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ol Today, S/T is mankind's main enterprises, The
greater the capacity to generate and utilire S/T, the
faster the progress of a country,

2 Almost all advanced technology originates in indus-
trislised countries (ICs) which accounts for 96%
world's scientists and k & D expenditure of which 51%
go for defense and around 25% by TNCs for private gains
and only 1% for research on problems related to develop-
ing countries. It is the height of obscenity that half
of world's research is for devising measures for dest-
ruction of man and nature., World's most patents are

in industrialiged countries and TNCs, The patents
granted in developing countries are only to create
monopolies. Technology knowledge is power and this
power is held by fer', who dictate the temms and choose
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the people to give. Technology import has not proved
to be the quickest route either; neither the develop-
ment model of industrialised couniries is the only mo-
del for developing countries to follow, In fact, tech-
nology developed in industrialised countries is designed

for conspicuous consumption, for destxuction of nature
and domination of people and these are not suited to
meet the basic needs of the poor people in developing
countries. Forx developing countries' specific problems, [
there are no specific technologies developed in indus- ’
trialised countries. The indiscriminate import and t
utilising it without adaptation have also created dis-
tortions in the socio-economic fabric of developing
countries, Such technologies are also given under un-
favourable conditions and developing countries do rot
have the capacity to adapt and absorb. Further the
synthesis between traditional and modem values create
conflicts in developing countries,

.3 There is therefore no cheice for developing
countries except to develop local competence and self-
reliance in S/T, Self-reliance is not self-sufficiency
It is the ability to 'discem’® ~ ability to collect in-

fomation, analyse, choose and implement. It is the
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freedom to make and implement decisions. The concept
of self-reliance demands national commitment and poli-
tical will,

-4 Colleciive self-reliance among developing count-
ries is to complement and supplement competence of each
gountxy, to reduce time and money taken to build local

S/T capacity, to improve bargaining capacity, to exa-
mine implications of emerging technologies and to take
collectivep policy action and to respond readily to

social changes brought about by technology. ;

.'5 Self reliance in S/T would mean building up
structures, institutions and competence in local S/T

spectrum covering

b Basic and applied R 2 D Institutions i
» Educational and Training institutions f
* S/T policy integrated with national development |
policy
» Identifying S/T gaps, set priorities, assign
tasks, to 5/T teams

* Set up and strengthen registration, deposit, re-
view, eveluate and agpmval of technology trans-
fer agreements in public and private enterprises.

* Information, tech.nical assessment, evaluation
negotiation, legal conteracts

* Unpackage the technology package

* Malyse, arrive at altematives and choose
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Adaptation, improvement, absorption and utili sa-
tion of technology

Technology transfer and delivery systems
S/T:.and Future
S/T and Social Values

S/T and Involvment of the generators/users, people
policy makers, scientists, industrialists, bankers.

PRESENT STATUS AND GAPS IN S/T CAPASILITIES IN DCg
A brief survey of the present status of S/T capa-

bilitles may give a clue to the gaps that exist and the

steps to be taken for achieving national and collective

selfareliance in the cdifferent components of S/T spectrum.

o2

The gaps are:
Lack of

Access to infommation and awareness intelligéence;
ability to assess and arrive at choices; and choose;
adapt; assimilate and utilise imported or indege-
nous technologies

Ability to unpackage a package; bargaining capabi-
lity; knowledge and experience in detailed engineex-
ing, designing and consultancy service;

venture capital

Optimal infrastructure for R & D and trained per-
sonnel for generating indigenous technology.

Proper technology policy, linkages between fndustry,
university and RRD institutions, limited markets;
concem for traditional technologies; scientific
attitude and ability to absorb technology by the
majority of km the people,




3 BASIC POLICY ISSI!ES FOR _CDOPERATION
ol It is good to distinguish between Cooperation,

Assisturce and Aid: Aid is given by one country to
another to set up an institute, factory, etc. Assis-
tance is given to strengthen and effective use of the
existing facility e.g. equipment, experts, etc, Coope-
ration is based on the concept of equality and equity.
Cooperation is best between equals.

o2 Cooperation among developing countries must differ
qualitatively in concept and pattem and should be dis-
tinct from the cooperation between industrialised count-
ries and developing countries, The concept of donox-
acceptor must be replaced by the concept of equality,
equity, shared values, ideals, mutual interest and non-
expki tative character, bearing in mind the stage of
development and overall capacities of each country.

«3 Cooperation should be to supplement and compli-
ment the local competence ana for ndional and collective
self-reliance, by pooling, sharing, and utilizing re-
sources, skills, expertise, etc. Cooperation is to
develop local competence to identify problems, generate
technologies, design solutions, detemmine policies and

bring about self-sustaining solutions to relevant local
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problems and be responsive to local political, soiéial
sensitivities.

o4 Political will and commitnent is a pre-requisite
for such cooperation. The spirit of partnership; mutual

understanding and working together hammoniously as a

team are essential ingredients, Buthow to bring about
these equations is not easily answered.

N Cooperation should be not only technical ox com-
mercial cooperation but it should be cooperation for
overall growth and development of each developiny count-
)

o0 The contemporary develcpment should be linked
with that of the past tradition and make it a part of
national culture,

o7 The most urjent and crucial issue is for each
country to redefine its natiuvnal socio-economic goals
not pattemed on the models of industrialised countries
but in temms cof the real welfare of the people. It is
important to recognise that we can ill-afford the pat-
tems of conspicuous consumption and culture of consu-
mexism,

«8 Development goals must be related to social values.
It is the cocial values that decide our life-styles and
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the life-styles dictate the demands and needs which in
tum decide the type of technologies to produce the
required goods and services.

+9 Choice of technology - labour o1 capital intensive

simple or sophisticated, traditional or emerging techno-
logy.~ will depend upon the development goals and prioxi-
ties Dased on focal social values of the society., Alter-
native development styles require altemative technolo-
gles. If technology is an instrument of domination and
disparity between ‘*have' and ‘*have not' countries, it

is equally true between haves and have-nots within a
country.

