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TECHNOLOGY POLICY AWD MECHANISMS FOR

ACCELERATED TECHNOLOGICAL DEVELOPMENT

I. Introduction

The pace of socio-economic development that has as objectives to meet

basic needs and improve the quality of life of a nation depends heavily on

sound technology policy and mechanisms for an accelerated technological

development. Since technology cannot be divorced from science as it is the

practical manifestation of scientific laws and principles embodied in products

and processes that alleviate human labour and improve his standard of living,

science and technology development and application have to go band in hand.

Any nation that has given serious attention to this has not only met most of

its domestic needs but has emerged as a sub-regionals regional or international

power, commanding the respect and admiration of many. Examples of countries

in the East and the West where government commitment to science and technology

. has been unstinted and forthright, are worth emulating. On the otherhand,

where governments have been slow in responding to the call for accrued support

to science and technology for developments the pace of socio-economic development

has been slow, and internal forces of disruption threatenirg the political and

economic stability have kept the countries behind, unable even to meet their

basic needs*

II. Technology development and transfer

Technological development depends on indigenous technology capacity which

in turn depends on (a) the existence of government policies and strategies for

endogenous capacity buildings (b) availability of resources for the training

of manpower that can cope with issues of technology development and technology

transfer; (c) setting up of machineries for the development, transfer. acquisition9

adaptation, maintenance, diffusion and use of technologies generated locally and

abroad. In other wordssthere is need for policies, plans, programmes;, resources^

raanpower9 aT*d the formulation and implementation of projects that meet set

objectives.

Technology transfer plays a crucial role in the process of technological

development^ for when properly effected;, it enables the building up of national

technological capacity in which nationals develop the ability not only to operate

certain technologies but also to assimilate the scientific principles that can

help them to adapt and improve the technologies being transferred. When technology



t ransr 'er  i s  done i n  an indiscr iminate  manner, t h e r e  i s  only a semblance of 

technologica l  development without r e a l  development of indigenous technology 

capac i ty .  There i s  a pre;londerance of turn-key p r o j e c t s ,  l imi t ed  i f  n o t  

complete l ack  of joint-venture c o n t r a c t s ,  mar!:inal income through expor ts ,  

an e x p l o i t a t i o n  of cheap labour.. an i r r a t i o n a l  shar ing  of p r o f i t s ,  an up- 

s e t t i n g  of soc io-cul tura l  norns,  and a negat ive  impact on t h e  environment. 

Hence t h e  need f o r  sound technolory po l i cy  t h a t  can enable a proper  technology 

t r a n s f e r  and avoid any improper and indiscr iminate  technology t r a n s f e r .  

lI.I Some b a s i c  d e f i n i t i o n s  and concepts i n  technology t r a n s f e r  

Technology c o o s i s t s  of knowledge s k i l l s  and methods f o r  producing and 

d i s t r i b u t i n g  goods and s e r v i c e s ,  and comprises disembodied and embodied technology. -- 
While know-hot~. l i cences ,  consultancy and t echn ica l  and engineering se rv ices  

c o n s t i t u t e  disembodied technology, t h e  products ,  machinery, equipment and c a p i t a l  

goods c o n s t i t u t e  the  embodied technology. While sc ience  i s  u n i v e t s a l ,  technology 

i s  p ropr i e t a ry  and has t o  be bought f r o n  those who possess  i t ,  namely t h e  developed 

coun t r i e s  mostly. As  such t h e r e  i s  an i n t e r n a t i o n a l  market f o r  technology i n  which 

t h e r e  is a n e t  t r a n s f e r  of fo re ign  currency towards t h e  supp l i e r s  from developed 

coun t r i e s .  I n  f a c t ,  technology a c q u i s i t i o n  by developing c o u n t r i e s  through techno- 

logy t r ade  with i n d u s t r i a l i z e d  coun t r i e s  c o s t s  over  s i x  b i l l i o n  US d o l l a r s  f o r  

lump sum payments, f e e s  and r o y a l t i e s .  P a  with the  growing demand f o r  technology, 

and t h e  advent of new and e m e r g i ~ g  technologies t h a t  have n e c e s s i t a t e d  heavy 

comnitnents i n  F.&D, che f i g u r e  is increas ing  r a p i d l y .  

The lack of adequate consultancy and engineering se rv ices  i n  most developing 

c o u n t r i e s  where t h e r e  i s  a dear th  of q u a l i f i e d  manpower t o  dea l  w i t h  t e c h n o l o ~ y  

assessment,  nego t i a t ion  e c q u i s i t i o n  and management p laces  s e v e r e  c o n s t r a i n t s  on 

buyers of technology who f i a d  thense lves  i n  poor bargaining pos i t i ons .  11 The - 
s u i t a b i l i t y  of technologies  o f t e n  imported i s  ques t ionable .  Technologies developed 

i n  advanced economies a r e  norna l ly  meant f o r  t h e  needs of those  economies, and 

cannot be t r ans fe r r ed  lock ,  s tock  and b a r r e l t o  a developing country which does not  

have t h e  necessary i n f r a s t r u c t u r e  and t h e  ind iv idua l s  capable of adapt ing  t h i s  

technology t o  meet s p e c i f i c  development needs and ob jec t ives .  2/ - 
Usually technology s u p p l i e r s  tend t o  t r a n s f e r  ope ra t iona l  s k i l l s  f o r  per forn ine  

s e t  technological  func t ions ,  and l i t t l e  i f  any of s c i e n t i f i c  p r i n c i p l e s  underlyinp 

t h e  opera t ions .  This only prolongs t h e  technological  dependenceof t h e  t r a n s f e r e e s .  

