooperation. The Report and Proceedings gwere valuable

.t
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}‘2 1979 AAAS-UNCSTD Workshops® . A

* AAAS held a series-of four workshops under sponsorshxp of the US Department
of State,,as part bf US preparations for UNCSID. Of particular relevance to tfe
- - proposed seminar were the following two workshogs . o

* - ’ ’ . .
e ” : »

1.2.1  Bulding National Insnitutiags for Science and Technolggy in ‘Devel'obing
Countries, held on April-18-19, 1979. '

- . ' The participants stressed the need to strengthen and improve present instituions
RN ratfer than create new ones. Recommendations includgd the following peints: "
. (1) Developing countries should-set their own goals and these,should be
. T respected by the countries , .
\ ; . (i) An Institute of Scientific and Technologncal Cooperatnon (ISTC) 7
. - should be established 1n the US !

(iiiy US cooperation should be based to a substantial degree on'
pon-governmental and quasi-governmental organizatnons

. L o - “(iv) The US should .expand scientific and engineering manpower
e . development efforts o
(v) Effortstoimprove the flow of information should be dirécted towards
. solving problems rather than to implementing a large, general
« ~ purpose automated information storage and retneval system.

1.2.2 The Role.of Scientific and Engmeermg 4 Soc:enes in Development held
P on May 21-22, 1979 .

2 The dominant theme of this workshop swas that scientific and engmecrmg
societies have certain basic characteristics which enable them to_make unique con-,
tributipns to the development process 1n any country; they constitute a reservoir of
- individual scientists, engineers, and technicians with special knowledge and exper-

¥ ] tise,that can be mobilized to undertake specific tasks; they provide a peer review .

capability for evaluating the importance and value of scientific and engineering
proposals, programmes, and accomphishments; they contribute state-of-the-art reviews
of advances 1 their own disciplimes; they constitute an opeg market4or technqlogy
planning and delivery, ot constrained by institutional proprietary, or political
* barrierd; and “they provide a useful teaching, and educational function through
* the journals reviews, handbooks, and bocks that they publish on accomdplishments

and advances 1n their disciplines. .
It was concluded that 'US societies cag assist in‘ the development of a strong
v system of scientific and technological education by purturing the formatior and
growth of indigenous scientific and technicat soceties, gievelopmg relationships with
. universities to give leadership in their disciplines toward more relevant training for
- foreign students, @nd giving attention and peer approval to professxonal' participation

SR in mtemduonal development work . ) ,
/ AR 1
- 4 / ) 2 P
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. 2.0 Objectives of the Global Seminhr ‘ ' S

Professional sqcieties are a'n‘important part of the scientific and engineering infra-
structure of {most countries. The problems posed by development are generally

“"multjdisciplina.ry in nature and qg(t)en international in scope. The collaboration %f

scientists and engineers and of the Jocieties to-which they belong c4n be an important

factor as deyeloping “countries ‘build their own capacities for basic and appli :

research, and the related infrastructure needed to helg solve national problems” .

Partnerships between spcieties: from. industrialized and developing- countries, .
equally entered into .om the basis of mutual respect and cooperation, can be befe-
“ficial to the advadcement of the intellectual and social goals of both-industrialized
and developing spcieties.” The unique characteristicg of the scientific and engineering
societies' have permitted them ta make contributions to science and its applications
to development problems, and UNCSTD has created a momentum or which to build
for the future. . . ' .

. = ¢ .-
The seminar sought to: « .

(i) present the current thinking of various'societies Fegarqing their own
contributiods to development T
('i)i) Jidentify the factors involved in development and those aspects of
the’proccss"th"at are appropriat‘e_‘ for the.scientific and éngineering
. sqcxeti\es ) .
(it}) . provide participants with facts documenting past, current, and’

planned actiyities of the societies. . ~

(iv) enfrgize those societies tot yet involved in development to follow
» - suit and injfiate efforts appropriate to the goals 4nd resources of -

their orgapizations. . (
[}

The specific objedtives of the scminar were: -,

successful—and  unsuccessful—activjties of scientific and

~ engineering societies in furthering developmefit

. -

Using the results of the workshop on the Role of SCientific and
Engineerng Socicties in Development as a starting point, participants
sought to assess how the unique capabilities of the societies have béen .

' .- utilized in the past. Activities to further basic research, facilitate
communication and cooperation among scientists and engincers, and r

\

* .

igiprove the effectiveness of sciencge and technology as they are applied to
. solving development problems were reviewed.

. - B. To identifwand discuss the-types of activities scientific and engincering societies
&

can uriquely perfornf or contribute to, with the intenflto further development

Based upon past experience, the ‘participants attempted to clearly define
those activities that societies from both industrialized and devefoping ,
* countries'can Rerform to help solve dgvelopment problems. The May 1979
. [ 3

3 .. .

¢ N ~

\_ I
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Washington.workshop identified some of the things the US societies * = .3

7 " could do. This geminar* brought the discussion to an inter, tipqal,.e'ven .
‘e : . giobal scale, so that sciéntists and engineers from other iMgustrialized -
: « countries and the developing areas werg able ta discuss'these jdeas and v ’

o

. initiate others. ' - ¢, .
. . - N

C.+To enumerate and describe spéciiic c‘oopérative projects i : ) T

o

- . . )\ . . s - []
: ) . . Discugsions’of past activities apd present’.underfakings and plans that
» . are expécted to bear fruit served as a central jocus. A few participating
- societies described in detail possible cooperative projetts to be undertaken T

® 1 fulfill the goals mentiongd abdve. <, -

4 i - N . ‘
. ' D. To follow through ,w‘i)th the planning of%&w high priority projects
' “ + Bdsed on the deliber'ations:of‘the seminar, a few, specific projects will be
) identified for fqrther study and definition: Plannihg will take place ‘
' C during the months following the seminar. At least one project will be
based in India. ' o

Examgfes of such’ joint projcc}s are provided by the efforts of the Anterican
Chemical Society (ACS) with its counterpart societies Bogh in Egypt and India. The
Indian Ghemical Society and ACS held a seminar in January 1980 to review major Lo
recent trends in research in the two countries in various €hemical sub-fields,-and c./\
plan cooperative resgarch projectssin thage sub-fields. This demonstrates that
. T, professional' sociefes can .participate in the developnient of research capabilities by
. " .. undertaking joint projects.after holding joint workshops. - o
These objectives went beyond those of the May 1979 AAAS workshop, the results
of which wgre only a sgarting point for thé global seminar. The discussions we're»!
expanded to 2 perspestive tely international in scope. Further, {he momentum gene-
ratéd will be hifilized to assess possible follow-on steps and initiate the planning of
) .\ afew pilot projects. : S ‘ .
3 N , Throughout’the seminar, discussion was oriented towards the procéss by which ,
. scientific and éng}neering societies -can address development problems. The discus- ?
. for of specific problems (e.g., food, energy, communications, etc.) was.encouraged
' /”'/ mivc purposes onb o . ’ .
v [}
Co
.o\

- 3.0 Organization of the Global Seminar < '

4

3.1 Planning

o
~ \. . , .
_‘) The tesponsibility fof plannjhg the se@inar rested with the principal cosponsoring-

- organizations (AAAS, JSCK, and INSA). °
A Joint Organizing Committec of US and Indian scientists and engineers provided

advice and counsel af all stages of the organization of the seminar. ! ) )
r‘ ) -“committee {advi}sed on the participants, planned th¢ agenda, oversaw fhe logisti ‘
arrapgements,. and will assist in tHe selection and planning of follow;through L

\ o~ activitids. F

g
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“The AAAS Cons&rtmm of Afﬁhatcs for Internatlonal Programmes served as a
major resource to nomm‘éte and help to select particjpanté from the US, &nd identify
patential parﬂglpatmg societies and individuals from other countries”

, The Consortium coas:sts of ap‘proxnmately 80 of the scientific and engmeermg
societies aﬁilmtcd with- AAAS. It was formed in 1976 to facilitate cogimunication
‘ ' among those scieptific and engineerfifg socfeties which have expressed interest in the

mtct"natnonal aspects of their disciplines; to stimulate joint programmatic #Ctivitiesm, %
_ and cooperatngc programmes through the establishment of -a.b;mdbaseqmltldxscnp- - '
Jdinary network of associatioss; and to raise the concerns of scientific and eng,meermg
_ associations regardmg mtcmatxonal scnence.pohcnes and pnormes . .
~* . ¢ ] " . . l A
.+ 32 Backgrount }Iarerial o . o ‘ ‘.
. Background. matenals prowded to partncnpants of global seminar mcluded the
followin'g: , - v .= s
I. Coplcs &t m\gted and contributed paPers . < : -
) 2 The Report of the Asian Regional Seminar on “Thc Contributions o
. of Scnencc .and Fechnology to Natnonal Development’”, held in New .
! Delhi, October6-8,,1978 ‘ . ' - v
< i
& 3. The Proceeding, of. the AAAS workshop on “Bunldmg National . )
. Jnstitutions for Science and Technelogy in Developmg Countrles” 2
held on April 18-19, 1979
L . .
o 2 4 'Tpe Proceedings of the AAAS workshop ‘&n “The Role of Scientific and Y
* . -p Engineering Societies in Develdpment”, held on May 2127 1979 . : K
5. The Report on the Interhational Symposium on “Scienceand Technology '
) for.Development”, held in Singapore, January22-26,,1979
- @ ,‘ 4.0, Participants‘
V' 41 Number \'( L - C
The nfmbe{ of participarits was set at approximately 100, the minimum deemed :
capable of providing'geographic diversity among the various sodieties and the poten-
tial for a truly global dialogue. At the same time, it was small enough to be mana-
geablé apd produce tangible results through work accomplished 1n small‘gtoups. '
A The/ participants were mainly: scientists and enynecrs,«representnq’g’ broad )
" spectrum of scientifi¢ an ineering socicties. They represented disciptinary socie- . '
ties from the n,’itu:‘.l sci ial scncices and engipeering, and cam: from both - p
develOped and developin ies. Parficipants’ from developing countrjes were in
. _ some cases leading scientisfs or engineers but‘ot necessarily dlsc1phnary.socu:ty : . :
reprgsentatives, especially grhere suchsocieties are not yet firmly esta.bhshed Thirty- /
ve countries were represented, The largest delegatlons cam: from ‘India, the S,
tBe USSR and the People’s Republic of CE ) .
o !.’ .




4.2 Selection . - ¢

42.1 Criteria'f ' ' " - .
‘

The pool of etigible societies included ncg-govei'nmcntal disciplinary, multi-
disciplinary and federative scientific and engineering soc;etxcs and assomatxons of
national stature. )- ’

Participants had either demonstrated by their activities a strong commitment 4o
dcvclopmcnt ‘ar expressed’ an interest in bccommg active in dcvclop‘m;m That
interest, combined with a position of leadership withn a society, aimed to encourage
the ccmmitment cf a larger-number of societies to participate in development acti-
vities. The Joint Organizing Committee felt that endorsement by the leadership of
a largc number of societies would help assure a higher quality of scientific and
engincering talent being devoted to development problems i in both indystrialized and

developing countncs\ ) .

— h

4.2.2 Nominations and Selection . - - . -

Nc‘lnination and selection of béntlal pamcxpants from Asia were the primary
responsibility-of INSA and ISCA with the counsel of the Joint Oigamzmg Com!
mittee. The advite of recogni%ed and established scientific and engineering societies
in Irdia was scught in the selection of Indian participahts.