«10 The kind of development, technology, directions

and priorities must be arrived at byR national consen-
sus involving all the people representing the relevant
sectors like govemment, industry, research and dewdop- ;
ment, banking and labour and the people at large who

are to be the beneficiaries, Full involvement of t 2
concemed people in the planning process from the very
beginning and arriving at an agreed plan is an assurance
for its successful implementation, Otherwise plans
remain paper plans,

.11  The policy for cooperation is not to superimgose

an organ: sational structure but to let it evolve from




the concrete programs and projects.

.12 Transfer cr mutual sharing of resources among de-
veloping countries include natural, financial, S/T re-
sources, human skills and resources transfer should be

compensated. The organisational and financial mechanisms

should be seen in this light,

«13 The concept of collective self-reliance between
developing countries is to find means to expand the
total resources flow, not simply change their propor-
tions. It is not substitute or a competitor but compli-
mentary to bilateral and multi-lateral and global prog-
rammes.

.14 The identification of com)limentarities is the
real basis of development planning and collective self-
reliance,.

.15 Thus cooperation between developing countries for
national and collective self~-reliance is imperative to
(a) pool the resources and share the experience and ex-
pertise; (b) share the power and responsibility among
the countries of the world; (c) brirg about new intema-
tional economic order, changing the present intemational ‘é?‘ﬁi

system ioaded in favour of indusirialised countries in ﬁ
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regard to access to infomation and flow of technology,

credit and control of markets, commodity prices, etc,
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Developing countries cannot continue to be recipients
of technologies that are often unsuitable, supplied at
inflated prices and under restrictive conditions.

.16 Ability to Discemn: The first concem of deve-
loping countries is to develop the autonomous decision

making capability. This would entail developing indi-

genous capabilities in getting an access to knowledge;
ability to assess, analyse and the wisdom tc choose,
Both infommation intelligence are necessary., The fact
that development process is transdisciplinary in charac-
ter, only a transdisciplinary team consisting of econo-
mists, scientists, technologists, social scientists,
etc., can study and arrive at development altematives
and choices and the ability to integrate insights of
S/T with that of economic, political social system,

17 If S/T has to be responsite to local cultural so-
cial sensitivities, the relation betwesn technology and
culture has to be analysed from several altemative pers-
pectives. Technology tends to hdmogenise culture and
‘modernisation' through technology becomes 'westemiza-
tion', The influence of the combination of technology
policies and cultural heritage as well as appropriate
cultural conditions for technological development have

to be examined carefully,
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.18 Techaology oolicy for what and for who?

It is necessary t. inegrate S/T with national de-
velopment goals and priecrities. Technology tasks and
technology policy instruments should be clearly defined
to serve the specific priority needs of the majority of

the people.

The cluster of technology policy instxuments &
covers:
= Industrial programs and policies

* Legal, administrative, institutional structure
to shape industxry to grow

* Incentives, controls

* Venture oriented banks, Rlisk Capital; Capital .
fox adaptation and improvement

d Promoting S/T in State Enterprises

* Support services such as stantards, engineering
consultancy, infomation, technology g acquisi-
gtgx.\, adaptation, diffusion, delivery extension,

* Linkages S/T with industry, education, user,

.19 S/T policies should aim location, situation, re-

sources and culture specific to arrive at local solutions

to local problems, S/T decisions should by andlarge

relate to Environment, Ecology, Energy, Economics, Equity,

Employment, Efficlency and more particularly for integ-

rated Rural Development,




il
«X) 1f technology is for the good of the perple,
people should be involved in development process and
should have a social control over technology. This
also means that all the actors in the play, namely
decision makers, administraiyrs, financiers, teshno-
logy generators should be sensitized to the cause and
use of science, with scientific atktude as a way of
life.
«21 The growth of effective S/T planning management
and implementation oxrganisations is a task of utmost
priority to developing countries.
«22 A Careful look at S/T to be an effective tool
for development calls for a three tier system of or-
ganization -

(1) High Level Intellectual Inputs: Centres
for Developsent Altenatives (CDA) may be set up
where transdisciplinary groups work out develcpment
altematives, provide altemstive choices for the
decision makers for taking an autonomous decision
making, Such a group may also help to axrive at tech-
nology cholices integrated with national needs and
priorities with the capabilities of technology assess-
ment, acquisition, adaptation, generation, relevance,

etc,
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(2) Development/Technology Delivery System: [t
is not enough to generate or acquire technology. It is
necessary to deliver it at the doors of the pedple that
need it, For this purpose voluntary agencies that have
the desired S/T competence on one hand and confidence
of the people on the other may be utilized. Voluntavy
agencies have the added advantage of getting things done
efficiently at less cost and time as compared to bureau-
cratic governmental machinexry, An umbrella agency also
may be set up to look into the needs of the various
voluntary agencies,

(3) Each agency may take advantage of
unemployed uneducated/educated youth technology transfer
agents, The youth may fomm National Youth Resources
Corps. This would not only give them jobs or self-employ-
ment but also the feeling of participation and pride of

achievement,
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1. IC CONSTRAINTS:

what comes in thé way of national and collective
self-reliance in practical temms needs a closer exami-
nation.
1 Joini action between countxies is no substitute
for dhdtemmined action at national level. At th¢hational
Jevel, some of the countries feel that they have not
reached a stage of development for self-reliance., Some
lack in financial, hL.man and management resources. Some
feel that climate for foreign investment may be blocked,
o2 Cooperaticy: in basic research is simpler and
easior but in case of technology which may be put to
commercial use an iridial, deeper understanding on who
shares the benefits to what extent is essential,
3 The 30th Pugwash Conference, August 1980 (Pugwash
Newsletter Vol.18, 1 & 2 1980, p.9) identifies the
obstacles to S/T developwent which are to be overcome
and which require continued attention and investigation
regarding their causes and consequences in developing
countries. These are:

(1) lack of an effective science and technology
policy

(2) obstructions to self-reliant> development
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(3) 1lack of research and development in indus-
txial sector

(4) absence of linka%es between R & D labora-
tories and industry

(5) Scarcity of technical staff at the inter-
mediats level

(6) inadequacies of the education system

(v) absence of S/T in economic sectors
(8) lack of S/T infomation systems

(9) inappropriate administrative machinery in
S/Tpgnsgitutions . [

{10) lack of a code of conduct for the operation s
of TNCe : ’ :

(11) lack of cooperation between developing count-
ries having problems of similar nature

(12) failures of industrialised countries to set
up appropriate mechanisms and positions for
S/T personnel of developing countries

(13) faiiure of developing countries and indus-
trxialised countries counteract brain-drain
both intemal and extemal, etc,

) The countries that have a colonial past also suffer
from other constraints,

(1) The legacy colonial administration is based
on mistrust, Hoxlzontal transfer of indus-
trial technology from one industriasl fimm
to another withzn a country and from one
deve10ping country to another has not found
fawur, Instead all of them go to the same
westem fimn for the same technology.

(2) The colonial dependence extends to the
thinking that *what is foreign is best; what




(3)

(4)

(5)

(6)

(7)

(8)

* Education and training institutions are apparently |

15

is urban is good and what is rural and
traditional is bad®., The craze for fo-
reign goods is yet another indicaticen.

Further it suits the investor in deve-
loping countries to produce and sell with
ease and quick grofit the pwducts with
an intemational brand name and therefore
only looks for foreign technology

The selection of technology is also cir
cumvented by such factors as foreign in-
vestment and credit facilities fxom sup-
pliers of equipment,

The decision makers have 2lso additional
attractions in foreign collaborations par-
ticulaly from industrialised countries,

Hamony, team work, cooperation are watch
words of Japan. This cannot be said of all
developing countries, wgarticularly those
with a colonial past whose policy is to
divide and rule, How to inculcate the spi-
rit of working togethe in hammony and coope-
rative endeavour is a major issue,

There is an intellectual dependence. The

elite in developing countries are more at

home in industrialised countries than with
thelr own people andihe decisions are made
by the elite as conditioned by the westem
training and temperament and not in conso-
nance wgth the wishes, needs and priority

of the majority of the pecple,

Lack of local competence and innovative
attitudes it developing countries is also
partly due to colonial past.

replicas of overseas institute maintaining colonial heri-

tage and intellectual dependence.
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» DPecisions in respect of universities, R2 D
design of programmes and priorities and deployment of
resources were taken in the interests of the empire
in the past and later that of TNCs,
#  S/T policy of industrialised countries is to main-
tain the superiority of industrialised countries. Ac-
ceptance of such policies uncrifically by developing
countries only perpetuates the dependence. National
capabili ty should be developed both in traditional anc
emerging technologies and counter the moves ot indus-
trialised countries.
* Even a country like India with all its =y laxpe
infrastructure for S/T industxy and skilled S/T man-
power is a classic example for continued dependence for
new designs and techniques from industxialised count-
ries. This is because of the fact that the initial
wholesale absomption of unmodified techniques of pro-
duction fxom industrislised countries is perpetuated
without discemible imprvement in the local capability.
The dynamism to invent and innovate is curbed in this
FI0CEess,
* Industrialised countries have not only technolo-
gies but also control their transfer mad use maintain

their technology knowledge advantage by sustained R&D
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effort and access to financial and managerial resources.
As against this, cdeveloping countries have a weak bar-
aalning position, without free access to technology in-
fomation and ability to analyse, assess, acquire, adapt
and absoip imported technologies and/or generate their
own. Technology generaion requires money, long time
lead and technology becomes obsolete fast ond the inabi-
lity to sustain all those make developing countries
dependent on industrialised countxies, Technologycal
dependence breeds further technological depandence and
the continued application of inappropriate technologies
to distortion in the industrialisation process and cul-
tural and social value systems. The benefits do not
also flsvi to the masses of population,

o7 To repeat, development of indigenous technological
capabilities thus becomes imperative to promote techno-
logiesal self-reliance, to promote cooperation between
developing countries to share the know-how; to ensure
the technological supplies inside and outside developing
countries confimm to certain acceptable noms for tech-
nology flow and promote peaceful use of S/T for the bet-
tement of the masses of people timugh development of
economic sectors like industry, agriculture, transport,

elc,

|
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.8 Such a development should cover the total
technology spectrum covering the selection, acquisi-~
tion, adaptation, absorption and continuous improve-
ment of technology and conducting RRD and generating
technology. This include human resources and skill
development at different levels from decision-making
carrying out research, design and engineering, exten~

sion, dissemination and commercialisation of processes.
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5. FPRECONDITIONS FOR INCREASED SCIENCE AID TECHNOLOGY
QQOPERATION AMONG DEVeIOPING GOUNTRIES:

* Politicel will and commitment to national and
collective self-reliance,

* Co-operation with a spirit of mutuality of
interest, equity and mutual trust;

* Respect for cultural, political, social diffeven-

ces and respect for national sovereianty;

* Compatability, team work and willingness to
share;
* Clear understanding of the tasks of a co-operative

endeavour and who does what and who gets what benefits
at the very beginning;

* Faith in and commitment to the cause and use of
science and acceptance of science and technology as an
essentisl instrument for socio-economic development.

* Develoging national science and technology
compatabilities and technical manpower for effective
co-operativn ad collective self-reliance in science

end technology.

B e gy e
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* Anannual expenditure at least one per cent of
GNP by 1990 by each developing country on R & D. g ;:7;
» Economic co-operation among developing countries 23
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(EcDC) through technical co-operation ( TCDC)

L

T

» Setting up of a nodal organizational and manage-
ment structure/involving national and regional science

and technology focal points to coccdinate ECDC programme.