They a l s o  l i m i t  the  t r a n s f e r e e s '  access  t o  and use of technology, and thereby 
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achieve an element of control over the developing country. Some of the

limitations on access and use of technology are identified as:

(a) tied purchases of imported inputs? machineries and equipmentss

mostly from supplier?

(b) restructuring of exports in the form of total prohibition, partial

limitation and geographical barriers;;

(c) requirements of guarantees against changes in taxes, tariffs and

exchange rates affectinp projects, royalties and remittances;

(d) limiting of competing supplies by restricting competitive imports, pre

venting use of local resources,

(e) acquiring local patents to eliminate competitors;

(f) using expatriate personnel to the detriment of locally available

technicians;

(g) discouraging local 7-51- capabilities, 3/_

Because of these vestvitious one is forced to incurr heavy expenses in

direct payments for transfer of technology in the form of patents, licences,

know-how, trade-markss and for management and technical services. This heavy

burden tells on the balance of payments at national level and affects the growth

of per capita GUP.

The handling of technology issues involved in technology transfer., like

assessment^ selections negotiation,, acquisition, assimilation; adaptation.,

replication^ maintenance and diffusion requires trained manpower with multi-

disciplinary approach. Engineers, scientists^ economists, marketing experts

have to join hands with policy makers-, financiers and social scientists in order

to create a pool of human resources that can ensure any measure of technological

self-reliance„

The shift from wholesale black-box importation of technology with turn-key

projects to one where there is unpackagirg of imported technology is an accepted

measure of technological self-reliance, Unpackaging involves the specification

of design and engineering from both partners in the technology transfer process:

of equipment;, machinerys. and spare parts including what can be locally available

or can be manufactured locally; of expertise, local and foreign* This can lead

to immense savings for the acquirer of technology and also promote indogenous

capacity building and accelerated technological development.
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Need for pilicy and plan

An accelerated technological development rests on the existence of a sound

technology policy translated into a targetted plan. Ad-hoc technological spurts

run the risk of promoting socially and environmentally inappropriate technologies

that have not been built around natural resource endowments. Any technology policy

has to give the direction of technological development within the framework of

broad national socio-economic objectives,

"he advent of new and emerging science and technology is likely to rock the

boat of many economies, specially developing economies dependent on a limited

number cf export products. The need to modernize production processes through

the introduction of frontier technologies is paramount if a country aims at

staying in a competitive market. The rapid introduction of microelectronics and

microprocessors to make production processes more efficient5 the use of biotechno

logy and genetic engineering to improve the quality of agricultural products and

to diversify their production, are fields which deserve urgent attention by

governments hoping to stay on the competitive market. All these would involve

transfer of technology from outside, and the development of endogenous capacity

to cope with new advancest and need adequate incentives and regulations for the

locals and the transferers.

A technology policy should spell out the main directions, bearing in mind

the need for enhancing trade competitiveness through local research and development

and through the introduction of foreign technologies in a selective method, with

adequate guarantees for endogenous capacity building, use of local resources,

possibilities for unpaCkaging, and the upgrading and protection of traditional

technologies,

III.A Government and technology ?olicy_ __

Tiie main reason for formulating a technology policy including multiple policies

directed towards the promotion of technological development is the fact that market

forces alone are not able to meet the social and economic needs of a people. That

is x;hy government has to step in and play a decisive role in the economy by offering

inducements and putting restrictions where necessary, to spur and steer the

development.

Those who favour the 'pure laisse r-faire market system' tend to dismiss the

rationale for a technology policy with elements of state intervention. They claim:

'that governments are neither equipped to function efficiently in terras of resource

allocations^ nor capable of supplanting the role of private sectors^ The other



such a s  the  i n a p p r o p r i a b i l i t y  cf b e n e f i t s  accru ing  from investment i n  technolo- 

g i c a l  inqovation a s  t h e  reason why p r i v a t e  s e c t o r  tends t o  become e i t h e r  r i sk -  

averse  o r  i n s e n s t i e i v e  t o  s o c i a l  needs. It  i s  t h i s  tendency of t h e  p r i v a t e  

s e c t o r  which behoves povernrnent t o  a c t  a s  t h e  prime nover . '  41 The Organization - 
f ~ r  Economic Co-operntion and Develupnent (OECD), i n  a s tudy on technology snd publ ic  

p o l i c y  i n  industs iai l ized coun t r i e s  i n  1980, concludts: 'h%ile  it is t r u e  t h a t  technical 

innovat ion depends t o  a cons iderable  degree upon p r i v a t e  i n i t i a t i v e ,  governmental 

p o l i c i e s  have an e s s e n t i a l  p a r t  t o  play.  Among o t h e r  th ings ,  such p o l i c i e s  s e t  

t h e  context  and provide t h e  incen t ive  o r  c o n s t r a i n t s  f o r  p r i v a t e  i n i t i a t i v e s ' .  51 - 
1 I I . B  Object ive of a technology po l i cy  