Nomination and sclcgtion of potentia) participants from the rest of the world
was the primary risponmbxhty of AAAB with thes counsel of the Jofat Organizing
Ccmmittee, in, cohsultation wnth it§ Consortium of Affiliates for International
Programmes. P < -

In all cases mdlgcncus scientific and cngmccnng socxctles were consultcd to the

maximum cxtcm possnble

-~

+ &

Ed

5.0. The Scminar‘

The Seminar was held in New Delhi,-at the India International Centre. - The
agenda is Pund on pages xi~xiii of this publication. The co-chairmen were Ptofessor
AK Sharma (ISCA) and Professor Kcnncth E Boulding (»AS). The language
of the seminar was English. . ,

3.1 Working Groups L, o,
Perticipants dcvotc&nost of their tigg- to- discussions in work#¥g groups, where
they analyzed the specific roles scientific and.enginegring societies can play in each

of the followmg areas: T s -

511 Apphed Research and Development: The organrzahon of projects and the
sembly of R & D teams capable of providing solutions to important problems, at”
least through the initial stages. o .,
- -° The Applied Research and Development working* group coyered the
formulation of applied research projects of common relevance to both
industrialized and developing countries. It addressed means to harness the —



- e . ' ' ¢ - . . f
: expertisé available in different institutions to.develdop desirable
technelogies while gptimizing available facilities and expertise. Relations -

. between research institutions and those involved in production, such as .
private and state merprises, especially small-scale enterprises, werer -~ *
considered. 01h T topics mcluded ways of articulating and formulating
‘ societal and econemic needs for the guidance of those involved in

directing and performikg research’and development; and development
: systems for assessing dle eﬁ‘eszuveness of resecarch and development
-— - programmgs; and nmurar;e rce evaluation and utilization projects.
- ., ]
51.2 Scientific md'Technoquica iformation: Yhe generation, dissemination,
abstracting, mdexmg, retrieval and populanzatlon of saentific and technical infor-

mation - > . . « ,

This workmg group dlscussed the characteristic modes of information
Lt - transfér: personal,” phint and electronic, as well as thé motivations and
- incentives for the ufllization of the bgst teghnological information if -
developmen%lbawd'activities The relatinshipsbetween primary
technical informatioff sources and secondary sources, mclﬁdmg';rade
, Jjournals, cohsuftmg firms, and technical stafdards, were considered, as well
as-relationships between scientific and tec nalogical information systems
_and other bibliographic data *bases and networks, especially ipternatiomat
. “networks. The role of scientific ahd engineering societies in reviewing, \
condensing, evaluafP ing, packaging, and popularizing scientific and o
tcchnologlcal mfdrmatnon for various types of users received spegial

,A m%m '"‘-'-e@ - -

v . W -
' 5.1 3 " Scientific. and Technofoglcal Education ‘and Training: The processes and
, tlw gntenaJor the selectidn df students and teachers, the design, contents and debe-

. lopment of curricula, the builfing of faculties and institutions, and integration of
-, students into work and. life, and contmumg education and training

/ " Integration of scientific culture with surroundmg indigenous culture and
traditions was consnde;cd in this working group, including the impacts of . )
- ‘ scnenuﬁc training in *Zﬂlenatmg stwdents from traditional cultures. The
) rple of scientific and engineering. societies in developing model curricula
or resfructuring existing curricula to adapt best to the development needs -
. of a country was dnwuﬁse&thxs included thesaggrediting of academic
" f;mdy programmes anthhe setting of conditions for entrance into a scientific
or engingering profession. Adverse restrictive effects (overly protective
sules that restricted entry or created professional monopolies) as well as
benefits of actions by the scientific and engineering societies were

L. considered. Other topscy Mcluded the active participation of students
) and feachers in societal developmént through educational cxtensno'l
- | activities such ag adult and contmumg education, national service, and
. « application of science and technology to local needs. - /
7 ¢
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5.1.4 Science and Technolagy Planning a .Evaluation: -The 1dentification of
p{gopfv nrn-hlpnzc and tha ?Mc'kln tarhnnlnmac to cnlun tbam tha procese of select-
“r ", . ing those most appropriate and most llke]yto succeed, and the role ofpohcv reszarch

‘ aimed at linking science dnd technology with the social, economic, and polmcal
systemh at the local, national or regional level. '

This working group discussed problems of local, national, regional and
global relevance which have thejr roots in science and te\chnology or are
particularly amenable to scientific and technological solutions, .
Coordinatior of those problems with the policies of individual gountries

and of world organizations, and th€ establishment of prioritiés in re]auo’\

to national needs were con51dcred The process of selection and assessment

of the most appropriate techno]ogles to solve specific problems, taking « .
into account factors of economic efficlency, manpower and matenil

resources, and socie-cGltural chkground was analyzed. The group ~ .
considered the meaning of development as realizatioh of -the human )
potential, explicitly taking into account non-economic issues relating to
the quality of hife and which are incorporated into traditions of personal.

freedom and indigenous political and cultural institutions. . v .
< .

-

v
- »

6.0 Follow-through Activities

Planning of a few follow-on projects is an important objective of the seminar,
and was the subject of the final session of the Joint Otganizing Commuttee held 1mm'--
diately after the close of the seminar. Pr(}\ct formulation will be carried out by
, small groups ‘of experts. These meetings will be convened over g period of time,
and ill. start with preplanning of kpecific projects” These projects will be expected
te show how the general principles diseussed at the seminar can be dlrect]y applie

.
-

to meet specific needs.
Funding for each follow-on project (beyond'thc prep]annmglfeasxbllny e:?latlon
stage) will be sought separqtely by the disciplinary societies’ concerned fronf appro-
iate national or international agencies. At least one demonstration project should
based in India and lead to Ipng-term cooperation between relevant societies in
: developed countries gnd Indian spcietigs and other in3titutions. S o
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. CONCLUSIONS AND RECOMMENDATIONS

.
.

- It is in the interest of all scientists and engineers to encourage development.

With this preamble, the participants unanimously adopted the following con-

clusions and recommendations of the Global Seminar on “The Role of Scientific -
and Engineering Societies in Development””. These conclusions and recommen- )

dations express in a tangible way the need for scientists and engineers to Took beyond -
their own marrow disciplines towagds the application of their institutional capabtlt-
ties to attain the broad goals of national development.

The Seminar’s conclusions and recommendations are the result of discussions that
occurred in the plenary sessions and four working groups. In those working groups,
the participants spent most of their time discussing and identifying the unique
characleristics of the scientific and engineering societies in diverse economic and
‘political structures, and considering how the societies could help solve problems of
developthent in four areas: (1) applied research and development, (2) scientific and
" technological information, (3) scientific and technological education and training,
add (4) scientific and technical planning #nd evaluation. Each working group pre-
sented its report, including a set of specific recommendations. The four reports
are an integral part of this volume. )

There are six major conclusions and recommeadations. Related to ecach are
specific points from the four working group reports. The six major,conclus:ons and
recommendations, together with all“the subsidiary points, were presented: to the
final plenary session of the seminar and unanimously approved. In their ensemble .
they rep what the pamcxpants came to refer to as ‘‘the spirit of New Delhi",
heralding a new era of pamcnpatm{ in development initiatives by the national’ djs- .
ciplinary scientific and engineering societies, with cooperatioh between East and West
as well as between North and South. -

v

N\
] . .
1. Because of their unique characteristics, scientific and engineering societies should
play a more active role in development and should be strengthened for that purpose
when and where neeessary. ‘ —

+ Specifically these societies are a reservoir of specialized scientists,and engineers
which can be mobilized for spcclal tasks; they provide a peer review system when -
needed; they can beconje an infrastructure for planning and evaluation without ins-
titutional, proprieta ofpolmcal constraints; their publications of various kinds cap
furnish the needed information for developrient; they can serve as a forum for infor-
mation exchanges. Industrialized countries have strong scientific and engineering
socicties whih in general, have not addressed problems of development as they should.

1‘)
S > \
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In developing countries, disciplinary sogieties are often weak or non-existent; &henr

creation should be encouraged with strong support frgm societies in industrialized -
countries. '

In the case of the least develop‘caountries, regiompl societies may ir;itially carry
out the needed task, keeping in view the necessity of eventually establishing national
societies. B

In any case partnershlps between societies from ILdustrialized countries and

developing cquntries, as well as among societies in industrialized countries should be -
encouraged.and increased.

v
-

Speciﬁc Recommendations ! . !

13

To achieve the goal started above, several actions are reqmred to be undertaken
by societies_as follows: : :

*A. Groups of societies in industrialized countries, wnth the collaboration of
‘'societies and other appropriate orgamzatlons from developing cotintries should:. °

GQompile a World Directory of Scientific and Engineering SOClCthS
To facilitate copperation among scientific and engineering societies, it is
highly desirable to have a world-wide Directory of Scientific and
* Engineering Societies” This diregtory woyld be classified into major

fields and disciplines; cross-indexed under country, region, etc., and .
contain descriptive information on each society. The directory should be ~
revised and updated periodically, annually if possible, and the actual
compilation should be performed by a society or a group of societies
possessing the facillties, manpower, and experience to implement this

prOjcct under the overall supervision of an international steering U
. commlttee

* 2. Compile and continually update a roster of individuals and societies
by discipline who are expert in and havé interest in problems of development.
Such a roster should include linguistic capabilities.

.

B. - Socreties in industrialjzed countries should:

1. Facilitate and increas¢ the participation of scientists and engineers
from“develbping countries in their activities.

2. Stre etgthen or form permanent vmmlttees for continued contact with
sister s le\xes and other appropriate partncrs in developing countries.

3. Seek devices tHat would permit their colleagucﬁ'rom developing* *

countries to enjoy the advantages of those societies without cost, or at
reduced cost. . .0 . N

4 -

v

4. Share in@ation and expertist on society manqge‘ient. .
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_ C” Scieties. in both Industrialized-and developingcountries should: -

+ 1, Establish formi liaisons between each other, along serveral possible

axes: North-North, North-South, South-South. .

2. " Held conferences and workshops ‘which focus on multi- and inter-
" disciplinary gspects of problems réle¥ant to a spec.iﬁc country or regioa.

3. Undertake collaborative projects on development problems.

4. Establish links between subdisciplinary or working groups so that

these groupy'can focus on problems such as: identification of research

problems, the establishment of research priorities, thé\development of -
research programmes and design for policy implementation,

, 5. Create awards for achievements'in international development, * ¢
6. Encourage the youth of both sexes and of i or'ty' groups to join in
the scientific and engineering professions. . ' .

I1. Planning ang- evaluation for development purposes should be increasingly .

addre&set{ by scientific and engineering societies as part of their activities.

The goal of greater professional society involvement in development ‘can only be .

realized if there are changes in trgditional attitudes and approaches. Professional
societies in bgth industrialized and developing countries should extend their goals

) and interests beyond theirtgaditional functions of publication, information dissemi-
nation and promotion of scizntiﬁc excellence within their disciplines. They have a

unique role to play in identifying situations where a radical change in technological
approaches may be essential if projected development ggals are to be realizable. They
can play a catalytic role in accelerating the interaction bétween the technical communit
and those involved in developmf@it planning and evaluation in developingcountries.

Scientific and engineering sdcieties in all countries should be more involved in
policy formulation and planning. In particular there should be more interaction be-
tween working scientists as represented by the societies and policy planning officials
who make decisions about the allocation of funds and other resources for science and
technology. This should be a two-way interaction jn which the scientists gain a better
appreciation of thé realities of d‘evelopment problems and the constraints under
which develgpment planning operates, while officials gain¥a better appreciation of-
opportunities arising from science and techpology and the limitations and time
co@u'aints in the pra?iﬁl application of wlﬁ:iena: to development -

e

Specific Recommendations =

A. Scientific and engineering societies in both’industrialized and devohiping‘ ’
he k—' - - I

countries should: .
f *

+» 1. Extend their goals and interests beyond their traditional functions of

publication, information dissemination, and promotion of scientific excel-

lence within their disciplines to embrace the problem of development.
o

¥
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= .2. Mobilize—individually and jointly<their i}tcllcctual resources to ',
' provide input to national development planning and to The cvaluatmn of
natlonab development plans from a technical perspective.

3. Work at cfanfymg development objectives and |dcntlﬁymg within

them critical scientific and technological issues, which thcn could be

attacked by morc specialized groups. . .a '

4, Be cp..r.... to examine and evaluate government pvhcxes and .
programmes in order tb develop greater mteragﬁon between dcvelopment
planning and research and development allocatidns.

5. Fosge closer links with industry and with’ other institutions dlrectly
LY engaged in development or dcvclopmcnt planmng

6. Undertake ad hoc technology assessments of developmeWt‘plans ~

* where success is sensitive to scientific and technical consideratior These
assessments must be interdisciplinary A4nd will usually require
collaboration among societies. ) '

7. "Take fyll account, in all evaluations and estimates, of local aspirations’
and material constraints, wh;lc attempting to distinguish between those

) valugs that should be preserved and those that posc fundamcntal obstacles
tq devélopment.

projections as a basis for identif}ing critical needs for neéw technologies

> .. o
J (\ + 8. Become more oriented tow?[is the implications of socio-economic
and highlighting these needs for'science policy planners.

) 9./Strive to keep government officials and policy makers informed of
relevant technological developments. One way to achieve this is for
societies to hold science and technology briefings for government decision
makers, the public and media. .

10. Be prcparcd to assist their government in adopting the tcchnologles
most'appropriate to the devclopmcnt of their cour;try : ,

11, Alter the sc:cntlﬁc réward structure to accord greater recogmﬁon to
practical contributions and to ingenious adaptatlon as well as to original
research.

[} N . L. ] B . i

. . B. Socnctlcs in thc developing countncs should: -

. L Play a' role in the assessment of tqchnologlcs proposed for
implementation of development plans-in terms of their wider social and '
environmental impacts. This can be done in collaboratlon with societics

-~ from industrialized countries. .

. .2.  Broaden their goals by striving to identify their national development

L needs, each in its.own fieldwf spegialization, besides identifying the needs
of their own members.

T ’ ’ 12
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JIL cieties should expand \arid emphasize their contribution to the education
and traling of scientists, eng‘neers and technicians for solving development problems.

Particip§nts agreed that scientific and engineering societies have a definite role to
play in §eneral ta develop exchange programmes for scientists and engineers; assist in
-, ,Tetraining and developing continying education courses; strengthien the applied social
sciences as they relate to development; cooperate, where appropriate, in developing
curricula focused on technology for development; assist in.technician training
programmes, promote cooperation between industrial and academic scientists and
engineers in. industrialized countries and in developipg countries. d N

’

.

Specific Recommendations

.

A. Scientific and engineering societies in industrialized countries should:

1. Stimylate the establishment of professional.8ocieties in developing

- countries to ensure that continuing edycation Ye pursued according to |,
local needs.