* Setting up of an apprup:riate naticnal documenta-
tion and information system to facilitate exchange of
information and matching the talents with the tasks

of co-operative endeavours,

* Identifying national foccal points to provide
for a specific framework for concrete co-ooerative

arrangements backed by financial allocations,

* Identify specific science and technology areas

of mutual interest.

* A analysis of the reasons for lack of innovation
in developing countries with a view to develop indi-

genous science and technology capabilities,
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* Political will to resolve conflicts between develop-
ing countries without going to war and diverting the
30-40 per cent of national budgets spent on wer tou war

on poverty.

* Display of vision and wisdom by not being attracted

by short temm benefits offered by the developed world;

* Not waiting for the outcome of North-South dialogue

but to use South-South Co-operation;

* A clear understanding of the fact, the salvation
for any country is only through local competence innova-
tive attitudes and problem solving capabilities with an
ability to identify problems, design solutions, determine

policies and bring about self-sustaining solutions;

* Long term plans for co-operation for sustained

industrial and technological growth.

* Continuous search for improved means, mechanisms, !
new avenues and methods of co-operation and to accele-~

rate the tempo of co-operation,

* Common approaches for critical problems of mutual

interest like population, food, etc,
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* Willingness to utilise complementary industirial
and technolcgical capacity within the developing

countries instead of running to industrialised countries.

* Common policies and measures for industrial
processing of raw materials in developing countries
and to achieve integrated rural development and self-

sufficiency in food;

* Willingness to share resources, finances,
technology and technical ma.power and to compensate

for resources trensfer
* Coordination of educational and manpower planning

* A thorough survey of supply side and an indepth
investigation revealing the full potentialities and

complimentarities of existing institutions and resources.

6. C(OMMON AREAS FOR (QOOPERATION

‘W1 Some specific areas for concrete action have been

jdentified by the Advisory Committze of Inter—governmental
Committee on Science and Technology for Development (ACSTD)

to speed up the implementation of Vienna Program of

Action at its recent meeting in February 1982. These

i
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also,
These are:
* Policy making, financing and co-operation;
* Infrastructure, human resources and research and

‘development linked to production;

* Choice, acquisition and transfer of technology
and incormation;

* Activities promoting a more egual role by women
in science and technology; and

* T> promote science, technology and the future,

. TN LT S AR WA - ARG

These efforts may be made at the national level,
joint national and intemationsl action eff rt through
bilateral or multilateral programs through the UN
agencies, regional and global collaborative action

programs and a new international initiatives.

.2 The Interagency Task Force on Science ad Techno-
logy for Development has set up four working groups

in formulate specific and concrete proposals for

joint activities of various UN agencies in the areas of:
* National Science and Technology policies and
plans.

» Upgrading of traditional technologies.

* Science and Technology and the productive sector,
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commercialisation of R & D and acquisition and

transfer of technology.

w3 Common Problems:

Developing countries face several common
problems, These are: | ;
* Population, poverty, employment, ecology, energy, |
efriciency, better utilisation of local resources;
food sufficiency and food security; nutrition and
eradication of trepical and water borne and related
diseases, basic engineering industries like machine
tools; fertilizers, drugs; these problems demand

science and technology solutions,

* Utilisation of sunbelt resources and traditional skille
e.g. biomass generation, utilization, biotechnologies,

non-conventional energy systems, etc.

* Traditional tools, techniques and technologies

* Metereology

* Natural Resources Survey - Land and Oceen surveys

* Science Communication; Educational Satellites




w4 Science and technology capability building
includes training of personnel, basic and applied
research, finances for and manegement of reseaxch

and development; industrial technology design,

engineering and consultancy, execution of projects,
joint research, development and producticn projects

and setting up of joint ventures, <tc. ;




7. AVENUES, MEANS, MECHANISMS & METHODNS OF COOPERATION

1. ONCEPTS:

w1 Networks:

Setting Up and Networking of Independent and Yet
Interdependent Institutions:

* Co-operation is tc supplement and compliment each
other's competence, éach country may build competence
in area and scale the highest peék in that area, With
each country having a peak, collectively in region
would have several peaks and collective cunpetence,
Each country then is independent in one srea and yet
interd:pendent on other countries for coilective selt-
reliance. Each country has then the pleasure and
pride of sharing for mutual benefit and bring the
countries together: Regional and international

networks in Chemistry, Physics, Biosciences, etc, exist.

* Networks can also be with national educational
and or research institutes dealing with the same
subject, e.g. all the leather or food research

institutes in the region and in the world.

#  Network of professional/technical/organizations

like Academies of Science and Engineerinc; Inctitution
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of Engineers; Engineering and Consultancy fimms, etc,
national, subregional, regional and global may offer
technological services, for flow of technology,
consultancy, setting up pilot projects, plants, etc,

particularly in high investment areas.

* Similarly other networks could be considered, e.g.
Networks of (a) public industrial enterprises;

(b) information systems, technology banks, technology
registries, technology manpower banks; (c) product
oriented R & D institutes like leather, paper, food,
etc. (d) Training of &/T personnel at different

levels: and (e) Centres for Development Alternatives;
Technology Delivery Systems; Institutes for integrated
Rural Development.

2 National Centre acting as an International Centre:

* Yet another way is to have a National Centre of
Excellence in basic or appiied research acting as an
international centre catering to the needs of the

other developing and even developed countries. The
existing centres may be upgraded and strengthened far
this purpose. Even herc the concept of each country
being independent in one area and yet interdependent

in another area still boldé.
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%3 Twining:
* A advanced centre in one country may be twined
to a smaller centre in another country acting as an
elder sister to it, transfering and building the

competence of the smaller centre.

.4 Collaborative Specific Goal Oriented Projects:
* A common problem of mutual interest to a few
countries is first identified, technological tasks

dilenated and tach task is assigned to a competent

team in different countries.
2, JOINT VENTURES: ;
«1 Interested countries may jointly set up regional,

sub-regional institutes to =erve the common needé, e.g.