The inmediate o b j e c t i v e  of a count ry ' s  technology pol icy  i s  t o  develop l o c a l  

technological  capac i ty ,  uhich inc ludes ,  among o t h e r ,  t h e  c a p a b i l i t y  t o  use fo re ign  

technologies  a s  requi red .  The long-term ob jec t ive  i s  t o  achieve a measure of s e l f -  

r e l i a n c e  i n  technology- bearing i n  mind t h a t  it i s  impossible t o  be narrowly s e l f -  

s u f f i c i e n t  i n  t e c h n o l o ~ y .  In  t h e  process  of economic development, coun t r i e s  

progress  i n  s t e p s ,  ' f i r s t  acqui r ing  engineering c a p a b i l i t y ,  then becoming a b l e  

t o  perform developmental t a s k s  involving a p p l i c a t i o n  of R&D r e s u l t s  f o r  techno- 

economic f e a s i b i l i t y  s t u d i e s ,  and then becoming a b l e  t o  organize t h e i r  own research 

f o r  products/process development." -- 4 /  

1 I I . C  Eliicsnts of a t f ~ t ~ o l o g y  pol icy  

A technology pol icy  s tatement ,  depending on n a t i o n a l  requirements,  should, 

among other  th ings .  

( i )  Improve e f f i c i e n c y  and p roduc t iv i ty  through modernization of 

equipment and technology; 

( i i )  A t t a in  technologica l  competence and s e l f - r e l i a n c e  a s  much a s  poss ib l e ;  

( i i i )  Provide maximum ga in fu l  and s a t i s f y i n g  etnployment; 

( i v )  Promote l o c a l  capac i ty  bui ld ing ,  research and development; 

(v) Encourage l v c a l  t echn ica l  and engineering se rv ices  and establ ishments;  

( v i )  Promote l o c a l  c o n s u l t m t s :  

( v i i )  Ensure t h a t  foreigr .  technology inf low be accompanied by adequare 

l o c a l  t r a i n i n g ;  

( v i i i )  Provide adequate investment incent ives  and b a s i c  i n f r a s t r u c t u r e s  ; 

( ix )  Encourage fo re ign  investment only i n  se l ec t ed  technologies;  

(x) Discourage turn-key c o n t r a c t s  once a c e r t a i n  l e v e l  of technology 

capnci tv  i s  l o c a l l y  a v a i l a b l e ;  

( x i )  Encourage unpacknged t ethnology inflow; 

( x i i ) ~ n s u r e  a hea l thy  mix of pub l i c  and p r i v a t e  sec to r  e n t e r p r i s e s ;  
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(xiii) Provide a legal framework for technology transfer;

(xiv) Ensure the protection of the environment and the health

of its population;

(xv) Ensure that local policy is in line with subregional and regional *

policies-

(xvi) Ensure a sustained growth of its GNP and equitable distribution

of wealth.

The above elements are by no means exhaustive, and every country has to

frame its policy on the basis of priorities and projections in its national

development plan. At the same time5 once a particular policy has been enunciated,

allowance must be made for reforms based on world trends. Often changes are

dictated in reaction to external shocks such as natural calamities;, oil price

variations, civil strife^ world markets, etc. And a measure of flexibility is

obvious. 6J_ In many African countries policies adopted in the past, favouring

introduction of large scale capital-intensive technologies have not been very

succest ful.

XXI.D Technology plan .

Oice the policy is clear,, it has to be translated into a plan which itself

needs to be integrated in the national development plan. A technology plan starts

with a study to identify the available technologies and technological needs of

the people. Most plans have as priority the fulfilment of local needs as a start.

In fact^ as stated earlier, the development of most technolgies in the past was

in response to specific local needss just as the advent of frontier technologies

by developed countries is in response to the need for greater competitiveness on

the world market through the use of scare human labour and the absence of raw

materials.

The integration of technology planning into national developnent planning is

very important, as both aim at growth with efficiency and growth with equity.

Government and the private sector have to work band in hand in a process of

comprehensive cooperative planning? as practised in countries like Japan9 Korea

and Singapore, There is need for coordination and consultation between government

and the private sector in order to respond to changing circumstances that need

modification of policies and programmes.
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The trechnology plan is thus based oii._//_

(i) the identification of technological needs depending on local

socio-cultural background, and demand in the local and international market,

(ii) the development of an adequate infrastructure and capability to

handle technology adaptation and innovation:

(iii) the development of an adequate technological information system that

can collect, process, store and disseminate the required information to technology

developers and users,

(iv) the development of a technology centre where one can assess technology,

monitor technological changes and disaggregate technology packages:

(v) the setting up of a national legal framework that will enable national

regulation cf foreign technology.