* 2. Educate their constituents about the problems of development.

3. Inform socicties in the developing Yountries on the availability o?

s educational literature. Sainple‘s of such literature should be provided Tor -
local adaptation. Proper'legal and/or finapcial meafis should be sought to
solve the copyright problem and to allow for indigenous reproduction.

4. Encourage the adoption of rules.allowing students from a developing
country to share graduate thesis education between that country 'and an
industrialized country.

[
B. .All scientific ard engineering socisties should: .

1. Create hechanisms of continying education that will-minimize

technical obsolescence. Programmies of life-long learning should
.be encouraged. s

e

2

2. Assist in retraining and,in developing cbntinaing education courses for
scientists and engineers. )

3. Become more actively ‘concerned in developing countries with the
training and performance of technicians and of skilled workers relatgd

to the general fields of their competence. There emists a gap 6f manpower
of technicians below the level of technically trained professionals. This *
gap must be narrowed and this can be done by creating instructional
programmes headed by individuals who are skilled' in both areas. It is N

further proposed that attention be given to the continued training of ‘
technicians. -

A

4. Create mechanisms (individuals or committees) that will maintain
surveillance of their governments® legislative actions as they relate to
’ professiongl education. Where legally possible, influence should be
. brought to bear to achieve desired improvement, ’ '

13 X
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C. -Scientific and engineering societies in the developing countries should:

1. Help in the definition and identification of regional and 1 needs.
This should be done with the cooperation of the scientists and Scientific
bodies within the region. It is suggested that societies refrain from
establishing a single global approach to training and éducation.\ ‘

. —_ 2 Perform a corpinuipg evaluation of local needs in education. K is
) /. . further recommended that societies create (whe{e none exists) divisions
- ' or sections devoted to the development of education.

3. Encourage training to b*mpatible with the home or ldcal environment. -
- -

r | 4. Adapt existing literature and other instructional media to_the local
environment. o - s .

5. Produce this literature in a locally understood and locally usable form.

6. Provide career gnidance and other information to their membergto ,
help alleviatg the “brain-drajn”

- H

7. Establish whenever possible short term joint education and training
- institutes on a regional or international basis in order to be as.cost
-effective as possible. At spme later day, such institutes should be
" nationalized, moving from an international to a hational support basis

- .
L
N

! . .

IV. The ability b:f scientific and engineering societies to collett, evaluawe and
R communicate informdion should be directed increasingly toward development..

The participants concluded that the priority domains, for scientific and techno-

logical information transfer should be the following: agriculturé, small rural indus-

tries, health, environment, and local energy sources. It is impcfrtant that scientific

, "and engineering societies assist in directing information necessary to those involved

. in these areas. Bilateral agreements between correspiinding societies have demonstra-
ted usefulness in providing solutions to the diﬂicu!t‘l s in information djssemination.

The direct exchangerof literature is beneficial, but its utilization ma ‘Iimite'd by

language barriers. More effective is the exchange of members, exchange of biblio-
graphies containifig tjtlgs and abstracts, as well as focusing on specific problem areas

. of mutual concern. ' . )

’ .. R e

Sp;ciﬁc Recommendations ) .

- «

\
A. All scientific and engineering societies should:
. { 1.* Facilitate the transfer of information-at three major levels:
(i) among professional peers in order to further research and ‘

. * development i
(ii) among technicians who apply basic science in development efforts
: ' 14
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%(iii) in the public domain at all age levels, in order to enhance the
popular understanding of sczence and to encourage \oung people to

~ " enter scientific and technologlcal careers.. -
. 27 Investigate methods for joint publication. . ‘ " o, !
3. Select the most cost-effective and appropriate form of mformanon o
. . trapsfer and exchange from such forms as: books, magazmes, abstr_acts B '

~ microfilms, microfiche, computer-compatibje magnetic tapes, on-line
“service, individyal consulting assistance, and organized mcetu;gs,
workshops, semmars, symposna and conferences.’ o “

B. Sblentlﬁc and engmeermg societies in developing coun )nes should:

4 Develop cost-effective t¢chniques for trdnslating, disseminating and
popularizing the pertinent literature in native languages. Although
English and Russian are currently the most prevalent languages for <
scientific and technical information, further work ‘in the direction of

‘" solving the language problem is necessary. -
2. ‘Develop teaching aids toelucidate essential principles -of science and
technology in a form of analog (non-verbal) language.
3. Encourage publishers republish important books in countries, where . .
production is less costly and books could be sold in markets not cErrently
devefoped at lower prices on a regional basis.

4. Update an carliersurvey made by UNESCO of the local conditions - - .
in Africa, and hitiate actwmes to define actions relevant to }bose J , '
- conditions. . o7

- v

v. The'U;litematibns, National, Governments, private foundations, and societies . .
should together develop plans and funding mechanism for bringing sczennﬁc and
engineering societies into development prajects where practical.

ExternaMfinancig) support. will be necessary to accomplish many of the goals stated
above. For example, it will be necessary to facilitate thi®transfer of scientific and
technological ihformation by whatever means. The transfer and exchange of scientific
and technical ififormation will have to be effected at the lowest possible cost. Since
information is expensive this can be accomphshed by subventions, throligh the
societies, from governmental sources, from private foundations, and/or by variabte
pricing  of publjcations according to country, region, or size of society mentbership.

- Small societies suffer from lack of financial resources to perform the function
desired, particularly in the dissemination of information to their members and the
public. It was recognjzed that some financial assistance is needed, particulatly for the
intia¥uisition ofiterature.”.

To aid i ifig funding for multidisciplinary efforts of scientific and engineer-
ing socicties focused on development, it is proposed that efforts be directed towards
generating a list or lists of funding organizations.

. . . -
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Speciﬂc nm/J-e-mim ) e N ]
A Fundmg whll be necessary to: . (/ - »

1. Complle the Drrectory of Scientific and Bngmeermg Societies
mentioned above.

2. Publrsh books ‘of importance to the -members of the socrety, such as '
abstracts in specific disciplines.

3¢ Enablc national societies to become aflijjated wiih internationai
organizations with the aim of i improving the flow of information.

4. Allow individual scientists ﬂ;dvengmeers from developmg countries
'to attend international meetings.

B. The pamcrpants urged the United Nations lnterrm Fund and other inter
national agencies to consider thé above suggestlons for support. They further urged
that scientific and engineering societies be involved in the planned conference that
will rdentrfy specific cooperatlﬁc € projectsfor support by the Interim Fund’

able to receive support directly from the United Nations . Interim Fund for Science
- .and Techno]ogy for Development. ‘

4
- v

V1. The momentum created by the Seminar should be maintained and a continuing
committee chosen from t he participants to coordinate follow-on actions.

‘.

-

' Specifi¢ Reconimendations

A. The Proceedmgs dnd/or Summary Report of the Glbbal Semmar
~ should be widely disseminated.

)

B. A Continuing Committee chosen from the participants of the Semmar
should be created to maintain the momentum,

3 . C. Articles- relating to the Seminar should be published in the Journal
* of each society-represented.at the Seminar. .

D. These articles should be later collated and circulated in the form of B
a supplementary proceedings, or perhaps in the form of a newsletter, - N
»

E. AAAS should follow up later actions by the participants and

communicate the results. Again this could be done in the form of a
newsletter.

F. Societies in all countries, industrialized and, developing, should setk
. to maintain the momentum created by this Seminar by promoting the

continuity of this, erideavour through similar seminars, workshop% and
. conferences in the future, . e

, 16
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C. Governments should recommend that scientific and engineering societies bc .
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o WORKING GROUP 1, \ .

¢ . Applied Research and Developrent

~ | .

1.0 Applied Research and Development

1.1 National dhd International Support ° \

" Many countries believe that a national, science-based research enterprise contnbutes
significantly to economic and social wellbeing. Yet more than 909, of research and

*t Jevelopment: activities in the world are carried out by scientists, social scientists,
.” and engineers in eoungries: in the North which constitutes less than one—quarter of

"the world's populatlon “©Only a small fraction of this research relates to the needs of

) underprivnleged peoples The remaining 10%, of the research and development acti-

vities are\camed out in the South, where there is a shortage of resources—both '
human and-financial—and where problems related to food, energy, shelter, environ-
ment, medlcme, population and communication often receive inadequate attention.

Smce the’ found{: of the United Nations, world goverynent has attempted to
imfpose solutions to“problems by fiat, and as such; the necessary programmes for re-
search and development are often ineffective. The UNCSTD meeting in Vienna
(197 example of “top-down” decision-making, has failed to meet the goals it
- sét and was, consequently, meﬂ'ectwe dnly a small fragtion of the funds requested
for developmental research $250 m has been identified; even a smaller fraction has
- been given to the world éommunity for action, $50 m. These rest with the recently
developed UN Inter nd fgr Science and Technology for Development while
other funds are pledged by countnes like Canada to be*administered by national
agencies likethe. the International Dévelopmem Research Centre (IDRC).

- A number of countries have attempteti-to supplement UN efforts by establishing
agencies such as AID (the Agency for Inlernational Development) in the United
States and the International Development Agencies in Canada and the Scandinavian
countries. More recently some OPEC coqnxnes have eontnbuted substantial funds
for.development.

The establisMment of research support agencies such as the Canadlan IDRC
the Swed:sh Agency for Research Cooperation. (SAREC) and the Netherlands Uni-
versitiey 'Foundation for International C'ooperatxon (NUFFIC) ntributed .subs-
tantially to development related studies in developing countries\Anfortunately
the US effort to -establish an IDRC counterpart, the Institute for Scientific_ annB
Technologncal Cooperation (IS‘!‘C’ has thus far failed in the US Senate. , " /
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. Within thoelust decade the International Foundation' for Science (IFS) whose

home is in Stockholm was esta¥fished and it js How supported by nearly 60 National
Academies and Royal Societies. Through its efforts each y€ar nearly 50 research grants
= of 10,000 US dollars or-less each are given to scientists in developing countries in
‘ . order to mogvate and mobilize younger scientists in universities and national research
institutes within developing countries to undertake high-quay original research on °
" problems of importance within their own countrigs. Thus farAhey have supported
) . the biosciences and agrosciences with no subport for the mathematical, physical or *
maté®ial sciences as.they relate to problems of development.

_»  Asone reviews activities of ifferent organizations which have played an impor-
tant role iff development, one would be remiss not to recognize the countribution of
non-governmental organizations (NGO’s). “However, by and large they have not
contributed to a large research and development {omponent. Onﬁ?c few cxcep- '
- tions is the ICSU Committee on %encc and Techiplogy for Developnient in Deve-
3 . loPing Countries (COSTED). It has functioned as an international broker reqpes:t‘ing
funds for workshops, travél, teaching, and other activities which have made discip-
linary and multidisciplinary programmes for development possibie. ) "

The focus of this global gathering is upon the national and regional scientifi¢ and
. engineering societies and those national and regional groupings of societies which
_1  have brought together scientists and engineers fromggnany disciplines in order to

work on research related to’ development

[y
.

»

) . .
12 Points Emphasized in the Discussion '

With the preparation for UNCSTD, few topics have received more international

; attention than science and technology for development. Still the exercise of bringing.
together scientists, including the social scientists apd enginzc_;s representing a
myriad of societies, to pnce again rethink the problem.has been invaluable. .

Special emphasis was placed upon theneed for disciplinary and multi-disciplinary
societies in more industrialized countries' to help their counterparts in developing® ' -
countries. It -was felt that this help can best be 'givcn‘ through an exchange of peoplg,
information and the development of joint projects and topjcal seminars. When possi-
ble the workshops and seminars should include some aspect of multi-disciplinary

. 4 work, since the problems in development are by their nature muliti-ficeted. .

An attetpt was made to identify applied research ;bémc&in which scientific and
engineering societies might jointly participate. ‘But, because it was impossible to
identify any specific project to whicl this large group could give its attention, it was

. recommended thaf th¢ Global Seminar work -through and with the U.N. Interim
» JFund for Science and Technology for Development and the International Federation
of Institutes for Advanced Studies (IFIAS) to establish project priorities. These ‘pri-
orities once established should then be brought to the attention of the discipl afy "\
and multi-discipljnary societies throughout the world for action. ’
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Two issues demanded the bulk of our attention: N
- (a) The strengthening throughout the wogld of didgiplinary societies and
» ways of encouraging their effective participation in applied R & D for
development. T .
« (by The identification of specific activities within each scientific and
.engineering society which might be pursued in conjufiction with other
societies in the world. .

The following activities-on the part of societies were jdentified as important:

. (a) The establishment of formal liaison between co-sponsoring societies
within developing countries and between societies in industrialized
countries with their counterparts in developing countries.

(b) The organization of workshops, seminars and symposia jointly K
sponsored by societies in developing and under-developed countries,

() The development of exchange programmes for scientists and engineers
through which expertise can be shared. ” |

(d) The establishment of organit links between groups working in the

“field of applied research such as: (i) The management ‘of professional
societies; (ii) the identification and framing of joint research programmes;
and (iii) the identification of resedrch priorities.