* Educational institutes

* R & D institutes - basic and applied

* Vocational training, polytechnics, etc,
* Information base
* Survey of natural resources

w2 Joint industrizl projects and market sharing to
stimulate industry, trade and market.

+3 Toint manufacturing facilities for smail machine

tools, agro-industries, fisheries, renewable energy,
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e yuipment, educational aids, etc.
‘w4 Joint co-operative endeavours for popularisation
of science, science communication and education,

education satellite etc.

.5 Joint capability to monitor and evaluate
technology perspectives and advances; their potential
impact on society to suggest policy actions to
respond to technology changes. - £

w6 Joint institutes in areas of innovation and
research in advanced engineering and emerging technolo-
gies like biotechnology/genetic engineering, micro
electronics, etc., to reduce time and costs.

+7 Joint industrial venture sharing capital,
expériunce, labour, resources, One country may
contribute to cspital, another technology and technical
manpower ofr labour and a third contributing natural
resources,

3. GLOBAL/REGIONAL CENTRES

w1 Non-aligned Centre for & T infomation is being
set up for compilation and dissemination éf information
and existing capabilities in the different sectors of

technology, availability of such technologies, conditions




of sharing and transfer of technolngies, to maintain
updated compencium of technicians and experts in
diverse fields in developing countries and the tems

of their availability, etc.

12 TCDC - RCIT (Regional Centre for Technology Transfer) : -
t0 undertake programme and projects on technologies
that are beneficial to developing countries.

‘3 Advanced International Centres for Biotechnology
material sciences, €ectronics, space and renewable
energy etc.

"4 Setting up regional multipurpose Training-cum-
Demonstration, Pilot Project/Plant/Production Ceniies
in selected areas like agro-industries,

«5 Setting up regional industrial estates and
co-operative ventures in small and medium scale
industries,

.6 Settin_ 1p institutes of technology and
institutes of management, administration, financial

management,etc,

4., ECDC/TCDC:

A close examination is needed to determine the

effective functioning of ECDG/TCDC in or outside the
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UN umbrella.

5. SHARING:

Sharing of experience, expertise may be done in
the following areas to the best advantage of the
co-operating countries.

* Formulation, orientation and sharing of experience
in &/T policy integrated with national policy and
S/T programs integrated with development goals and

social values.

* Development aliernatives and alternative
technologies,
* Identification of tachnology needs and matching

them with technology talents, facilities and funds.

* lethods and mechanisms of collection, retrieval,
analysis of &/T information, evaluation and selection
of technology; unpackaging of imported technology
package; technology assessment, avareness intelligence
of emerging technologies,

* To ensure technology supplies conform to agreed

norms.,

* Experience in R & D generating technology
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* Experience in /T institution building.

* Measures *+o check braindrain

* Product, process design; adaptation for
indigenous production.

6. EXCHANGE

* Exchange of information and experience in &/T
competence building

» Established capability to give and receive

* Information about &/T capacity in industry,
development experience, negotiating power for
acquisition of technolagy, technology registrar
etc., terms of licensing.

* Exchange or barter of technology, materials

and funds,

hd Exchange of scientific and medicel equipment,
prototypes, pilot plants, etc.

* Scientific journals, research reports, etc.

* Information regarding role of TNCs in developing
countries,

* Exchange of experts and skills
* Exchange of technology profiles in ar2as of
common interest like water manogement, power projects,

natural resources survey, etc.

|
i
!
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7. MECHANISAS:
* Organise meetings to exchange views and arrive

at plans of co-operation - for Ministers in charge of

/T and industry; Heads of S/T institutions;
Industrialists, etc.

* Each country may state one successful and not

3
i
;
:
i

so successful experience in /T co-operation in DCs
to recognise weaknesses and strengths, opportunities
and threats (SWOT AMalysis) and to improve upon the
present modes and mechanisms of co-operation,

* Each country may set up industrial and technology
co-ovperation program

* Set up a clearing house for information and

for matching the pairs for co-operation

* Bilateral/sub-regional/regional/global
co-operative exchange programs

»* Tri-party meetings with UNIDO and developing
countries.

*® Consultative meetings organized by UNIDO,
UNCTAD, etc.

* Voluntary organizations assisting joint ventures

in industry in R & D and indigenous /T competence

building e “forts -~ like IDRC, COSTED and others -




34

which have greater efficiency, flexibility and speed.
* Industrialised countries supporting R& D
projects in developing countries,

* Setting up a Third World Resource Centre to

critically study and counter the intelligent moves
of Industrialised countries against the interests of
developing countries,

* Converting braindrain into brainbank utilising
the nationals abroad and their expertise, talents.
training and savings in the country's development
process

* TNCs setting up R & D laboratories within
developing countries, This is double edged weapon,
INCs exploit the cheap scientific labour within the
developing countries; use them for developing ;
processes in the areas that fetch high profits in ;
the world at large and not necessarily related to §
the country's needs and finally patenting the :
results of research by the parent company and not
within the developing country where the laboratory
is located,

* Setting up national nodal/focal points for

exchange of information, identification of needs
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and established capacity to give and receive and to
coordinate the various co-operative programs.

* Setting up venture oriented Finance Corporations
with risk taking capacity.

* Setting up multina:ional Technology Generation
and Transfer Corporations like THC among the
developing countries.,

* Setting up of Co-operative Research Associations
between industries and government

*  Setting up /T industrial parks individually

and jointly by developing countries,

* Setting up joint facilities for natural resources,
survey, resources development, etc.