III.E Public Sector v/s rjyate Sector

After nearly three decades of international experimentation of the role and

effectiveness of the public sector and the private sector, it is now commonly

believed that the public sector has generally failed and that the private sector

must be promoted at all cost, This however has to be taken with some measure of

precautions specially in the context of developing economies where an indigenous

middle-class business community capable of applying technological innovations to

development, as in industrialized countries., is lacking.

For socially oriented investment projects where the initial investment is

high and the risks are greac, the public sector has to come in. Transnational

corporations are not always willing to subcontract to local firms and business

enterprises in many developing countries, and prefer to deal with state enterpriser

where there is an element of insurance against risk. Thus ''state-owned enterprise

is placed at the center of the stage in a process where atomistic, run-of-the-mill,,

by-product learning is replaced by deliher-"ej planned, and organized learnings

and where this process is given priority over all other aspects of the venture/ 3/

For accelerated technological development, the state bas to make the start

by stepping in to act as an interpreters a manager* a financier, a planner., a

controller3 an entrepreneur- a developpar and a negotiator with external interests.

9/ Technological development requires adequate infrastructures and a slow process

of research and development, all of which are very costly enterprises having long-

term social'benefits: Leaving things in the hands of the private sector will not

work, and governments have to play a significant role in the following areas;



(a) issues concerning the exploration; assessment, evaluation and

management of natural resources-

(b) integration of national development programmes through the co

ordination of the key economic sectors;

(c) effective allocation and utilization of factor inputs, including

financial resources and raw materials:

(d) assessment of technology including research and development related

to social needs,

(e) planning the integrated market structure both domestic and external;

(f) developing an appropriate human resource policy including training

of managers and technical personnel.

Once a minimal base is established^ the private sector has to be encouraged

by all means to contribute to the technological development process. In fact in

many fast industrializing countries the private sector has overtaken the public

sector and is the main contributor to accelerated technolocial development. The

usual lack of personal motivation found in public sector enterprises is replaced

by real drive for individual and company gains. The slow and tedious approach

that marks the bureaucracy of the public sector is replaced by more efficient moves

in thd private sector. And where the private sector is strong, technological

development is rapid and sustained thanks to the individual incentives given to its

workers, and to the company'as a whole..

IV. Mechanisms for accelerated technological development

Among the mechanisms for accelerated technological development of a country

are the following;

(a) Public and private institutions for training of middle and high-level

manpower %

(b) Institutes of Research and Development,

(c) National Centre or Unit for Technology Transfer;

(d) Legal fra-nework for regulation of Technology Development and Transfer;

(e) Consulting design and engineering organizations;

(f) Professional Scientific and Technological Societies;.

(g) Financing organizations;

(h) Technical publications and manuals;,

(i) Technological co-operation among interested countries.

Host of these mechanisms will be illustrated with respect to two countries,

Japan and South Korea, which stand as models to developing countries in the fielJ

of accelerated technological developmentD



IV. A iianpower training

The primary requirement for an accelerated technological development is

adequately trained manpower that will enable a speedy absorption of technology.

Since technology transfer often comes before indigenous technology generation

through research and development, the first requirement is for people trained in

technology assessment and negotiation with developed countries from whom the

technologies are received. 11_/ A nucleus of design and engineering services

with basics of research and development can be the starting point for enhancing

a country's capability to improve its negotiation for technologies acquired from

outside. Here again the public sector is the major partner in initiating the

development of such institutional mechanisms, and as a certain level of development

xs achieved, the private sector steps in to reinforce the domestic technological

capabilities.

Japan started appropriate training as far back as 1870, by the creation of a

Ministry of Engineering for increased production and industrial development, with

emphasis on the training of industrial foremen, YLj followed by creation of multi

ple research and development institutes both by the public and the private sector

in the ensuing years.

South Korea joined the technological club much later. In the mid-1960's

South Korea created many autonomous research and development institutions publicly

funded, among them being the Korea Institute of Science and Technology. 13/ The

sectors of concentration were; ship-building, electromechanics, electronics,

communication-s chemical and energy technology. The growth of the number of

research and development institutions by the private sector has been phenomenal

in the recent past. The number rose from zero in 1981 to 15 in 1933, with 91

participating companies.

The Korean Institute of Science and Technology produces five hundred (500)

M.Sc's and Ph.D's per year for a population of over forty million. Over two hundred

engineering training centres providing middle level and vocational training are

functional. Two-thirds of the higher educational institutions are run by private

educational foundations and industrial fims have established training centres

of their own. This speaks volumes of the role of the private sector in manpower

training.
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The number of engineers per million of the working population in Japan, as

brought out by a study by McKinsay and Co., a consulting firm, is 24000. 14/

This exceeds by far 16000 in United States, and 3200 in South Korea. This is

indicative of the technological capacity of these countries, and any country

willing to have an accelerated technological development has, first of alls

to increase its number of engineers and technicians. Training naturally goes

hand in hand with demand for relevant manpower, and this depends on the development

of relevant technologies.

