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SUMMARY 

The objective of this compendium of technology plans and policies 
is to enable senior government officials in developing countries to know 
how some other developing countries have approached the problem of 
fonnulating technology plans and policiess to compare the approaches of 
different countries1 and have reference material at their disposal while 
drafting their own technology policies and plans. The compendium 
consists of extracts from original documents from 10 countries, namely, 
Brazil, Cameroon, Ghana, India, Indonesia, Ivory Coast, Kenya, Republic 
of Korea, Mexico and Turkey. 

The extracts are arranged in accordance with the priority areas of 
the Operational Plan of Action adopted by the Intergovernmental Committee 
for Science and Technology for Development as ~ means to implement the 
rec011111endations of the United Nations Conference on Science and 
Technology for Development. 

Most countries in this compendium have adopted a technology plan in 
the form of a chapter in the overall development ~lan. A brief analaysis 
is made in the introduction of the nature and coverage of the documents. 
Gene~ally speaking, the documents do not spell out the physical and 
financial resources available nor the detailed programmes which wi~l be 
undertaken. There is a very limited attempt to integrate technology 
policy with industrial policy. However, the role of the St.ate as a 
promoter of science and technology capability comes up very clearly in 
all the documents. Generally speaking, countries more advanced in 
scientific and technological development have been able to articulate and 
provide more specificity to their objectives and plans. 

The introduction also analyses the contents of the documents in 
relation to the priority areas of the Operational Plan of Action. Many 
of the documents were formulated at a time when the impact of 
technological advances, such as microelectronics and biotechnology had 
not been clearly felt. It is expected that in f~ture in documents of 
this kind the policy response to technological char.9e will be covered. 

Extracts from technology plllns and technologies of the countries 
selected are contained in pages 10 to 92. Annex I contains a list of the 
official documents cited and Annex II a bibliography of seJ~cted UNIDO 
documents on technology policy. 
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I. I NTRODlJC'l'I ON 

In addition to presenting to the United Nations Conference on Science 

and Technology for Development (UNCSTD) a framework for national action for 

strengthening technological capabilities of developing countries,Y the UNI110 

Secretariat has over the years carried out several studies and organized a 

series of national workshops in developing countries to stimulate and assist 

the formulation of technology policies and plans.l/ This compendium is se~P 

dS an integral part of this effort, particularly designed to enlarge its 

empirical base. The objective of the compend;um is to enable senior 

government officials in developing countries to know how some other developing 

countries have approached the prublem1 to compare the approaches of different 

countriesr and have reference ma~erial at their disposal while drafting their 

own technology policies and plans. The compendium wiI.J. also he used as a 

background document in national technology policy workshops organized by 

UNIDO.Y 

The compendium consists of extracts from original documents.!/ The 

original documents were obtained by the Senior Industrial Development Field 

Advisers (SIDFAs) of UNIDO from the respective government departments. ~·he 

present compendium covers 10 countries and it is expected that extracts of 

documents from some more countries will be published 3s an addendum at a later 

date. The countries covered in this compendium are: Brazil, Cameroon, Ghana, 

India, Indonesia, Ivory Coast, Kenya, Republic of Korea, Mexico and Turkey. 

They represent broadly countrles at different stages of economic and 

technological development. 

The extracts are arranged in accordance with the priority areas of the 

Operational Plan of Action~ adopted by the Intergovernmental Committee for 

Science and Technology for Development as a means to implement the 

recommendation£ of UNCSTD. The documents were, of course, written not keeping 

this classification in view. Hence, a certain measure of overlapping in the 

extracts between one priority area and another may be noticed. Besides, 

judgement had to be exercised as to what portions should be extracted for the 

purposes in view. T~e manner in which the extracts have been presented are 

accordingly unofficial and does not naturally commit the governments. It is 

not also the intention of the compendium to evaluate the a,proaches adopted by 
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different countries or to assess the extent to which these approaches have 

been operational1y iaple118Dted. The extracts therefore present more the 

perceptions of individual countries and their intentions on .~tiona to be 

takea in the field of technology and related .. ttera. The extracts are 

basically explicit policy stat..ente and the •1ap1icit• policies of the 

countries are not neceeearily reflected. 

It .. y aleo be noticed that moat countriea have adopted a technology 

plan in the fona of a chapter in the overal1 development plan. Botable 

exception• are Brasil and Mexico which have separate documienta ia tbe nature 

of technology plane and India, which has also iHued a technology policy 

etate.e:it. Table 1 indicates the nature of the policy dOCUlle!lte of the 

coantrie• covered in this C011P9ndiua and the period• to which the dOC1191ente 

relate. 