* Promoting developing alternative technologies
relevant to development goals of developing countries,
* Providing incentives/awards/rewards systems

for &/T innovations that help developing countries
development programs e.,g. instituting prestigeous
awards like, Third World Nobel Prfizes for research
related to basic needs, forestry, agriculture,
fisheries, health; to reduce or remove pollution of
poverty; to increase employment; to remove abnoxious,

vnhealthy professions like scavenging, etc.
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8. MEASURES TO STRENGTHEN COCOPERATION AMONG
DEVELOPING CQOUNTRIES IN SCIENCE & TECHNOLOGY

Report of the meeting of Heads of §/T agencies of

Developing Countries held in New Delhi 1982, Ni/ST/82/DOC 1,

give a detailed account of the measures to strengthen
co-operation in the arecas of:

* Compilation of dissemination of information;

* Formulation of Cooperative Arrangements through crea-
{ion and strengthening of network of institutes in YT
including R & D institutes and through intensification

of exchanges involving experts

* Fiow of technology in areas such as setting up of
demonstration pilot projects/plants, exchange of proto-
types, scientific equipment consultancy service and
assistance in manufacturing facilitiles,

* Co-operation in areas of technical innovation

and Research in Advanced Technology.

* Co-operative efforts in enhancing negotiating

power of developing countries in regard to industrialised
coun ies technology supplies; and

* Organisational and financial matters for promotion
of ECDC in ¥/T.

For full details, the document may be referred to. No

!

useful purpose would be served to repeat the rc.ommendations |

here,




HJMAN  RESOURCES  DEVELOPMENT

INTRODUCTION

Manpower is not only the most important
resource for development but it is the objec-

tive of all development.

Manpower training, development, mobili-
zation and utilization are thus consideyred g
f
crucial to the level and rate of industrial

and economic growth,

The aim of education and more so &/T
education should be to develop the person;
to develop the creative, innovative urge;
enterprising attitudes, problem solving :
Acapability and productive capacity of the
person. A person s0 educated would have
a sense of competence; a feeling of occu-
pational identity, a satisfactory life-~
style and become an asset and not a lia-

bility to the society.
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S/T education and training are needed at all
levels to impart skills, specialist knowledge, qua-
lity and excellence, strengthen the ability of inno-
vation, adaptation of optimisation in the matter of
design and development: strengthen the perception of
technological resources and needs of the country and

develop campetence to deal with real life problems.

It became imperative for each country to develop
the necessary infrastructure for education, training
and research and provide the opportunigg; to as large
section of the population as possible to acquire

knowledge, skills and technological competence.

Human Resources Development

Technology is generated and used by human resour~
ces: hence strengthening technological competence
should be viewed within the overall context of human
resources development (Page 71, UNIDO Doc. Part IT
ID/Conf/4/7). A balance has to be stuck between long
term and short term educational and training progrmms

for the acquisition of required knowledge and skills.

Education, training and research are to be dis~
tinguished and between them should cover the needs of
extending from illiterate rural population upto high
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level policy makers. Such a program should extend
stoaod
from skilled worker to ‘;ﬁ’é&l& such as scientists

technologists, engineers and managers. The skills and
knowledge to be created or upgraded will relate not
only to the production process but also to the whole

process of competence building in the total S/T spect-

rum that includes information, technology policy,
planning, acquisition, adaptation, generation and
utilization.

For knowledge base higher education and long temm
courses are the needs. Education could be formal and
informal. FPor skill formation, short term courses may
Ye run but training of personnel through their partici-

pation in actual execution of projects is more effective.

Long Terxm Courses would be dealt with by the uni-
versities, R & D institutions, Administrative and
Management Institutes, 2olytechnics, etc., giving f

degrees and diplaomas.
Short Term Courses coversg

1. Training of information scientists and
engineers.,

2, A multidisciplinary task force consisting
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of enginaieers, technologists, entrepreneurs, economnists

social scientists, administrators in the areas ofi:

* .Pzchnology awareness
* Technology assessment
* Technology and future

* Davalogment dternatives and alternative
technologies

* PEmerging technologies and their likely impact
* Sensitising courses for policy makers
* Evaluation, negotiation, selection and
acquisition of technology
3 Conduct of resesarch; adaptation aund generation
of technologies; maragement of R & D institutions: eva-
luation of research projects and research results:

commercialization, exter ion, liaison.

4 Design, Production and Productivity
5 Standards, quXality control
6 on the job, in plant training for engineers and

skilled workers
7 Training of managers, entrepreneuxrs

8 Science communicators, popularisation of

science.

R




PRESENT STATUS

The present S/T education and research system
modelled on the industrialised countries pattern has
prcduced neither the right type of manpower nor deve-~
loped the innovétive attitudes and local problems
solving capabilities. Further utter neglect of tra—
ditional technologies and indigenous skills have under-
rined the confidence of the people and alienate

technologies to tackle grassroot problems.

In a nuvrser of institutions, the physical faci-
lities like workshops, space, library, equipments are
far from satisfactory. Many egquipments remain unre-
paired and unutilized. Several of the courses are out-
dated and stereotyped. The faculty comes in for serious
criticism for their indifference, incompetence, incor-—

rect attitudes and inadequate aptitudes.

Even in countries whexe the good infrastructure
facilities exist for S/T education, research and deve~
lconment, improvement in the economic well-being of
people has not materialised: instead the gap has only
widened betw@en the urban and elite and the rural
poor. ©bviously, there is a mismatch between education-

al objectives and social needs.
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€imilarly employment opportunities commensurate
with knowledge and skills of trained personnel are still
quite limited resulting in unemployment and underemp~
loyment and braindrain. Much worse, posts remaining
vacant on the one side and unemployment on the other
coexist. There is thus a mismatch between the univer-

sity products and industry®s needs.

Add to it, about 25 per cent cf the top S/T gra-
duates produced by same of the best institutions in
developing countries leave the country every year.
Those that stay in the country are reluctant to make
a career in S/Tt¢ insteady they go for management and
administrative courses commanding higher salaries and
status. The loss of the potential for innovative
technology embodied in this sort of internal and ex—
ternal braindrain ~ not only has a great social cost
but is to be taken as a defeat of the very purpose

of education.

Today industry's involvement in higher education
is limited and the total technical manpower employed
by industry i mall. The major employer is the
govermment where scientists and technologists are
always kept on tha tap, while civil servants are on

the top.
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The desirable ratio of technicians to profession-

nals should be around 5 : 1l; this ratio is seldopre

achizved and the link between them is also missing.