Of special significance is the fact that South Korea surrounded by sea on

three sides opted to give first priority to ship-building. The natural resource

endowments of a country necessarily dictate the technological trend. Huyndai

started as a ship-building company, and has now diversified into multisectoral

enterprises, with the manufacture of cars and electronic goods gaining rapid

grounds.

In both these countries high-level manpower training is ensured not only

by the government, but by the private sector as well, and this is achieved by

appropriate incentives given by the governments. The universities financed

basically from public funds have been also instrumental in supplying the necessary

manpower in such fields as industrial management, engineering, economics, accounting,

etc.

IV.B Research and Development

As technology development progresses ,the demand for relevant research and

development increases. First one has to be able to adapt certain imported

technologies to local requirements, and when this is achieved, fundamental

research and development follows in order to bring out new products and

processes and thus stay competitive in the world market. Thus the three

different stages in technological development which require research are;

(a) Implementation of imported technology,,

Here research has to deal with technology assessment and technology negotiation

in order to ensure proper technology transfer at reasonable costs. This stage

also involves the unpackaging of technologies and reverse engineering.



(b) Assimilation for product diversification.

This stage involves resc-.arch for adaptation of imported technologies^ usin£

locally available materials and resources,

(c) Improvement for enhancing competitiveness.

This stage involves fundamental research and development of new products

and processes that will enable conpetitivennss on the world market.

The above car. be undertaken ac the university, and at institutes for

research and development funded both by government and the private sector.

IV.C Measures to promote research and development

In some countries like Japan 76% of research and development take place

in the institutes sponsored by the private sector. Next to United States and

the Soviet Union? Japan is the third country in terms of expenses on R & D5

allocating 2 = 2% of its GiJF to this activity, amounting to US$ 24 billion. This

is possible thanks to the three types of incentives given to the private sector.

These arei 12/

(a) Cost and risk reduction incentives^

(b) Post R & E incentives aimed at assisting commercialization of and

market development for R & D results, whether new products or

processes;

(c) Statutory incentives such as provisions to allow firms to form research

associations,

Risk and cost reduction incentives take the forts of finaneialj fiscal, or

institutional incentive.

IV.C. 1 Financial incentives are given by (a) low-interest lending programs by the

national banks for activities promoting local technology development^ and (b)

by the government itself financing R&D activities commissioned to the private

sector in major programs through subsidies- for design^ development preproduction

testing and trials of new products and processes in medium and small enterprises.
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IV.C.2 Fiscal incentives are given through:

(a) tax deduction on incremental expenses on R & D beyond amount

spent in previous year: (Japan 20% research)

(b) tax deductions on revenue from sale of know-how or industrial

property and froiu rendering consulting servicesj

(c) accelerated depreciation of R S D investment on facilities and

equipmenttf sometimes even up to 90% of total value-,

(d) reduction of duties levied on imported items for use at R & D

enterprises;

(e) reduction in capital gains tax of venture capital companies,

IV.C.3 Ins t itut iona1 incent ive s

The main institutional measure is through the establishment of National Research

and Development Corporation (NRDC) similar to the ones in U.K., India,, Brazils etc.

Such a corporation finances the development of new technologies for industrial

application and commercializes unused patents held by public research institutes

and universities.

Another institutional measure is aimed at promoting R & D in the private

sector,, and is called 'Organization for Promotion of Industrial Technology

Development1 (OPITD). This organization finances technology development activities

of private firms either through making loans at reduced interest rates9 or through

investing in equity of selected f*rms active in frontier technologies like micro-

electronicsor new materials,

IV.C.4 Post B & D incentives

The post research and development incentives are meant for the crucial step

of moving from R & D to industrial application and marketing of products and

processes resulting from R & D. This is a major problem in most developing

countries where the results of R & D do not get an opportunity to be commercialized

and replicated. Japan has succeeded in overcoming this difficulty by creating

quasi-public leasing companies to assist manufacturers to develop markets for new

products. Favourable fiscal and financial provisions are made not only to manu

facturers; but also to adopters or users of the new products or processes to help

them develop the markets for then. Medium and small industries have an insurance

scheme for the comniericalization of the new technology, like the Medium and Small

Industry Credit Insurance Fund,
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TV.C.5 Statutory Incentives for Research Associations

The government can give legal, financial and fiscal support to private

R & D research associations. This is done by assigning certain national R & D

projects to them, even though actual-R & D work is done within each participating

cotapany.

me setting up of research associations in specialized fields xs to boost

a co-operative spirit and enable a speedier achievement of results. As an

example, Japan has set up three research associations in computer hardware and

five in computer soft-ware, in view of the priority given to these fields, and

in view of the national desire to catch up with IBM 370 series. Such research

associations help not only in achieving results, but in identifying ?know-where%

as opposed to 'know-how1. Membership of nationals working in developed countries

is encouraged precisely to gather relevant information from outside,

IV.C.6 Measures for expanding sources of financing for technological development

The above measures have been implemented in different ways in different

countries. In South Korea the government enacted, way back in 1972, the ?Law

for the Acceleration of Technology Development', whereby public and private

financing institutions like the Korea Development Eank, the Medium and Small

Industry Bank, and the Korea Technology Development Corporation were set up.