(¢) The establishment of special methods for the exchange of scientific
; and technical information like new\ﬂetters, joint publications; etc. -
L’\"67\\0(!3) The establishment of educational programmes leading to the training
‘ and continuing education of scientists, ‘and the training of technicians.
This will inclide the development of special recommendations for
. Jcurricula in technical colleges. ‘
h was recognized that both financial assistance and the identification of Wworkers -

in development -were important for the success of progsammes, It was therefore
suggested:

L . (a) That we should use agenties such as the JCSU and its Committee on
‘ Science and Techiiology for Development (COSTED) to assist with
"developmental workghops and seminars which focus upon development
problems. .

(b) That we should request that gov;:rnments allow funds now c—ontrolled
by the: UN' Interim Fund to be made available to societies for
development. b

(¢) That an exhaustive list of scientists and engineers and disciplinary -
and multi-disciplinary groups which are involved in development be
compiled and bi-annually updated. s !

It was felt that the important area of “applied research for development™ should,
receive due status within the scientific and engineering societies and that awards
should be established to recognize excellence in this area.
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' It is important to identify a mechanism whereby applied research projects for
(dcvek)pmcnt can be reviewed and evaluated. This should be the first step for further
- action.
Scientifi¢ and engineering societies should be involved in thc\phnmng proccss for ’
development within nations and groups of nations. Societies were urged to hold
* briefings for governmental decision-makers on a regular basis. .
Socieliét have the responsibility to educate their members and the general public
on matters-dealing with science and technology for development. This must include
continuting inferaction with the media.

' - v

g "

1. 3 ldentlﬁution of Problem Meas and Proposed Actions ‘ \

The following problems gyere ndentnﬂc‘;zy this working g}oﬂp as important\x{n\
* G -

~ specific actlons\vcre rec ended to lobal Seminar.

'1.3.} Problem: Many scientific angd engineering societies in developing count-
ries need stréngthening in oM to cofigribute effectively to development.
L Ploposed Action: Scientific and engiyeering societies should establish®a link bet-
wefn corresponding societies in industrialized and developmg ‘countries as well as
tween ghtieties in deveioping-countries.

f“f'hey should attempt to:

¢ {a) Estabhsh formal liaisdns between corresponding societies in
' ’ dcvclopmg and industrialized countries. i T J

.

;; (b) Establish formal liaisons between cdlrresponding societies in other -
devcloping countries. .

(c) Hold joint disciplinary and interdisciplinary conferences and
- . " 'symposia 8n tapics relevant to development.

iy

(d) Dcvclop exchange dnq visitors’ programmes for scientists and engineers.
(c) Share information and expertise on society management.

(f) Establish links between subdisciplinary or working groups so that-
. these groups can focus on problems such as: (i} the identification of  /
. problems, (i1) the establishment of research priorities, (iii) the development

of research programmes, and (iv) the design for policy implementation.

fg) Establish methods for scientific information px%ge, e.g., joint
" publications, newsletter§, etc. where feasible. -

(h) Alsist in retraining and in dcvelopmg continuing education courses
N for scientists and cngmcc;s

-
> A
;

I?J Problem Dcvelopmcnt is t\ultifacetcd and involves multiple scientific,
soviadf and enginegring disciplines. ' ’
Propaserl Action: Scientific and engineering societies should establish n'icchamsms
1 by- which relevant disciplines can be brought together to address problems of deve-
lopment . .. . .
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More specifically, they should:
(a) Hold conferences and workshops which focus on -multi- and
interdisciplinary aspects of problems relevant4o a specific country or
region. Examples of topics should include: fdod, energy, population
_ control, envnrgnmcnt, communication, desertification, water resources,
reconstructlon of ecosystems and human resource development. These
meetings should not only facilitate information exchange but also4hould
lead to Stientific collaboration.

(b) Ufilizc, where possible, existing networks, e.g., COSTED, to provide - .

a means for organization and communication between scientific and
engineering societies.

(c) Strengthen the applied social sciences as they relate to development. )

(d) Seek funding for multidisciplinary efforts of scientific and engineering

societies focused on development. This will be Tacilitated by redw®ing -

the national and international barriers to funding of scientific and

engineering socigtics. Y )

(¢) Compile and continually update a roster of individuals and societies

by ipline who are experts in and have interest in problcms of developing
untries. - . \

13.3 Problem: Appiied research Por development does not receive sufficient

attention from scientific and engineering societies, universities and resdarch institutes.

Praposed Action: Scientific and epgineering societies should increase their atten-

tion and involvement in problems relating to dcvelopment and encourage uriversi-
ties and research institutes to do the same.

¥

For example, they should attempt to:

*

(a) Develop means to better inform and educate scientists and engineers
in industrialized countrjes about problems of development through
symposia, joint conferences, publications, etc. It would be desirable to
hold symposia routinely on problems, of dcvclopmcnt at the annual
meeting of societies.

(b) Increase the parq‘cnpatlon of scientists and engineers from dcvclopmg
countries in socwtlcs of industrialized countries.

(c) Where approp;nate cooperate with universities and research institutes
. in developing,new curricula which focus on technology for dcvclopment

(d) Assist in the initiation and development of technician trammg
programmes

(¢) Protnotc cooperation between academic and industrial scientists and
engineers in developing ¢ountries, -and between industrialized and
developing countries. This could be accomplished through, workshops,
+Joint conferences and by visits by university and industrial scientists and
engineers from 8eveloping countries in universities and industries in
industrialized ®ountries. .

. ’
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) Develop méthods by thnch joint working groups can evaluate
collaborative projects so that both'failures and successes can be analyzed

to provide a basis for further action.

) (g) Establish awards for achievements in international development

. through the societies or an organizatjon such as COSTED. : -

’

societies in the policy formulauon and planning processes whith lead to décisions in
development. (
Proposed Action: Scientific and engineering societies should be nﬂx‘pre actively
+ involved in development and -evaluation of policy-planning.

( . 1.3.4  ProMlem: There is inadequate involvement of sc nuﬁc and cngmeermg

For instance, they should: ‘ .
i, (a) Hold scwnce and technology bneﬁngs for decision-makers in thc

government.

(b) Develop the means, where feasible, to part?cipate routinely ia
y government hearings and planning session on development. " »

. (c) Encourage their members to be more involved as advisors td

. ' appropnatc government agencies and decision-makers. :
- d) Develop progrimmes to educate the public on problems of science and

technology in development. One approach would be to educate the media
* on the substance and significance of these issues. At the same time,
scientific and ehgineering socicties should initiate programmes to educate
+,  their own members abom those factors—socnal economic and political-—
" that may, pltimately determme the acceptance or rejection of scientific and

technologncal innovations. , .
- 4

1.4 Rei-uhnon for Speciﬂl: Actions \

1.4.1 Governments should recommend that scientific.and/or engineering socie-
ties be able to receive support directly front the united Nations Interun Fund for '
Science 'and Technology for Development. .

\ . * ' 1.4.2 Scientific and cngmcenlg sogieties shpuld bc involved wnh arrangemems
" currently being made through IFIAS (International Federatiop of Institutes for
Advanced Studies) by the Interim Fund for a confdkence of science prattitioners to
be held in mid-1981 that would ide specific cooperative-research areas in deve-
lopment for support by the Interiny' Fund. .

1.43 COSTED (Committée on Science and Technology for Development) or
simjlar organizations should, be requested to act on behalf of scientific and edginee-
- ring societies in interacting wnth IFIAS and the Interim Fund to report and recom--
, mend to scientific and engineerin societics specific areas needing action and in
Whlch scientific and éngineering sofieties can participate. .




problems relevant to country or region. These .workshops. should be held in an ap-
‘ propriate developing country. |
. 1.4.7 »Scientific and engineening societies shoyld take specific actions to institu
o .cooperative applied reseatch projects between déveloping and industrialized count-
ries in the areas of environment, food, energy, communications, population control,
ecosystem reconstraction including desertification, water resource dcveYopmem and
human resource development. .
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N4.4 Scientific and gngincering societies in m\dustrlallzed and developing count-
ries should establish international committees to address’ development projects and
interact with other scientific and engineering sotieties. These committees should
examine spcaﬁc projects and establish liaison with other societies that could lead to
collaborative projetts.

1.4.5° Seed funds sMould be established by scientific and c\ngincering societies
to assist with multi-disciplinary and |ntérd|s«:|pl|nary activities such as workshops on
applied research.for development in devejopid® cbuptries.

1.4.6 Scientific and engineering societies should organise workshops on ‘specigc
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WORKING GROUP 2

Scientific and ,Technofogical Information

L3

2.0 Scientific and Technological Information

The transfer of technology for development is either a process of acquisition,
adaptation, and adoption of imported technology or of generation of indigenous
technology. “This process is primarily a two-way information and communication
process. The basic requirements for this process can be grouped Into: (1)_sources of
information, (2) means of information acquisition and exchange, and (3) fingncial
resources to transfer or to exchange information. Information excharlg&th'rough

professional societies provides advantages often lacking in‘elaborate i

nternational”
systems. Informatiorr sharing based on exchange among corresponding scientific and

engineering societies would address selected sxﬂ%@and focus on well-defined needs
reqyiring specidlized data, often generated by the professional societies themselves.
Transfer and exchange of scientific and gechnical information should be earried out
without inducing further polarization in the scientific and technological balance in the
world. On the contrary, the aim should be to evolve technologies for development
- which are compatible with® socio-economic frameworks ip the developing countries

which can benefit greatly from the transfer and exchange of relevant scientific and -
technical information within and between the developing countries. This process
certainly should not exclude interaction between developing and industrialized count-
ries. In the field of pure research, which has universal characteri;‘lics, the interaction
must be carried out across the world, and should not polarize within either the deve-
loping countries or just among the industrialized countries.

This working group examined the basic definition of societies and tTfi functions
they are expected to perform. The societies wete evaluated in terms of functions
which serve the purposes of the society’s members as well as those essential for
national need and international cooperation. Information transfer and exchange take:
place at different levels, each with significance to users possessing varying degrees of
scientific and technical knowledge. Three major domains were identified, and were
‘used as a framework for workshop deliberations (item 2.1.2, below).

— )
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. 2.1 Points Emphasized in the Discus’sion '

2.1.1 Scientific and Engineering SOCICthS -
Sfcntlﬁc and engineering societies are defined in broad terms as groups of specia-.
lists #n one field or a group of related fields, with the aim of promoting professional
knowledge among their members, advising their countries {government and public)
in matters of scientific and technical nature, and providing cooperation with corres-
ponding foreign societies with mutual aterests,
It was recognized that different countries have djfferent definitions of societies,
. associations, syndicates, academies, etg,,-but the term *‘societies” shall be used for
the purpose of this seminar to fit the general sense and definition expressed above.

2.1.2 Transfer of Information -
Transfer °£ infgrmation should be facilitated in three major dom'ains:’
(a) among professional peers in order to further research :
(b) among techmclans who apply basic scxcnce in dcvelopmcnt efforts;

, (¢} in the public domain at all age lcvcls in order to. cnhancc the
popular understanding of science and to emcourage young people to enter,
scientific and technological careers.

)

, 2.13 Major Elements Essential for Transfer and Exchange of Information

: The major eclements considered gessential to facilitate the transfer and cxc}:ange
of information &n a global scale as well as the national and community levels are

the followmg

(@ To facilitate _cooperation anﬁng scientific and engineering societies,
. it is desirable to have a world-wide Directory of Scientific and

Engineering Societies. This Dlrectory would be classified into ma)or
¢ ’ * fields and disciplines; cross-indexed under ceuntry, regich etc.; and
contain descriptive I%/ocmauon on cach society. The dlrectforyshould be
"revised and updated periodically, annually if possible, and the actual
compilation“should be performed-by a society or a group of societies
ﬁs&smg the facilities, manpower, and experience to implement.this
-project under the overall supervision of an international steering

committee. .
. () Smal societies suffer frov lack of financial resources to perform °
many of their needed functions; pamcularly as related to the -

dissemination of information to their members and the pubhc It was
recognized that some financial assistance to societies is needed,
particularly for the initial acquisition of literature. .
. (c) ‘Bilateral agreements betweep corresponding societies have '
demonstrated usefulness in providing solutions to the difficultiés in ~
informalion dissemination. The diract exchange of literature is beneficial,

But its utilization may be limited by language barriers. More effective is
TG 28
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. the exchange of members through formal and informal programmes and - -
participation in scientific and engineering _Meetings and seminars, ..
exchange of bibliographies contammg tities and abstracts, as well as

X focusing on specific problem areas of mutual concern. -

(d) The transfer and exchange-of scientific and technical information .
will need to be effected at the lowest possible cost. Since information is . Q/\\
expensive thig generally must be accothpanied by subventions to the ’
. societies, from governmemtal sources, from private foundations, andfor
by, variable pgicing-of publications according to country, region, or in
the case of very large societies, spreading the costs over the society
* membership. ° .