As regard engineers, technologists and scientists
in mdst developing countries, there is both paucity in
nunbers and less than full utilization of their capabi-
lities. The technicians do not get the necessary sta-

tus and recognition.

There is a lack of adequate manpower planning.
No doubt manpower planning is difficult since the date
are unreliable and uncertain and since our understand-
ing of the dynamics of sociu-pelitical economic system

is meagre. Forecasting becomes an inexact exercise.
ISS-UES

The present system of education modelled as it
is in the Vst with the concept of schooling, excel-
lence ad quality in many developing countries has
neither produced the right type of manpower, nor has
it increased the education of the masses. Colnnial
pattern of education has resulted in continued intel-
Jectual dependence Zesding lacking in innovative enter-
prising attitudes; independent dcision making capacity
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and self-employment capability; producing only white collared
job seekers,

In the name of equality of opportunity, the educational
apparatus gets congested with enrolment. No doubt, it is a

laudable social objective but a screening is needed in respect

of the ability, aptitude and requirement of the society. In
the absence of this, we shall only be breeding an amy of frus-
trated young men in search of elusive job opportunies which do
not exist.

One important issue in traditional societies is that in
the nare of respect for the elders and teachers, the child's
curiesity and questioning spirit is curbed, Fear of authori-
ty does not permit cuestioning even in research institutions.
Without questioning and curiosity what is research? No
wonder researcher's progréss is slow in developing countries
and the same researcher blooms when he goes to America.

The educational system today is chuming stereotypes
confomists and crammers and they get bored. Without the f
joy of creation, there is no freedom from boredom. This

has to be changed,

Many a developing country gives mere respect
for brains, clean whilte collar jobs and the skilled
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wotrker gets little status, salary and social recocg=
nition. Dignity of labor has to be lnculcated and
this becomes difficult in a feudalistic society.
What we need however are clean minds and dirty

fingers and not clean fingers and dirty minds!

Although agricultui§¢ forestry and fishers
account for larg: employment in developing countries,
fewest number of vocational courses are available in
these areas. Similarly, very few courses are run
relating to agro~-forest-animal and their waste-based

industries.

o pv——

The patterns of education in developing countries

prompt one to ask the following questionst

* Is the education relevant to the presant or

future needs of the developing countries?

* Are we training the right number in right areas
where people are reguired? A cursory glance suggests
that vhere as large number is being trained in areas
where few people are required whereas in those areas
where large numbers are needed, only a few trained

people are available,
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* Are we training people to be teachers? ReBear-—
chers for industry or managament? IT appears we
teach chess in the Uaiversities and ask them to play

checkers in life.

* Are we honoring our technicians, technccrats

and scientists enough?

* A country gets great men in the areas where

country recognises greatness.

* Wwhere do the trained people go for employment -~
mainly for teachk&ng, research = even all that, largely
in government. In industrialised countries 70 per cent

go to the industries. Why is this so?

* Is our education desiyned for entrepreneurship

aad selfemployment?

Technology change brings about social change.
Thus technologists and engineers become change agents.
You can not be an instrument of social change unless :
you are involved with the society and unless the cur-
riculum of technical education covers a perspective
of human behaviour, social environment, experience to
: cope with administrative and managerial demands of
work eavironment, to get things done, in adlition to

professional skills and knowledge.
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S/T institutions would Ao well to accept 'Fublic
Sarvice! as one of the major functions and kxtension
Service as a Third Dimensior in addition to training
and research. gxtension service will help to get in-
to the real worlds; to learn live prcblems: to get the
feedback, to make public and industry aware of the
technical institutions and its capabilities to build
iirkages, to help mobility of personnel in researxch,

training, industry and field activities.

'Continuing Education® should similarly be ac—
cppted as an essential activity of S/T edu=ational
system and of the industry. It is said that .-:ngineer-
ing is a ‘flearning! profession ratuner than a
profession. It helps vertical, lorizortal, occupa-
tional mobility, tc improve job perrformance and to

ensur2 against techrnclogical obsolescence.

Nonformal educatiobnt Human resources development
should cover the needs of the illiterate rural popula-

tion too. Where education and development are linked,

formal and nonformal education, schools, colleges,
mass media, radio, video, TV, satellite, cinema, 1lib~
rary, 8¢ .ence museums, etc, should form a total net-
work of educational means and media to develop the

‘camplete® man. Popularisation of science is a must

=
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to inculcate scientific temper. Education would
then be related to real life problems and aspira-
tions of rurali people and linked with health, ag-

riculture, fcog, family planning, rural ind.stry,

community living, etc
P
& The Se#oe2, would then become a hub of change

Industry = University Interactiong Technical
education is primarily governed Ly the need of the
industry. Close intermaction of the two is mutually

beneficial.

In many developing countries the industry is
yet to be set up in many sectors. Even where it
existe, it has its technology roots abroad largely
and its interaction with education  sector is limie

ted.

* It is time for indutry to realise the need for
its greater involvement in education particularly
higher education and to recognize that "to bring
less than the most-up~to—~date and powerful engineer-
ing skills to bear on the problems of emergingy count-
ries is to restrict severely the rate of its tech~
nological development. The problem may be old but

they deserve most modern solutions".
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* Polite persuasion and concealed compulsion
may be needed to ensure industry's involvement in
technical education and research. Tax on industry

may be imposed for education and research purposes.

* All developmental projects and industrial

expansion projects should be linked up with an
induction of competent trained technologists and

%
L}

engineexs.

€ g, e

* Both public and private enterprises may be
asked to institute technical manpower audit to
ensure proper development and utilization of tech-

nical manpower.

* All possible wenues should be explored to ob~
tain firm linkages between research and industry.
These may include setting up Science and Technology
Parks, industry sponsored or owned Research Centres
in znd around the University campuses: sponsor resear- :
ch projects, exchange of trained personnel; joint
development of curriculam and educational programs:

in employment and manpower planning, etc.