As per the law, gross earnings before tax of the private enterprises, are allowed

to accumulate at certain ratas, for three years in order to finance technological

development activities.

Often special funds are set up for specially designated R & D projects which

need priority implementation, based on government policies. The joint implementation

of R & D projects by government and the private sector, where the private sector

enters into contracts with public R & D institutions enhances the chances for

better utilization of R & D results by such enterprises, and increases the

accountability of public F & D institutions8 J_3/

As long as the public sector remains the main financier of research and

development, technological development will be slow. But with adequate incentives,

the private sector can change the situation^ A series of legal and administrative

measures taken by government can act as powerful agents to change the behaviour

of private enterprises in the realm of technological development.



Ways and means of raising funds for specific technology projects depend

very much on the imagination and drive of the governments in developing countries.

Years ago the Japanese Government undertook sponsorship of sports activities3

like professional cycling to raise funds for technological projects! Besides

such popular measuress multiple legislations like the 'export transactions lav;

of 1955*. obliging snail exporters to forn cartels to promote Japanese exports,

the levy law obliging exporters to give a percentage of their profits on specific

industrial exports like textiles, sugar, etc. can go a long way in ensuring the

necessary funds for technological development.

The Vienna Programme of Action in Science and Technology for Development

as well as the Lagos Plan of Action for accelertated development of sub-Saharan

Africa have recommended a target of one per cent of GITP for developing countries

by the end of this decade, but not a single developing country has been able to

achieve this target, where as developed countries are spending over two per cent

in financing scientific and technological developments. It is time that developing

countries change their policies and mechanisms for promoting such developments.

IV,C,7 The Science and Technology Pardks A model for technological development

Universities usually attract some of the most capable people in a country,

and where qualified uanpover is limited, they should play a very dynamic socio-

economic role by linking with the production sector and providing it with technical

expertise and facilities. The concept of science and technology parks has been

gaining ground in developed countries where universities have extended their

facilities to local industries. Such parks have been established in university

campuses or in their surroundings, where industries can rent factory units at

favourable rates and have ready access to the facilities and expertise within the

universities„

In developing countries, such a concept can enable the establishment of viable

light industries with the help and guidance of the universities. The benefits that

the community would derive are many: enhancement of relationship between university,

industry and local entrepreneurs\ relevant research and development coupled with

advisory services, consultancies, testing and quality control services to industries?

technical industrial training of students and their eventual placement.; advice from

industry to university on course relevance.- orientation, research and development;,

opportunities for university staff to be involved with practical industrial and

technological requirements of the production sector while at the same time holding

his post at the university, and finally increased income to the university through

consultancy, testing fees and shared profits.

Thus the science and technology parks can really bring universities into the

e-u „* „ -u i«,,;nni ^Tmir.r.Tnnnt- fhrmiwh rinse interaction with industry.
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V. Interrelationship between technology and science

Many developing countries have created National Research Councils to

co-ordinate scientific, and at timesa technological research. Such councils have

set the policy for research and development, and in some cases valuable research

work has been done. However, the practical application of the research results

to local socio-economic development has been marginal. There has been little

interaction between the scientists and the technologists, and often there has

been a confusion between a science policy and a technology policy. The creation

of research council at the national level as the apex organization for the

promotion of science and technology often concerns itself mainly with promoting

research for those who are university based. 4/ The link between the researchers

and the industry has not been the strong point. Technological activities geared

to meet the needs of the users in industry and in daily life have received little

attention by such research concils. Their policies are often dictated by the

universities themselves, and there is need to integrate the science policy with

the technology policy,, in a harmonized science and technology policy;, for no

technology development will be sufficient without the backing of science.

In quite a few countries, scientific research councils have given way to

science and technology commissions that have integrated the different activities

under one umbrella, while ensuring that research and development results are

eventually translated into pilot projects and into consumer goods and services.

Thereby the close relationship between technology development and scientific

development is also ensured.

VI. Proposal for an integrated science and technology structure

A national institutional mechanism that can co-ordinate the activities of

promoting science and technology by framing appropriate national policies^ getting

them integrated into national development plans, programmes and projects; that

can establish priorities for research and development and help muster the necessary

funds for them; that can link research and development to actual delivery of goods

and services to the people through the commercialization of research results; and

that can ensure an accelerated technological development to meet socio-economic

objectives9 is the National Consaission for Science and Technology. Such a commission

has been found to be more effective than research councils or commissionst and even

ministries of science and technology which tend to be but one ministry among the

many sectoral ministries.
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Often there is fear expressed in some quarters that centralized co-ordination

will only add extra bureaucracy and delay activities. This is justified if co

ordination implies control. However, here co-ordination does not imply control.