) (¢) The societies should be able to select the most cost-effective form of
information transfer and exchange from such forms as: books, <
magazines, abstracts, microfilm, microfiche, computer-compatible
magnetic” tape, on-line service, individual consulting assistance, and *
orgamzcd meetings, seminars, symposia and conferences. ~

(f ) Although English and Russian are currently the most prevalent .
languages for the transfer of scientific and ‘technical information, ~ 4
socicties in developing countries should devise cost-effective techniques
for-translating, disseminating and popularizing the pertineng literature in

ﬁeir native languages. F work in the direction of solving language
ptoblem is necessary. De\!tnt of teaching aids to elucidate essential
principles of scicnce and teMinology in a form of analog (non-ygrbal) <
language should be inctuded. ‘G\

(8) Socicties should strive to identify and serve national development
needs of their cbuntries, ach in its own field of specialization, besides

ldentnfymg and serving the needs of the society membcrs _

:2 2 Advice to Policy-making Bodies t, .

Financial appropriations for science and technology are in the hands of policy-
makers. In order to tap these resources for an adequate and approprjate portion of
the GNP, the societies should strive to keep government officials ang ‘policy-makers
informed of relevant technolog:cal developments, Educating policy-makers will also
assist the government in ing appropriate choices in selecting technology for the *
development of the count . The_policy-making: bodies of a country are important

" targets for the professional societies s they perform ‘information and assistance * ! N

functions. - .
4-

23 Priority Areas for Scientiic and Téchnical Information (STD Trinsfer

The priority areas for STI transfer should be the following;
() 'Basic scientific and technological information in all disciplines

(ii)  Agriculture and related fields |
29 N
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2.4.1° Besides -the World-Wide Dnrectory rccommendcd above (item (2.1.3 a)),
societies in developing countries need &nd should seék the following:’

(s) To encourage publishers to.republish’ important scientific and =~ oy
engineering books and sell them at lower prices in developing countries ~
* where production is less costly. Thiese books would be mfade available on 1T
8 regiomal basis in markets not currently developed. ] . . .
() - To seek funds and/or subsidies for publishing books of importapte
to the members of the society. Sources of funds may include industriatized
. country assistance programimes, United Nations agencies, private fundations,
etc. e

%eék financial aid or concessions for affiliation with jfiternational
organizations with the aim of improving the flow of inforrhation.

(d) To seek subsidies for special publicatiqns, such as abstracts in
specific disciplines. ] . . A ‘

- Some of thesabove, should be considered for support by U.N. Interim
Find and other Interhational Agencies. »

(¢) To establish and maintain contact w")t%overnmcnt officials and ] .
pohcy-makm provrdmg them with sciegifific and technical information : k
relevant to the planning process.. . ‘ '

r

242 Fmally, societies jn all ‘cou iesy industrialized and developing, .should . .
* seek to maintain the moméntum cregted by this Global 8eminar by promoting the - !
contjnuity of this endeavour thrgugﬁ similar scmmars workshops, and cbnferences in - .
X the future. /. S b e L .

Al
»

- ‘

2.5 Importance of Global Seminar . T
. The pamclpaqts ‘tecognize the importance of this Global Seminar in prOmotmg
the exchange of information and, hcnce. facilitating gnd enhancing the commitment
of the sciefitific and engineering soc,mncs to development. Therefors, it is recom-
" mended -fhat the. mothentum’ be mafntamed and continuity promoted for similar
/i_ Mm the future. A seminar within two years, for example, would be essential )
"~ for updating our present work and studying the feedback for futurg planning.
p .
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_ 3:1 Peints Emphasized in. the Discussion
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Scféntﬂ?c and Téchnoloqlcal Educatfon’ and T raining - N

~

3.0 Scientific and Technological Education and Traising

The position papers submltédgby-the"nigmbe‘rs of Working Group 3 covered a
wide spectrum. They ranged from specific acfivitids engagéd in by scientific and engi-
neering gocieties in the countries of -the authors, 10 needs that might be served in -
developing countries by sociéties in industriajized countries. . )

even issues or areas were identified as a result of very brief oral summaries of
the position papers. and the debate that ensued based” upor these papers. Certain of

——

‘ the issues are g:zli&ation}. (since thq original list was a very*long one), certain
in

, others are and d will continue. to’be controversial.! Not all participants agreed
that some areas were either of equal importance or even represented problems with-

- in their own geographic regions. A’missing, but debated issue ‘was that of #“develop-

ment” as it might apply to education and u;aining. The term meant different things‘
to different people and/or geographic areas. " : -

‘ ; ’ #/
. 3.1.1-2 Regional Approach and Quality &
" 1. The regional approach, including the problems of defining the
boundaries of a “region.” . .

v

2. Quality of instruction in opposition or contrast to quantity; diffcr?nt i

problems in different regions or countries.

It was a consensus that the_above two items 1 and 2, Regional Approach gnd
Quality are inseparable. The regional approach would be important in maximizing
'quality of education. The members of the Group were unanimous in their belief that
unique problems exist in unique geographic- regions®As an example developing and”
least developed countries dmongst the African nations have a common purpose in
“education not likely to resemble or be common to those of, for example, India,
Pakistan, or Bangladesh. In turn these might be quite foreign to those encountered
in Latin American countries. Other regional similarities and disparities could be
Aefined. Some progress has been reposted in the formation of consortia and/or fede-. .
rations sach as groupings of Central American countries. It is necesary for the °
scientific and engineering societies of industrialized couatries to help in the definition

- 33 .
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of the nceds within these regions utilizing the ceoperation of the residents and what-

., ever. professignal societies already in existence within them. Thus no single “inter:

-

3
s .

" _the need for continuing education is evident. The conat usefpl half-life (L l1‘1'2)

. roles in, dévelopment. Since national academies ne

national” approach should-be expecied, though one can expect tommon international
standards of excellence in scientific and engineering ediication. The geographnc sub-
divisions or regions. dﬂ!ed by the U N. could be used to develop educatnonal sys-
tems on a regional basls . .

Quahty anﬁ qnantnty m education should be measured -agamst or in terms of the
spec;ﬁc needs of a: glven region. For instance, a “‘particle beam physicist™ would
have little to oﬂ'er in a regi where the facilities for his field of experimentation
(or use of a product) are non-existent. Continuous evaluation of needs is important
as development progresses within a region. National societies can play a useful role
in this evaluation. Manpower-planning is needed to establish the quantity as well as
quality. Here and elsewhere, in the several positions that Iready been stated,

for all professiopals is perfinent. An engineer may be thought of as losing halfl of
-his or her effectiveness each 8 working years:: One\could estimate then that in some

16 years he or he would be.of little use.or able'to maintain either vitality or viabi-’

hty within a professnon In other areas, especially in pure sciences, the ‘half life”
"(L 1/2) may be less than the eight-year period suggested earliet. National societls
that do not already have such should create the mechanism Jor training and refresher
programm ieties that do mamta;n programmes should share theirexpertise. For
example, the Rmerican Chemical Society (ACS) provides short courses in technical

.subjects that are available in the form of films, tapes, and,#as such; can be of world-

wide use. It is important that some sort of cIearing house be estaWished to publicize
the availability of such’audio and video materials The 1mportance~o attragting young
people of both sexes and of mm&gg gtoups }hould be stressed tp keep the discipline
boﬁl: alive and imprgving.

f' \‘o

31.34 Academxes of Science and Scientific and Engmeehng ‘g:nd Their

"Role in Educational Devqlopment

. 3. Academies (natjonal ﬁlcy-a'nakmgaoups) vis-a-vis scnentxﬁc
and engineering societies; the role of each. _— -

4 The role of societies in education and training especnally as it relates
*to contmumg education or lifelong learning.

‘u
.

reasonable considering together
Societies and their respective
er exist wqrldwide, nor have
a‘commpn type of membershrp care ﬁ:ust be exetsised in defining.and differentiating
" their roles from those of sc;nennﬁc and engineering socicties. It was recognized that
agap ex:sts in the training of technicians as opposed to more @cademic graduate

A consolidation of i xssues was assumed as ben~
academi f science and sc:entxﬁc anﬂ engineer?

. training. “The former represents a “National Treasure™ sidte as many as a dqzen or

more support personpel (this is, those ‘technically ned) are needed for each re-
ch scientist (graduate traited). The gap, when1 s exist, may be bridged bx

\‘
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creating training programmes-which are taught by persons skilled in both areas. An

-other “gap™ exists i the industrial versus the academic-professional- fields as will
be mentionéd later. Instruction is most meaningful when conducted by s/taﬂ' ‘with
industrial experiegce. In some countties, the academies look ta the scientific and
engineering societies- to carry out their policies. In others, the academy is the
sc:entrﬁc policy- maklng body and consults with the government (and vice versa).
Returning to conunumg education, the participanis were united in recommending that
scientific and engmeering societies create dstxons or committees lo oversee the various
cures 1o teclmical 8bsolgscence, * . ,

- Not all of the scientific and engineering societies represehted in the group repor-
ted having an international “component.” When and -where such a component does
not.exist, it is proposed that it be created a4long with the bforemennoned conginuing
education arms. Within the education com;ionent it is-'proposed that evaluation and
accrediting units be established to help assure quality. Agaln, academies can usually
only recommend. All do nat have financial resources”'!o be “actlon bodies.” Man-
power studies should be made at frequent intervals. A danger inherent to a profess
" sjonal saciety conducting such surveys may be that the results could be said to be

“self-serving,” unless financial support to accomplish the surveys is provided by a
céntral government, . - .

A controversial point was one of devising and maintaining standards once a
sotiety, (perhaps ough an academy.request), had established “them. Some
societies, for example ACS, have such active and influential accrediting bodies. It
is suggestedsthat where such systems are a&lready operating, a clearing house be
establisheii o take advantgge of the available expegrtise, .

3.1,5 International societies, the creatron of one socnety from another or the'

sponsorship of one by another,
.As scjentific and engineering ? fields progress and as countries develop 'technologl-
cally, there emerges a need for societies or grdﬂi&s that will represent common
“%cientific and technical interests. It is recormmended that national and international
societies aid in the creation of sister societies in_emerging countries or in countries
where such do not currently exist, The partlclparm%c;zrﬁe the danger of duplication
&r of creating something for which there is little ‘n An example was cited of a
positive effort in establishieg joint engineering societies in two neighbouring nations,
Venezuela and Argemma It must always be borne in mind, howtver, that there can
‘exist language barriers; in a very large percentage of the cases, a commonallty of
language wjH not exist. If intersocietal actions”are to be taken, it is necessary that
individuals with language faclhty be involved. One professional society (ACS) has
“in the discussion stage the creation of ar International Directory of Chemists desig-
ned to include the academic personnel of most of, the world Universities. Although
the creation of such a vdlume’ represents'a monumental task, i s suggested that it
could include (in &ddition to their speciality areas and research interests} the lingui-
stic capabilities 6f university scientists, If sucha v Eproves to be succelsful, it
might be.possible for other scnentlﬁc and engin g SOCIetles to create similar
reference sources. o
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A negativg factor related to international societies is their usual financial depen-
dence on contributjons from national groups, Some such societies. are sufficiently -~
expensive to%age emerging countries (individuals or their own societies) from
joining or even maintaipning mgmbership. It is-proposed that some means be devised
to allow for reduced fees for those developing countries unable 1o bear the burden,
Still in the financial sector, another problem is the ever burgeoning cost of travel
to international meetings. Some items of business can only be accomplished on a

* face-to-face basis. A consequence of the escalation of travel costs in the future may

be the absence at such méetings of the most important segment of membership,
those who would dcnvc the greatest benefit, A proposal is suggested which involves
the production and circuldtion of a list of organizatiops, whether they be government
private, industrial, or philanthropic, that are designed to provide such financial hel
‘It is not unreasonable to think that OPE@/countries might be willing to underwrite
peogrammes of international flavour. ’ ’
. - ]
3.16 Scientific and engineering societies-as they interact with local governments;

* . the potential of di¢tation by government in education and training (at all levels) policy.