* Universities most also give up their ambivalent

attitudes #&nd take up socially relevart research

which may call for a multi-disciplinary group acti-
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vity. There is a need for change in value system,
recognition pattern of academic work and legitimization
of developmental wark. There is also a dire need for
curiculum review and for redesigning the courses to
include relevant and emerging areas with an inter-
disciplinary approach with an emphasis on relevance
and excellence, .  biotechnology, genetic engineering,

micro—~electronics, natural sciences, life sciences,

enviraumental sciences, etc.
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It is becoming increasingly clear that the present ;

education system patterned on the West is not relevant:
responsive and sensitive to the changing needs of the
pecple: lacks direction; hinders initiative and crea-
tive talent resulting elitist alien attitudes values
and life-styles not rooted in the soil of the country.
Presently neither private profit®! nor t‘public good*
is enshrined in education. It should therefore change
in content, form and method to bring about a social
change and improvement of guality of life for the
bulk of people. It is how accepted education should
be linked to development: that higher aducation must
be for the development of a 'fullt, ‘complete!, well
balanced man and the University must provide develop—

ment leadership, in addition to its traditional roles.

+
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Buman resources development should be viewed
far beyond the confines of conventional manpower
planning. Technological manpower should be viewed
as technological improvement of a variety of occu—~
pations and need not simply as a set of specialised

technical sources.

Technological competence has to be viewed
and planned not merely as a matching input in a
productive process but as an infrastructure asset
or texternal economy' to be provided ahead of demand

in all pervasive way.

i

an
[}
Qs
13
Kt
©
]
]
£
[
[ ]
ct
™
0
b’
p)

canbe a gource of strength
rathexr than a handicap if they possess the capabilities
for improving theixr economic well being. A smail
increase in productivity oi a large number of peof.le

is more important than a large increase of producti=
vity of a small number of people. Technical education

should be viewed in this light.

To improve productive capacity of each perso,
several setps may be taken, e.g. large scale training
of artisans, improvement of traditional tools, tech~
niques and technologies and occupations promotion of

selfemployment, vocational orientation to school cur-

ricula, rural orientation to enginesering and diploma
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courses, problem oriented approach of research
institutes to traditional technologies and rural

development probems, etc.

Growth points for technological capabilities
reside in certain sectors like agriculture, trans-
port, agro processing industries, engineering indus-
tries, electric power, etc. On the job training in
these areas in the schools, in the field and in the
industry establish the very essential skill base for

: technical progress.

Mobility of technical manpower and skills is
important for the diffusion and growth of technolo=

gical skills.

. C{c e\a,:.\-’tg
Education Policy: - should be é@%@ta&ied to

, industrial, S/T and other national policies. Such a :
policy should include introduction of vocational content
in the school curicula to reach the largest number of
students, development oriented technical education at
University level linkages with industry and user,
together with measures to mobilise and utilise scient=-

ists and technicians in the development problem of

the country raising technological capabilitizs from
identification of a problem to =solving the problem.

Policy measures like using local engineering and
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consultancy firms have a key role in the creation
of technological capabilities and human resoursce

devalopment.

ROLE OF ACADEMIC AND PROFESSIONAL SOCIETIES

Academiees and professional societies may play
an important role in human resources development.

Their role could bes

* T. promote relevance and excellence in its
profession.
* To protect and prdhote the best interests of

its members.

* To make their presence felt in decision/policy
making providing dispassionate effective and objective
analysis of important issues and express them freely

and frankly.

* To work towards the creation of indigenous :
competence and infrastructure and create an environment ;
conducive to the relevant research and utilization

of research results.

* To transform value system so that work on de-
velopment programs get importance, prestige and

financial support.
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* 70 help in curiculum development, to deve-
lop new educational programs; in emplecyment and
manpower planning; organizing study circles, quality

circles; identifying technology gap:.:; in evaluation

and accredition of instittites; departwents and prog=-

rams; in publishing journals; in setting up consul=

tancy firms, etc.

* To form interdisciplinary groups to make an
objective in depth study in technology assessment,
technology and the future and for identifying tech-
nology tasks: generation, acquiring, adapting, impro-

ving and i1 utilizing technologies.

. * To study the work conditions of engineers,
academics
* To provide challenging opportunities, social

recognition, better atmosphere.

* To provide facilities for free flow and mobility

of people between teaching, research and industry.

* To disseminate information in an accurate

enlighten the publiec opinion: popularise science.
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* To sensitize its own members and others in

industry and government to development problems

® To promote regional and international coope—
ration, locking for and opening up new opportunities

for joint endeavours with other deﬁeloping cauntries.
* To ensure work ethics and professional ethics.

COOPERAT.LOM AMONG DEVELOPING COUNTRIES

The philosophy, methods, means and mechanisms
of cooperation between developing countries have been
discussed earlier. This applies to the sector of

education, training and research.

But special mention shou}d, however, be made
is the continuing intellectual dependence on advanced
countries is detrimental to developing countries.
In this regard cooperation in dsveloping countries

is of paramount importance.

Developing countries woul nave also to get
away from their traditional inherent defects like
(a) feudalistic way of life: (b) importance to
clean jobs and lack of dignity for work done ry
hands and (c) lack of innovative and entrepreneural

attitudes.
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Education should be conceivaed as davelopment
education increasing the productive capacity of the
laxge number of people than increased prcductivity

of a small number of people.

The network concept of each country having a
peak point centre of excellence and making it open
to other countries applies equally to education
and training. Such networks help exchange of ideas,
sharing of experience, talents, facilities, etc,
effective interaction, better communication and
working as a transnational team with a feeling of
shared values, of participation, involvement and

pride of joint achieverent.

Countries that have built in competence may
set up edncational consultancy firms who may assist
other countries in setting up educational, training
and research institutions. 1India has recently set

up such a firm Edncational Consultants India Limited.
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