The multifarious institutions active in the field of scientific and technological

development should enjoy certain degrees of autonomy in their ability to

implement projects. Government support should only enhance the speedy delivery

of results. Decentralization of authority should be encouraged as far as possible

down the ladder..

The structure proposes a National Commission for Science and Technology (NCST)

having at its head, the Head of State9 President himself or the Prime Minister or

his representative, as in many fast developing countries. Both science and

technology are cross-sectoral in nature and most ministries in governments have

to deal with both of them. Hences whenever any issue in science and technology

crops up, the concerned parent ministry has tendency to magnify the issue to its

own advantage, very often to the disadvantage of others. When.it comes to sharing

the cake of national budget, decision has to be taken at the top"most level where

this cross-sectoral view is clear. Hence the need for the President or the Prime

Minister or his office to chair a commission for science and technology where

ministries and representatives of different concerned ministries decide on- priority

programmes and allocations. Technology development and application, human resources

developments research and development are all issues which a cross-sectoral commission

can manage. Once national priorities are established and budgetary allocations

made at the NCST level, development programmes tend to be more harmonized and

integrated in the country concerned. 2j_

There'are many UN organizations, organs and agencies undertaking development

projects in developing countries. Their work is supplemented by multifarious

bilateral donors whphave programmes of their own, each dealing with a concerned

ministry. Then there are private multilateral organizations acting in the same

fields. One is surprised to see,the number of organizations having projects9 say

in a single fie,ld like agriculture. The net result is that there is bound to be

duplication of activities with wastage of resources, unless there is a central co

ordinating body like the Rational Commission for Science and Technolology that

plans and oversees the development projects. In countries where resources are

scarceB it is essential that optimal use is made of whatever is available, and.,

all within an integrated national policy.
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The decisions of the National Commission for Science and Technology are

based on expert advice to the ministers concerned5 and are often backed by

a parallel expert advisory committee made of experts - the National Expert

Advisory Committee for Science and Technology (NEACST). It may be argued

that the commission decision can as well be taken by the government cabinet

made up of all ministers. This may not be possible where the cabinet has to

deal with pressing political issues. Another contention is that the Ministry

of Planning can take care of the above problems of establishing priorities and

plans. Experience has shown that ministries of planning are mostly staffed

with economists who have no specialized knowledge of science and technology

issues, arid tend to pay but lip service to science and technology. Scientific

and technological research, development and application based on sound policies,

plans and programmes cannot be managed by economic planning people as well and

as efficiently as can be done by a National Commission for Science and Technology.

In some countriess ministries of science and technology have been created

and their efficacy is to be questioned since such ministries end up becoming

one ministry like the others with a sectoral approach. In other countries

science and technology are understood as being solely scientific R&D, and manpower

training. This is but a component of science and technology, and the structure being
proposed has far reaching implications with a fuller concept of science and technology,
VI.A Arms of the National Commission for Science and Technology

The two ma,in arms.of the National Commission for Science and Technology

are:

(1) The. National Council for Scientific Research and Technology (NCSRT);

(2) The National Research and Development Corporation (NRDC),

For ages now9 right from precolonial days, many countries have established

research centres that have produced a lot of results. These results are either

published in foreign journals and exploited by foreign concerns, or end up on

the shelves of the library. Translation of research results in applied development

projects has been the preserve of mainly the transnationals and the government has

had limited success in this venture. So the need for an organization that can

do this work. - the Rational Research and Development Corporation (NRDC).

VI.A.1 Ihe National Council for Scientific Research and Technology (NCSRT),

often known in some countries as the National Council for Scientific and

Industrial Research (NCSIR) and in others as the National Research Council (NRC)

has as main mandate the promotion of relevant research for development and the
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training of adequate personnel. Most countries have established such institutions,

but unfortunatelys their role in socio-economic development has been marginal.

There is need to strengthen such institutions so that the overall research in a

particular country can be meaningful and geared to development needs in a co

ordinated way. For this the NCSRT can be a co-ordinating council backed by

sectoral research committees which control the sectoral research centres. The

existence of such councils does not mean that the proper concept and application

of science and technology are taken care ofo The parallel existence of the

National Research and Development Corporations is a must,

VI. A.2 The National Research and Development Corporations are parastatal bodies

with.the input of both government and the private sector. Their primary role is

to commercialize research results by translating research to development; and

their functions are:

(i) collect and sift research results from the different centres, institutes,

faculties doing research, results that have the potential of commercial exploitation;

(ii) mount piolot projects for verifying the results; .

(iii) make prototypes to test their efficacy;

(iv) demonstrate these technologies to users and gauge their

acceptability and intrinsic worth1.-

(v) contact ideal entrepreneurs and1 offer them required incentives

to make them start manufacturing enterprises to exploit these

technologies-;

(vi) promote the commercialization of the technologies transferred9 adapted,

and developed based on endogenous research .,

Such tasks cannot be undertaken purely by the research organizations„ Hence

the need for NRD^s. It must be noted that in those developing countries of, Asia

and Latin America where development has been accelerated, such structures exist..