The inherent problems of government influence on a profession was recognized
but to differeént degrees by the working group participants. In some countries, the
influence may be quite different from that in others. In some cases, by their defined

\_constitutional right, the central government is responsible for the education of the
people at virtually every level. Government support on the other hand, may event-
ually result in indirect but ponetheless very powerful influence on education and
research policies. This influence is much more easily recognized in research than in
teaching though both are subject to control. Some scientific and engineering soeicties
maintain special offices, committees, andfor selgcted individuals, that keep the °
membership abreast of legislation that affects educatian as well as other aspects of
the professnon The creation of such committees, thought of as |‘Membership
Affairs,” or “Public Affairs,”” might be appropriate for scientific and engineering
socnctles It would be the responsnblllty of these units to report on legislation as it
mlght concern members. It is a natural law that if the scientific and engineering
" societies do not govern and regulate their pwn affairs in a proper fashion, regionally

" as well as’internationally, some other unit or group will step in, so-to-speak, to
“§l} the vacuum.” It would be unfortunate if this, by default, were the government.
It was recalled that more than once in history governments have changed with-#fé
consequence that areas have been divided between several countries. The creation
of these new nations has necegsitated changes in profcssnonal orientation and edu-
catlorlfl/steh'cture Joint decisiong op the educational structure could be made to
mutual advantage and result in great cost 'savings, For example, a single institute
might be created to serve several geographu‘ally related nations, assuming that a
commop language exists. :

\ . 14

e working 'group’s attempt to define “develop-

~

The “Brain-Draig”
. - ~With the possible exceptiog of

. ment,’’this item was.one &f th_e’ ost- closely contésted and debated, not onlyin
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i, source as to how and’on what subject a thesis can be produtéd. This restriction

terms of n’au ng, but tn the feasibility of any one seminar, conference, or congressy, .
to really come‘to grips with the problem. It was even debated whether it represented -
a problem. Whatever the causes, financial or otherwise, a number of solutions (with
accompanying problems) were identified. Centre® of excellence in research and

. edugation might be created to minimize the movement of personne! to the indust-
rialized countries where most emerging or developing country student and trained .
‘populations seem to move. This suggestion, in the ernd, seemed to be sglf-defeating
and with little merit since it would only duplicate laboratories and'libraries, as well
as other instructional facilities. It would be far better. if the industrialized countries \
could fcjcus on the needs of the developing countries to train persons with the skills
that are peeded in that particular rggion (Item 1). Thus, more effort might be” put -
on joint gradye training with partor all of a doctoral or master's thesis being done )
in the naWwe.or home country. Super'v\ision and basic course instruction would still be
accomplished in the university of the industrialized country. Such programmes do
exist but often univérsity graduate schools and administrations -are réluctant to
“accept the concept. It is true that there will be obligations imposed by the funding

could result in governments responsible for funding having little symp t?y with this
joint P®earch plan. '
Career opportunities that existin the dey loping countries andjor emerging count- -
rie} should be better advertised. Accompafying the advertising process, however,
thege must be opportunities and proper working conditions as well as up-to-date
- equipment. Stipends must be. ddequate make the return or desire to return
attractive. As important as pride in one’ ountry, providing the necessities of life * -
will essentially be thei‘.mot’watiug force,/Siplistic solutions do not exist. : ‘
It was further proposed that_refefe. aterials be made available describing
the potential within an emerging QC,,“ ry. Those who hire trained -personne] (or o
graduate studenss)’in an industrialiged country could benefit from more information
on the obligations that a student ’have to his-:own country. For instance, financial
aid 'might have been provided b eveloping country through the bachelor's level
on the condition that thepstgden _return‘ after completing post-graduate work.
Obvlously, there i§ a thin{ljfe thht is being defined," between loyalty and freedom. ]
i ineeri jeties have to daté\not taken as active a #9fe in seeking .
€y Ct nd should. As already alluded to, training should be compati-
blé to'and in co j)liag with the home environment. Stated in a different way; there
must be an intcll¢ctual egmpatabitity. with the enviroment. B
A “brainsdraiii™of 4 di crjnt sort but one that is reaching acute proporations in : .

i.;;dustrialized coun
one of ‘an ip va

(but certainly could be applicable to emerging countries) is
ty. The current pay scale in the secondary schools, and to
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some ext tertia
research€r) to industry. This is cspccia‘lly tr

such as in programming and computer fields.
pay is commensurate, and the “brfin-drain’
students suffer ‘c;cu though there has been_no movement of personnel from onc®

’
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education, favours the loss of the classroom teacher (and/or

in the journeyman type of employment
he need in such fields is great, the

%»follows. Thus fature gencfatious of °
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country to a?o/ther. One country (France) has a partial alleviation in apppinu'ng'
newly trained professionals who wish to enter the academic rankg _jo foreign posts
* where the language barrier would not be a problem. Aftena predetermind number of
years this person would be replaced, return to the home country to enter a university.
Thus, quality education and research are, essentially assured in a developing country
: that would otherwise lack the qualified staffl. ) .
An often-stressed."issue ‘by the participantsin this context is the impon:cmce of ’
instruction in the home country by persons who have lived and worked in, the “‘reak
.world” of thie profession in that country. Instructors should be able 3 teach fromr &
experience 3nd not by the book alone. ‘A need is recognized at the upper divison -~
level (pcrhap.;::ge commonly x'om‘ in the engineering professions) for properly
written materials that hre regionally oriented. India ‘was used as a demonstratidn
case where 2 highly visible and viable engineeriag programme now exists, but unigye
in ‘many respects only to India. go one has written texts, laboratory, and,or.design
materials for a specific geographic or local area. T o'a degree the ;same is true of
other written materials so badly needed for the local conditions.””

3.1.8 Collaboration among nations, internatiod8l training centres and institutes

. Joint programmes at all levels—natignal, regionaly international—and also at Al

stages of development should be investigated. National-centres could be established

. " starting with regional collaboration but eventually becoming full yndtional in character.

Still another suggestion was that of international collaboration such gs new exists in the

: International Latin American Training Centre in Statistics whi involves 15-nations,
It was suggested that visiting teams .be sent from industrialized countries to assist in

*  setting up such projects on a temporary basis. Support eventually would be withdrawn

in the international sense when the centres are fully established. Several examples of

such collaboration were cited: the Asian Institute of Technology at Bangkek and the

proposed practice school programme of Delhi (India), Massachusetts Institute of

i Technology (USA) and China. It was agreed that associations should npt compete

1ith universities but should encourage collaboration. It was also suggested that

associations gould identify the areas as well as the methods of research, appropriate

, 1o their countries. Initially sucté information may be shard between neighbouring

.countries with similar backgreuads, and bg latér extended and expanded. Both

governmental and non-governmental systems channels shodld be considered. The

former has the limitation.that users would obviously be restricted to a specified

geographic area. The non-governmental system would be more flexiblg and probably

.more productive. | - ) woa .
* ' Societies could and should be involved in the pooling of information and expertise

sugcessively af the national, regional and international Ievw. Such :}DVO'L& already
exists to some extent for individugls in scientific and engineering professions. There
is every reason to believe that a similar informative approach  could be made for

educationally oriented programmes. ) Vs .

©319. Enlargir;g and developing human resources; 1ncorporation of -both sexes’
#nd mipority groups in the educational development.
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In récruiting suitable personnel, the working group felt that the major, principhd¥
involved were: (a) motivation, linked tQ deadership and viewing the problem as a
challenge; (b) a relatively short and finite period for a’project so that the scientist
! involved would be realistic about the duration; (c) financial assistance in setting up
- a g'ov'eniknce structure in societies for thé purpose of recruitment. It was recommended
. that national societies be helped in recruiting human resources.for scientific education
..~ - vand training with financial assistance provided Jor the purpose of setting up a govern-
ance structure. The breadth of this undertaking suggests. that an agency such ,as
. * UNESCO skould be approached, * - e ' . .

LN
v

, 3110 Dissemination of ‘educational materials, financial assistance for the
emerging countries-including problems of copyright. - ' .

Several groups already exist that comvert teaching materials available in indus-
] " trializ’ei! countries for. use in developing “tountrjes. One such group is ICSU. A
© _ particular local” situation_might be refetred’ to;: NCERT in India which .screens
. « .+ materials requited for certdin local cenditiots. §everal suggestions and recommenda-
T - tions are included: associatiohs and societies in developing countries should identify
the material they heed from=industrialized dountyies. The availability of materials
. -*" required may also be advertised through such publicafions. Associations within
-'industrialized countries in collaboration with developing countri¢s should identify

"+ the institutions where there are particular needs in developing countries.

- -3.L.11 Fqllowp Action - )
The critical nature of this last item was recognized. Scientific and engineering
ociations that do not have mechanisms for interactions at the international level

hould do all in their power to establish such. Several of the fepresentatives in the

. working group described highly, organized International Activities Committees (e.8/

e the- American Chemical Society), There must be continuous communication. For

example, the actions taken at or as a result of this seminar nign be disseminated,

Several mechanisms already exist. The COSTED Newsletter goes to all Academies

.~ .and could be used. This same orginization as well as UNESCO cquld identify action
. ., agentyworking in turn with the Organizing Committee of this Seminar. The A4AS '

Office of Internatjonal Science could send a questionnaire and collect information from

all participants within six- months regarding further opinions and options. Later a’

.~ hational consortium of international participants might be arrahged. .

It was felt that rhe needs of the African countries are sufficiently spevific to
Jastify holding a seminar of the **Delhi*’ type. The proceedings of this meeting would
of course be widely dissemindted, Articles relating 10 it could be publishe¥ in the
specific journal of .tRe society being repfesemted by the participaats. These articles
may be further collated as supplementary praceedings. )

-

Al
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3.2 Recommendations . e T ) . '
3.2.1 Motivation of youth -of. both sexes. National and local societies should

strive towards ehcouraging the youth of both sexes and of minority groups to further

their education and actively join in professiqnal programmes.

39,




| - 3:2.2 International component. Societies that do not have an international
l -7 division or component are encouraged to generate such.

‘3.2.3 Stimulaginé new societi¢s. It is proposed that natjonal societies in indus-

trialized countries stimulate the establishment of national societies inwdeveloping
countrigs to ensure*am

other eﬁ'orts that professional contiruing education be
- pursued accord.mg to loca eeds. :

3.24 Career oppo ities it developing- countries. Professional societies can

provnde career giidance and other information to their members to help alleviate
. the “brain-drain .

3.2.5 Subsidized memberships. Socnetles .of the industrialized countries should

seek devices that would permit scientists from developing countries to enjoy the
e ) advantages of those societies without cost, or at reduced cost.

“3.2.6 International, collaborative institutes. Wherever possible short-term joint

education-and training'institutes on regional or international bases should be establish-

» ed in order to be as cost effective as possible. At some later date as the scientific and
gngineering communities increase in size, such institutes can be nationalizeqgmoving
trom an international support basis to a nationaj, one.

 3.2.7 Definition 'of local’ needs.

_National “scientific and engineering spcieties
should help in the definitidn and identification of regional and local nééds. This

. should be done with the cooperation of the scientists and scientific bodies within =
the region. It is suggested that societies refrain from establishing a single global
. approach to trammg and education.

3.2.8 Follow-up actlvmes concerning this global seminar are necessary

(a) An ecarlier group survey made by UNESCO of the local conditions
14

in Africa should be updated and activities inftiated to define actions
relevant to the local situations in Africa.

(b) The proceedings of this Global Seminar (as well as of any subsequent
seminar) shoufd be widely disseminated. .

a

(c).Articles relating to it should be publishe }/m the journal of each.
socxety represented in New Delhi.

(d) These articles may be later coltated in a supplementary proceedings,
perhaps in the form of a newsletter.

2

(¢) AAAS should follow-up later actions by the pamclpants and commum— -
cate the results.

-
N e

(DA Contmumg Comnittee™ chdsen from the pamclpants of‘ the Ne’w
Delhi Global Seminar should maintain the momentum ct;eated

329 Contmued evaluation of lacal needs. A contmu;ng e%uon of-the actual
neegds in education should be performed by* professionaksocieties. Itis fur ther recom-

mended that societies create (where none exist) divisions or secijons devoted to the .
development of ed'ucatlon

. w
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3.2.10 Training of sub-professionals. There exists a gap of manpower of techni-
cians below the level of technically trained professionals. This gap must be narrowed
and this can be done by creating instructional progrgmmes headed by individuals
who are skilled in both areas. It is further proposed that attention be given to the
continued training of technicians. ’

3. 2 i1 Continuing education. Socletles should create mechanisms of continuing
" education that will mipimize tcchmcal obsc}lescence, that is programmes of lifelong

lcarnmg —_

3.2.12 Lobbying in education. Societies sgould create mechanisms (individuals or_
committees) that will keep surveillance of their governmeats’ legislative actions as thcy
felate to professional education. Where legally possible influence should be brought

* 1o bear to achieve improvement. - ‘

3.213° Educat:on for unique local necd9 Training should be compat:ble with
the home or local environment. A means to this end is the scheme of allowing a
person from a developing country to share graduate thesise ducation between that
country and the industrialized country. Literature and other instructional media should
be produced in a locally understood and {ocally -useable form. This end can be
achlcved by adaptatlon of the cxxstmg literature to the local environment.

: 32 14 Dissemination of subsxdlzed cducatlonal material. Societies of the indus-
trialized countries should inform-societies in the develgping tountries on the availa-
bility of ed_ticational literature. Samples of such should be provided for local

.. adaptation. Proper legal and/or financial means should be soughtto solve the copy-
right problem so as to allow for 1ocal reproduction.

- 3215 lmdentifying funding sources. It is proposed that efforts be directed
towards generating a list or lists of funding organizations that might aid individuals
in devgloping countries, especially, to attend international meetings.