The National Research and Development Corporation is backed by three other

institutions, units9 bureaus, etc. They are: :

<i) the Technology Transfer Unit (TTU);

(ii) the Industrial Property and Promotion Unit (IPPU);

(iii) the National Standards Bureau (NSB). These units v;ork hand in hand

and have representatives on the board of the NRDC
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B. The Technology Transfer Unit (TTU) has as functions to adapt imported

technologies to local requirements„ put up pilot projects to test their soundness;

popularise the technologies and eventually coramercialize them. They obtain a

fee from all technologies that end up in the market, and this can make them

Self-sustaining on a non-profit basis.

C. The Industrial Property and Promotion Unit (IPPU) has the following

tasks to do: ■-..:»■■

(i) Collect industrial patents that are in the public domain and

disseminate them to the potential users;

(ii) allocate local patentsi

(iii) register foreign patents where necessary, without affecting local

innovation; . " ' '"

(iv) promote small-scale industries by providing the necessary incentives

through governments and private sector; '

(v) promote technological innovation by encouraging scientistss researcbers9

innovators through prizes^ competitions, industrial exhibitions,

(vi) be a source of scientific and technological information for potential

users, and disseminate such informations

(vii) encourage the Informal Sector to produce more and meet the local

requirements in a cost-effective way.

D. National Standards Bureau

In doing these taskss there is need to collaborate closely with the

Hational Standards Bureau (NSB) in order to ensure that the products that are

put on the market have acceptable quality,, and in case they are exportable;, they

meet a certain minimum standard. Thus the National Standards Bureau will be

responsible for the preparation of national standards^ the issue of certification

to locally produced products and to imported ones, and to apply effective quality

control. As a country becomes more and more industrialized^ the existence of

National Standards Bureau is a must. The promotion of quality by the Japanese

adage; 'consumer above all! Quality number one!' is essential for a competitive

market.
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Information systems9 technical manpower to monitor technological changes,

regulate foreign technologies that come in the countrys disaggregate technology

packages and promote the development of endogenous technologies are all the

outcome of sound policies and plans worked out by an infrastructure consisting

of the different arms mentioned above. The setting up of such infrastructure

that can also train the necessary human resources should be a priority for

developing countries that want to accelerate their development by applying

science and technology.

VII. Conclusion

The absence of a sound technology policy within an integrated science and

technology policy, and the weakness of existing mechanisms for promoting techno

logy,, are major drawbacks in the technological development of a country. The

development of endogenous technology capacity through adequate infrastructure

and human resourcess including specialized skills and institutional arrangements

for education, trainings research and commercialization of research through

production systems, remains the major problem of most developing countries. With

the development of new and advanced technologies in fields that could have great

impact on developing countries* the problem is becoming all the more acute and

needs urgent attention.

The acquisition of foreign technology that can enable a nation to keep

abreast on the competitive world market by improving the efficiency and pro

ductivity of its manufacturing sectors is a sine qua non. Expertise to handle

such acquisition through technology transfer has to be trained. Foreign

technology is only accessible with some leverage, and this leverage has to be

built through endogenous capacity building in technology assessments negotiation,

acquisition, and local development. Through research and development and adequate

incentives to promote R & D? it is possible to build up the endogenous capacity

that can reduce one's dpendence on foreign technology. Dependence on foreign

technology should be seen as a workable way to economic independence as in Japan

and South Korea.- The strong sponsorship of the private sector through a legal

framework that allows varied incentives can be instrumental in the accelerated

technological development of a country. The presence of such a private sector

ensures an element of competition and of technological dynamism.



Since science and technology cannot be divorced from each other( a

comprehensive science and technology policy is essential for a co-ordinated

view of developments in these fields, A structure that can enable such a

co-ordination is possible through the National Science and Technology Commission

which will not only promote research and developments but also ensure the

manpower and institutions necessary for an accelerated technological development

with sound policies, plans and programmes. One essential element is the ...

motivation of local experts and entrepreneurs through incentives that can allow

a n,ore equitable sharing of profits resulting from technological development.

Facilities and opportunities available through technical•co-operation between

developing countries9 and with developed countries, are channels that need to be*

exploited. With the advent of new and emerging technologies, such co-operation

can accelerate the flow of technologies for socio-economic development.

Finally, a country must ensure that a technology policy and an accelerated

technological development do not bring in their wake a degraded environment

and a pronounced materialistic view of life. The quality of life of a people

is enriched by its human and cultural values. Thus, science and technology need

to be integrated into the cultural life of the people whose socio-economic

development must have a strong component of human values. Only technology with

a humane face can ensure a sound vision of man's destiny on this planet and in

the universe.
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VIII. Nation.-.l CornmissIon, for Science and Technology

PRESIDENT OITICI
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NCS'i - National Commission for Science and Technology

NEAST - National Expert Advisory Committee for Science and Technology

NKDc - National Research and Development Corporation

TTU - Technology Transfer Unit

IPPU - Industrial Property and Promotion Unit

NSB - National Standards Bureau

NCSRT - National Council for ScientiAAr- Research & Technology
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