L]



-Co-Chairmen:

-

WORKING GROUP 4

Scientific and Technological Planning and Evalyation -

4

E H OKSANEN Finland |
Y A OVCHINNIKOV USSR -
BR Rao " india Lo
Rapporteuri: .
JL APPLE USA
V K GAUR India o
Participants: ' )
P AD ALLSOPP Guyana
D ATMOWIDJOJO Indonesia
+ BASTARRACHEA , Mexicp
(») BASl‘J India
J S BAwaA . India
W A BENJELLOUN Moroccd
HBROOKS . . . USA -
CHANG YIN People’s Republic of China
CHEN ZIAO YUAN People’s Republic of China
J G COLLINGWOOD United Kingdom '
E Q DADDARIO ‘ USA -
T F MALONE ; USA N
A NG NANAVATI India -
J N NanDA India -
W F NELSON USA C e
AT OSPINA Colombia
S M PRIMAKOV . . USSR .
S V RoxAs Philippines
W D SAWYER . USA
S SCHWARTZMAN Brazil
V | TKACHENKO . USSR
D WAHL German Democratic Republic
B E WINCH Australia =
£ ZWOYER USA -
. .
4D =




o A

7.
WORKING GROUP 4 ]
.Scientific and Technological Planning and Evaluation

-

40 Scientific and Technological Planning and Evaluation
41 Poiats Emphasized in the Discassion |
)

Most scientific and engineering socicties have objectives that further the interests
of their members. A major achievement wi! be that of broadening their scope from
the level of objectives related solely to the society to the level of those related to
development, i

Although scientists and technologists can play an important role in establishing

I3

. national policy and priorities, the right to €xercise this role will-undoubtedly have
“to be earned. ’ ‘

v /

A challenge to societies is the translation of development proglems into discrete
technical problems. To be carried out effectévely this must be done at the local level.
For example, given a mational objective of improved nutrition, how can the various
biologiu?socieﬁes organize themselves to identify the specific researchable problems
whose sofytion and application could result irf improved nutrition? This is a two-
way interaction that should match nation&! goals with the capabilities of existing
sqientific societies to influence the content of development plans.

Severe problems ghat constrain researgh planning in developing countries include:
(2) Lack of material resources; R T
- (b) Inadequate number of qualified professionals;
(¢) Lack of confidence in national profegsionals;

(d) Inadequate participation by national professionals 'in the planning

.‘\.

process; . .,

(¢) Relative neglect of the basic sciences; )

(f) rg::mtendcncy toward high visibility projects that fhay represent

sho solutions. , : S ‘

For e:fample. these problems are manifest in varying degrees in theé countries of
North Africa. The professional associations there are working toward alleviation of .
these problems through regional coordination in planhing and execution of scientific
and technological research. Membership in_ the association of Moroccan Biologists
is open to all disciplines. The Associftion has been effective 'in interacting with

. government by volunteering the services of scientists for specific consultancies. How

<
. . £
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can societies in industrialized coumnes be helpful to the small scientific socneues
such as those m Morocco"

Scientific socnetles, especnally consortia of related dis'ciglinary societies, have
comparative advantages which are valuable in the context of many development
initiatives. The socigties have less appearance of conflict of interest becauge they are
not competitors for the funding of operatlonal programmes, as would ‘li research
institutions of government ageneies.* However, continued credibility of thé work of
these societies and, consortjajs fundamentally dependent on the professional quality
of their analyses and recommendations. The societies are not and should not be
accountable in a political sense for the programmes they recommend. They can
"provide inputs to policy, but should not be responsible fqg establishing policy.

Regarding the initiatives of consortia of societies, e.g., in the field of plant pro-
tection; how can these groups assess the adequancy of the - proposed efforts to the
full scope of the problem? This question arises not only with respect to necessary
research, but evén more with respect to the necessary scale of application of the
research results. The question is not only what kinds of things need to be done to
attack a defined problem, but also how much, and on what scale of. application
‘activity is required, to make a real dent on the prgblem.

Scientific societies can have a major impact upon national policy decisions in the
industrialized countries, The potential exists for societies in g%e:hping countries to
play analogous roles. As an-example, the Ameriean Physica iety-has conducted
major studies on nuclear reactor safety, the nuclear fuel cycle and redioactive waste
disposal, prospects for photovoltaic cells {or solar energy development, #Md oppor-
tunities for more energy efficient buildings. All of these reports were endorsed by
Ahe elected Council 3f the Physxcaf Society before they were released, and they have:
bad a considerable influence on national pollcy It should be possible for scientific
societies to do similar studies in support of national and international developmem_
problems. : =

. The planning ‘and eValuauon of science and techq_jgy programmes must be
consistent wili political goals and realities. Such programmes must contribute to the
national welfare in the eyes of those responsible for planning and implementing
development programmes. ) .

The evaluation capahility of the scientific anq engineering sovieties is unique and
potemlally very important for development problems. Examples were cned in the
working group where societies had a favorable impact upon science and technology ;
budget development. A number of these examples can be found in the contributed
papers. .

In order to continue to play the role of programnfe evaluator and cmlc, societies
must maintain a strong dedication to ObjCCthity and independence from government
.control. It was pointed out, however, that in some small counfries the scnencﬂ com-
munity lacks members and’ stature requisite for that role. :

What is the respomblllty of societies to develop a capability for pla.nmng and’

evaluating programmes? How can thgy. be motivated to assume these roles? It. was
pointed out that not all members of societies in mdusmallzed countnes are motivated



-

, should award recognition to both types of endeavour.

assume these roles and that perbaps even fewer iir: prone to l)éome involved inter-
nationally. ~ ‘ /

It was also recognized that societies have }denuﬂed experhse through their mem-
bership but that these members are othepfise employed/and ‘not subject to society

“onsent of botl'individual and employer.

assignment or contro] except by mut
it value and cm}f&hty to government and to the

Scientists must demonsfrate th

peopl%n{o;dcr to be instrum in the programuie planning and evaluation proces-
ses. Various programme. aﬁ"ﬁ ions should bé ld;:mﬁed and their respective impact upon
implementation should be described. It wiis pointed out that 400-500 scientists were
consulted in the course of deve]opmg the most recent five-yeat plan in India.

. The poht:cal climate is important to the roles of societies in different countries.

Scietific societies’ may be effective in influencing funding decisions by their national
agencies on behalf of overseas projects, L/ .

Some national socicties now hold national conferences dedicated to speclﬁc txmely
topics. Such conferences could be broadened to embracé science and technology
® problems on an international basis. ‘ U

Some engineering socicties have an impact on the planning and evaluat:on process
by establishing : (1) codes and standards for construction, (2) curriculum content in
professional schools (and actually curriculum accreditation), (3)- policy committees
for assessment of important development topics with the aim of influencing legistative -
decigéens, and (4) liaison committees that interact with government agencies on a
regular basis. —

Questions were raised as to whether societies should seek to influence the politi-
cal process; will they or can they provide alternative plans or strategies, and are they
willing to make commitments to these roles? Obviously the larger societies with pro-
fessional managers may havethe resources and continuity to sustain these roles, but
it would be very difficult for small societies. .

) It was indicated that some countries are much more succusful in implementing
plans than others and that a basic reason is *“‘people’s involvement” in the planning

. process. Thus, the inputs of scientific and engineering societies as integral compos

nents of the national planning process should enhance programme implementation.
Societies cannot assume the role of national planning commissions but can comple-
ment to these bodies by offering opinions on specific topics.

A traditional role for socicties is to bestow professional prest:ge on selected
membcrs In some developing countries, scientists who practise hl_gg"y sophisticated
research with a low technology yi#ld are rewarded whereas others two also’ practise
good science but in pursuit of more pragmatic goals may go unrecognized. Societies

~

~

4.2 Reeo-eunﬂols i ‘ )

421 Profcsslonal societies in both developmg and mdustnahzed countries
should extend their goals and interests beyond their traditional funct:ons of publi-
catxon, information dlssemmatlon, and promotlon of scientific excellence within their
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* disciplines. Individually and jointly they should attempt to mobilize their intellectual .

- resources {0 provide input to national development planning and.to the evalua- ..

tiog of nat&ohal‘ development .plans from a technical perspective. - _

. 422 The goal of greater profegsionai lc;ciely ifivolvement i devclopmeit can

only‘ﬁe realized if there are changes in traditional attitudg and approaches, These

include: R . . . oy

. (a) Changing the reward structure to give greater recognii'ion'(o prhctiga! ’
contributiops and to ingenious adaptation as well as original research.

.~ (bY Forging closer links with indusfry and witﬁ bther-instit.ut'iqns )
- directly engaged in development of development planning. "~

(c) Clarifying development objectives and identifying within them
~ ~ critical scientific and technical -issues, which could then be attacked by
" more specialiged groups.” '
(d) Undertilking ad hoc assessment of dcye!'opmgnt plans where success
_  issensitive to wcientific and technical. considefations: These assessments
must be interdisciplinary .and will- thus usually tequire collaboration
among societies. . . .

(¢) Evaluating goyérnmeni policies and programmes in order to develop :
gregter interaction between devélopment planning and research and .
development allocations. ‘ S

#

.

-

. N . B ‘ L . A
4.2.3. Professional societies should become more oriented towards the implica-

tidns of socio-economic projections as a basis for identifying critical peeds fog new -

techologies and hjghlighting these needs through various communications media, .

7 Jhey have = anique role to play in identifying situations where a radical change in -
, . technological approach thay be essential if projected goals are to be realized. /

,4.2.4.' All evdluations and ;:ét,imatcs must take full account of local aspi‘ration& )

and values, as well as social and material constraints, while at Ptit{g to distinguish

between those values ‘that should be preseryedt and thdse that pose fundamental L

obstacles to dévelopment, . . :

4.2.5, Societies/in industrialized countriés and in the more advanced developing
! countries can play a catalytic role in accelerating the interactibn between the teehni--
cal community and the development planning and evaluation fungtions in developing

‘countries.  An important secondary benefit will be ‘the familiarization of more -

scientists and techpologists in industrialized countries with the realities of ‘develop-
ment problems. ‘ i . ..

4.2.6. Socicties in developing countries indivg’dually and in collaboragion with
industrialized country societies must play’a role in" the, assessthent of technologies
proposed for the implementatiow® of -development plans in terms of their wider social -

"and environmental impacts: ‘ <
, -

<

&

]

‘.




CONCLUDING REMARKS
AK suAnuiA Seminar Chairman

‘Development has been vanomly interpreted, but to me it méans culture of human
values, indigenous haman resources for a self-reliant economy, fostering an atmos-
phere of creative ideas without desttoymg the beauty of nature or more precmely,
the destruction of the natural ecosystem. -

The Semmat has been able to facus the immense potentlal of sclentlﬁc and
professional societies to achieve the above objectives. Ideas have .been concretized” .
for the (i) formation of a consortium of scientists at all levels, (u) methodology for
" the dissemination of the concept of developments to the masses, (iii) nfechanism for
utilisition of miaximum potential of existing resources, and (iv) invplvement of

. societies in‘national planning. The flow of information from developed to develo-
" ping countries and vice-versa, one of the essential requirements of development—its
mechanism for operation has been worked out. We sincerely hope that these recom-
meridations, which would create the requisite impact both at the “frational and inter-
national level would be followed up to the details. The sincerity, urge and jnitiative
. evinced in this Seminar ‘representing the cross-section of .the scientific community
of the world, provide sufficient reasons for optimism of the outcome of thu Global
. Seminar,

In tlieorgannauon of the Semmar*of this magnitude wluch is ‘truly Global in. .

nature, thie tremendous amount of basic work is needed. This challenge has betn
met principally by Dr J T Ratchford and his colleagues from the AAAS.and

- Dr SK Duasgupta and Dr J.N Nanda on behalf of the Indian Lcounterparts and

Dt R D Deshpande, Science Connccllor. Indian Embassy, Was‘hmgton The. able
assistance of -the entire staff of the Indian National Science Q:ademy who have
worked behind the ¢ is gratefully ‘acknowledged. We owe a great deal to.the
. .Chairmen, Ra , Discussants and Participants who had worked very hard to
msike the ummar a success. It is indeed a pleasurc for-me to acknowledge their-
help. Lastly, I must mention the name of Professqr Kenneth E Boulding—the other °
Chairman of this Seminar—who has been the principal driving force and a #burce
of inspiration of this entire congregation. The- friendship and the tapport that be
developed, will be ag invaluable treasure for me.
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CaseWestern Reserve University
Clmland Ohlo 44108

.

Dr UNE L KELSAY .
arch Nutritionist, CatbohydrateNutrition Laboratory
Be

tsville Human Nutrition Research Centre .
Sclence and Education Admwst{aﬂon ‘
‘U S Department of Agriculture, Beitsville, Md. 20705

Dr FRED C LEONE - .
Executive Director, American Statistical Association

808 15th Steeet, N.W., Washington, D.C. 20005
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American Nuclear Society

Ametican Soclety of

“ American Auociaﬂop for the |
. Advancement of Sclonﬁce

Agricultural Engineers -

-
.

oy
American Anthropolegical
Association, Society for
Applied Anthropology, and
Ametican Association for the
Advancement of Science »

Institute of Electrical and
Electronics Engineers

¢ ¥
-

American Institute of Nutrition

American Statistical
Assoclation |
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Dr THOMAS F uALQNE . ’ : {US National Academy of
Foreign Secretary, National Academy of Sciences Sciences
. \ 2101 Cemetitution Avenue, Washington, D.C. 20418 . -
. DrWILLIAMF NELSON - . Advanced Technology -~
. Director, Advanced Technology Lab., |GTELabs.lnc. -  Laboratory. -, '

40 Syivan Road, Waltham, M‘A 02154

DrJ THOMAS RATCHFORD American Association for the
Associate Executive Officer Advancerient of Sclence
American Association for the Advancement of Science” . ’
1776 Mass. Ave., N.W., Washington, D.C. 20038 ‘

[ - .
-

’

. Dr WILLIAM M SANGSTER _ American Association of
Dean, College of Engineering s . Engineering Societies
Georgia Institute of Technolagy, Atlanta. Ga 30332 -
. -
Dr WIL.LIAM D SAWYER, American Society for
Dean, School of Medicine, Wright State University * picrobfe
* P.O. Box 827, Dayton, Ohio 45435 :
Dr MOHAN K WALI Ecological Society of America
Director and Professor of Bi logr Project Reclamatian )
x 8122, University Sta rand Forks . :
North Dakota 55302 : L .
. O'E . P . B . -
. \ DrDOROTHY ZINBERG - American  Sociological
. Science and International Afiairs _ Association and American
‘\_' Kennedy School of Government, Harvard University Assoclation for the
79 Boylston Street, Cambridge, Mass. 02138 Advancement of Science
) ' Dr EUGENE ZWOYER American Soclety of Civil
Exegutive Director, American Society of Civil En.ineers Englnnn
! 5 East 47th Strest, New York, New York 10017 - .
A}
: VENEZUELA - . . :
Dr MARCEL ROCHE ‘ ’ interciencia Association
Editor-in-Chief, lnterclencia. Apartado 34842, ° ¥Yi .
" Caracas 105 - ‘
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- .
ﬁ ) 58 - _
. ' . Y

-




~ e o

o

B8.P. 2240; Loms, ngo_

Profusor OZDEM ANG
Secretary General, Turkish Microbiolqgical Snciaty
P.K. 57 Beyazit, Istanbul, Turkey

— .

[

Professor OLUMUYIWA AWE

Honorery President, Science Association of Nigeria
c/o Department of Physlcs, University of ’badan
ibadan, Nigerie -

L

_Dr JOH-N M HYDE
irtment of Mathematics, Unhmslty of Ghana
O Box 82, Legon, Ghana .

[

Prohuor KOSSI KEK&I
© Assoclation Togolaise de fa Recherche Sclénﬂﬁquc

.
, -
-

erouuuwsae e,
President, Uganda Gcoguphlcal Anocmlon
Depaitment of Geography, Mekarers University
P.0. Box 1002, Knmpa_la, Uganda
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Representing . }
Science Association of Nigeda

—
. I'd
A <
H
j
o . . ADDENDUM
e ’ o . .
The follow articipants could not attend the Global Seminar due to circumstances beyond
thgh contr:)‘l‘u i /‘9 oo
Name and Address ° o
Dr J O AMOSY. - '
Department of Plant Science, University of Ife .
le-He, mgma . i

Turkish Microbiological Socm{y‘

T 5 !

#
éclonco Association of Migeria
and Wast African Sehneo
Association iy

Waest African Sclonéo
Association - }

Association Togolaise de Ia *
Recherche scfo_ntlﬂqno

.

Uganda Goognphleal
Association’

.
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- . OBSERVERS ) L
' . b ' 4 . A ’
Mr ASAF ZAKI AHMAD Dr # S NAGPAL
Sy;tem Engineer, Computér Services ) Scientist, Centre for Study of Sclence and .
Department, Engineers ‘india Ltd. Technology Development, CSIR Complex * -
%}swrba Gandhi Marg, New Delhi, India Hill Side Road, New Delhi-110012, India
. [ 4 . ! td
- Dr M ANANDAKRISHNAN i Dr HERMAN POLLACK .
Chief, New Technologies Section v Graduate Program In Sgince, Technology
' . U.N. Centre for Science and Technology for and Public Poljcy I .
Development, Room DC-1044, 1 U.N. Plaza George Washingtfh University -
i New York, New York 10017, USA University Library, Roorm714, 2130 H Street .
. ., N.W., Washington, D.C. 20052, USA .
» '

[ 4
Professor R P BAMBAH s
Depariment of Mathematics Dr § RADHAKRISHNA

Centre of Advanced Studies in Mathematlcs Scientific Secretary COSTED, Dept. of Physics

Punjab University, Chandigarh - 160014, India  Indian Institute of Technology
Madras-600,036, India - N

2

Dr MANFRED CZRESLA Professor HY MOHAN RAM
Duwision of Iriternational Programs Prolessor of Botany, University of Delhi )
RationalScrénce Foundation, 1800 G Street Delhi-110007, India - ‘ .
N.W., Washington.DC 30650 USA L ) g . L.
' : Dr BEAT SITTER -

Dr RD DESHPANDE - + _ Secretary-General
Science Counsellor, Embassy of India - Schwelzerische Naturforschende Geselischaft -
2107 Massachusetts Ave., NW., Washmgton ) Hirgchengraben 11, Postfach 2535 3001 Bern

) » D.C. 20008, USA ~ Swlitzerland . .

- L

Dr ROBERT STELLA *

v o he
gr;:l:;r:iANWAR “ : Science Counsellor, U § Embassy. Naw Delhi
"+ " _ International Society of SonlSc;ence s fndia - . y .
cjo ICRISAT . Patacheru P.O., Hyderabad " br JRTATA ) L
A.P. 502324, India ) "Qoad . . L~ »
. . .. Laboratory of Developmental Baochemlstry
) Mr RUSTAM LALKAKA _ National Institute fog Medical Research -
* Deputy. Director Ml Hill, London, ‘United Kingdom
* intetim Fuad for Science and Technology. )
U.N.D.P., United Nations Piaza * Professor SK TREHAN - = .
New York, New York 10017, USA  ~ Mathematics Department, Punjab Umvers‘nty
- - ‘ Chandigarh 160014, India’
. Dr SHRIKANT D LIMAYE . . .
‘AGID Counsellor in India grrorra\tlnASNpT:l(a:ﬁlt :
Exploret . -
c/o The Geophypical Explorers , . UNESCO Regional Office of Scfence and -
New 1443 Shukrawar Peth, Bajirao Road .
P 411002, Indi . Teghnology for South and CentrafAsia
. [Foona d11bus, india """ 40-BLodi EstajeNow Delhl 119003, india
XS r R ; v
P’rofmwNGAR ’ A Proafgo: AR VERMA - ‘ Yo
. Dept of Pharmacology, University College Dire®or, National Physical Lal}oratoi‘y. .
" London, United Kingdoﬁv HHI Side Road, New Delhl 110012, India -~ ‘
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, y scu-:nnrm AND ENGINEERING' SOCIETIES " ¢
d AR REPRESENTED

1. Academy of Scienchs of the German Derriocratic/R§public
2. Academy of Sciences of the WSSR 1
3 Advancad Technology Laboratory, USA - B
+ 4, All- Unicn Bldchermcal Society of the USSR, ‘Mosco?N
' 6. American Anthropologacal Assocvatlﬁn (Soiety for Applied
_Anthropology) . v < . .
6 Amenban Assomation for the Advancerent of Science o : .
7. Amgncan Association of Engmeermg Sometnes . .
8. Amerr?’ig Chemiieal Socnety . .
‘mencan Institute of Nutrition . ) . .
10. Amorlcan Nuclear Society
A1,
12. Amancan Phytopathdlogncal Soclety
13. Amencpn Soctety for ‘Microbiology

Americen Physical Society » v > . )
-
1 4. American Socnety of Agr’jcutturat Engmeefs
~ 15. American Society of Civil Engineers . .o /
, 1% American Sociolog:caTAbsoc:atjon . . :
17. .Ametican Statistidal A'sao‘bia;io‘?\{‘ o .
.18, Arab Physical Society o

S8

.

20.
21.
22.
23.
24.
26..
.28,

RIC

Aruitoxt provided by Eic:

Asiatic Society, India ,
Asociacion Colombian para el Avance Qe}a Ciencia -
Asoocnation Mexucana de Microb:ologna -
Aasoclation of Momccan Biologists ; ’ . ': .
Assoclaﬂon Togotalao de la Re‘c.hercha Scien‘tif;que . 2
Auatrana/l’ew Zealand Agdsocistion for the Advancement of Scuence .
Bepgladesb Association for ;he Advancement of Scwdnce .

Birls institute of Technology and Science, India . , v .

.




‘ . 28._British Association for the Advgncement of Science *

. 57. The lnstituﬁon of Englneers, lndua

27. _Bo}rxbay Natural History Society, India

28. Brazilian Society for the Progress of Science

® 30. Centraflnstltut%for Management gnd Informatica. Rumanian Acade#ny
of Sciences -

"31 . ical Industria! and.Engineering Society of China
" 32, Chllean Academy of Science " "‘
- 3\3. China Assocxatnon for Science and Technolegy ‘ !
34. Chinese Socisty of Agr:cu!turat Machinery -,
* 35. 'fhe Chinese Society of Corrosion and Protection /
. 38. Conse;o Nacional de Investlgecxones C‘nenttflcas Yy Technologlcas
. . Casta Rica . .
‘ 37. DORtscher Verband Technisch-Wissens’chafﬂicher Vereine
‘ 38. Ecologicel Society of Americgs A
. 39. Egyptian Society of Consultingf£ngineers .
40. Federazione delle Associazion\ Scientifiche-e Techiche, Italy
X - 41. Federation of Arab Engineers - L.k . ¢ ‘
- ' 42. Finnish Association of Agricultural Engineering
X AR 43. G a Associati;'n of Professional Engineers
L . 44, Hﬁn Rekso‘Urces Management Inc., USA
v . 45. Hungarian*Academy of Sciences N ‘
' 46. Indian Academy of Scien’ces . ) N
47. Indian Botanical Society | [ . ) . . =
. : 48. Indian Med:cal Assoanatlon / - -~
Lt 49, indian Natlonal Science Acat;emy e ‘.
/ ’ 50:— lnd’ian Physics eswciation . . . - ‘
- 51. Indian Science Congress Association
52. Indian'Sciegce News Associasion ‘ .
- 563. 'Indian Society of Geheti‘s-and Plant Breédjnq, .
l r+ , 54, The*lnstltute»of Chemlstry, Sri Lanka :

. 12 ’lnst‘ltute of‘Electrical and Electromcs Engineers USA
56. The Institute of Phyq,gs, Uk . .. .

- 58 Institute of Electrorﬁcs & Telecommunication Engineers, India

. . B9. institution of Engjneers. Tanzania, *

- . v 62 ,
- ' o ‘ . *
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International Uguon of Pure and Apphed Chemnstry

Me'layasan Scientific Association ]
- s D

684. National Science Development Board, Philippines I /

65. N,ltfonal institute-for Metallurgy LIPI, Indonesna/ _ /

- .
65 Pohser Academy of Sciences, ' . / oy
- 6?. “Polish Geogl:gphlcal Society ' ~ " . .
68. Royal! Dutch Chemical Society, Netherlands -
) 89. The Royal Society of Chemistry, Sri Lanka Section
.- -
70. Saudi Bioiogicai Society . ,
- ' . . . L)
. 71. Science Association of vory Coast . .. . o .
) Z'Z. Science Association of Nigeria ° ~
A J
" 73. Science Society of Thailand . .
74. Sichuan Mechanical Engineering Society .. . v |
. ' - -7
76. Singapore National Academy of Science -
. _786. iste Chimique de Fr;nce . . - : \
. e 77. Sri Lanka Assoclatnon for the Agvancement of Sclence o i
- ()
— 78. Turkleh Mncroblologlcal Society .
79. AUgmda Geographical Association . .. . T .
8¢. Urlion Panamericana de Aéochciones de Ingenieros, Argeritina*
81. US National Academy of Sciences’ ot . . .
ot - 82. Verein Deutscher Ingenieuite ] ' '
. . .
+83.° West Africpn’Science Association .
4 . - 4
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. SPONSORSHIP ]
.- N i ‘ ‘ . . M -
PrnnCnpaI/ponsors of the global seminar were the Indlan Sclence'
Congress Assocuat(on (ISCA), the Indian National Science Academy
(INSA) ‘and the’American _Association for the Advancement of-
Science (AAAS).

Major financial support f e seminar&was provided by the U.S. , |
National Science Foundation through Grant # INT-8006190. .
The principal sponsors, the Department of*S¢ience anaTechnology* o
of the Government.of India and the league of Arab States also .
provided substantial funding.

In addition, funds were made available by the following cospon-<

sors for travel by partlcnpants or other expenses associated with
the seminar: i -

- ¢

£ : .
Thé China Association for Science
and Technology (CAST)

Beijing, People‘s Republic of China

‘-

The R;al Nether!ends Chemical
Society !

- Postbus 9061 3‘25& LP The Hegus
The Netherlands

Societe Chnmlque de France . ~.

260 rue Saint-Jacques. 750056 Pane Academy of Sciences of the, USSR

France - . Moscow V-71. Leninski Prospect 14 .

Deutsche Forsch haft USSR -
eutsche Forsc ungsgmelnsc 8 ,

(DFG) ’ . \4

Postfach 20 50 04, D 6300 Bonn2 ° The institute of Physics
Federal Republic of Germeny ( 47 Belgrave Square
. : : London SW1X 8 QX -

Verein Deutscher ingenjure (VDI) United King’dom '

Postfech 1139, D 4000 Dusseldorf 1

Federal Republic of Germany American Association of Ehginesring

Societiea . ¢
345 Esst 47th Street ’

Hungarian Acedernyof.Science‘s
-~ ‘New York, New York 10017

Bugapest, Hungery -
-
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