SOiie 9eneral characterietica of the documient• .. y be noted. Moat of 

th.. ..ke 9eneral etat...nte on a nUllber of aepect• and aleo do not 

nt1eee .. rily cover the eeveral priority area• of the operational plan of 

action. They do net epell out the phyeical and financial reeourcee available 

for operationalizin9 the recomaendationa or the specific pr09r....ea which will 

be iapl..anted. There are, of couree, •everal exceptions to this etat ... nt 

which aay be noticed, but the 9eneral trend is more toward• the articulation 

of broad overall objective• rather than apecifyin9 concrete action. In 

9eneral there i• aleo a very liaited attellpt to int99rate technology policy 

with indu•trial policy, thou9h a9ain there are notable exception•, 

particularly in the dOCU11eDte of Brazil. Th• role of th• State a• the 

proaoter of •cience and technology capability comes out very clearly in all 

the docaaent•. Chart I aak•• a ech ... tic preeentation o! the 9eneral 

characteristic• of technology plane of df!Velopin9 countries, it bein9 

understood that th••• characteristic• do not neceeearily apply exactly to each 

ca•~ an4 that the ~•lineation of th••• characteristic• ehould not. overlook the 

iaportant fact that the countrie• concerned have initiated positive etepa to 

accelerate their te~hnol09ical development and have throu9h the docu .. nte 

eo1111itted ttr.!leelve• to th••• ta•k•· Generally epaakin9, countri•• more 

advanced in ecientific and technol09ical development Lave been able to 

articu1-t• ar.d 9rovid• 110re epacificity to their objective• and plane. 
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Scae brief observations on the content cf the iocwnents. particularly in 

relation to the priority areas of the Operational Plan of Action are in 

order. In regard to overall objectives of technology policy formulation all 

the countries have recognized the iaportance of technology for socio-econoaic 

development. Countries. such as Brazil and India. also stressed the quality 

of life of the people and the need for self-reliance in technology. In this 

connection one of the Brazil docwnents defines technological autonOlll}' as the 

capacity to select and generate the most adequate technology among the options 

available. in addition to prc.oting its effective absorption while giving 

special emphasis to long-term socio-economic criteria in the decision-making 

process. Th~ Mexican document also refers to technological self-determir.ation 

defined as the capacity for making independent decisions which will determine 

the country's futnre development.§/ The policy objectives give attention to 

various aspects such as creation of tech11ology. endogenous capacity. energy 

(Brazil)• consolidation of existing structures (Cameroon)1 labour-intensive 

measures (Indonesia): relation to science policy (Ghana and Kenya)J and 

research and development for a dynamic production structure •:Turkey) • One of 

the Brazil documents refers to the situation in Brazil where state enterprises 

and transnational corporations and their subsidiaries have a greater role to 

play ir1 the country' 11 development than the domestic enterprises and points to 

be needed for changing the situation. The use of purchasing power of the 

State is also mentioned as an important policy objective. 

In regard to science and technology infrastructure, the creation of an 

apex institution or its stren~thening figures prominently in most of the 

documents, such as those of Cameroon, Ghana, Ir.dia and Kenya. In I~dia the 

arrangements include a cabinet committee on science snd technology supported 

by a scientific advisory COllllllittee to the cabinet. In Ghana a science and 

technology planning and analysis group in CSIR is se9r. ae a major step. In 

Kenya a national council for science and technology has been established. The 

importance of co-ordination of science and technology activities is 1ec09nized 

in several documents, such as those of Cameroon, Gh~na, India, Ivory Coast, 

~enya. The Indonesi~n docum•nc lays particul•r emphasis on simplified 

procedures, •implicit• poli.:ies and marketing, whilo in the Republic of Korea 

the 11erger of some of the research instituteff is seen as an important step in 

improving efficiency. In Turkey the document refers tu the el.1boration of a 

scientific and t.echnologh.al master plan which would conform t.:• the l1)n•1-ter111 
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targPts and strategies and to the economic, industrial and social development 

objectives of the country. A study completed in 1983 on 'Turkey's science 

policy 1983-2003 will be taken as a starting point for this purpose. The 

Brazil documents on the other hand stress physical (e.g. public transport) as 

well as technological infrastructure (e.g. standardization, metrology, quality 

control, patents information and consultancy services). 

In regard to choice and acquisition of technology, the documents from 

Brazil and Kenya view the transfer of technology as a stimulus to endogenous 

development. The documents from India stress the need for absorption and 

adaptation of imported technology and for exercising selectivity in the 

imports of technology. Objectives, such as maintenance of competitiveness and 

research and development on imported technology are also emphasized. Ghana 

and Indonesia stress the importance of appropriate technology and adaptation 

of imported technology. The Indonesian plan gives priority to 

labour-intensive technologies and improving traditional technologies. The 

documents of the Ivory Coast and Kenya emphasize the importance of their 

nationals taking charge of the managerial and technological functions. In the 

Republic of Korea importance is attached to the import of technology to close 

the tec~nology gap and to maintain international competitiveness. Special 

emphasis is given to imports of technology as essential inputs for production 

and exports. An automatic approval system has been introduced under which 

i•ports of all types of technology eY.cept for nuclear and defence technology 

are approved immP.diately by the Bank of Korea when a contract calls for a 

royalty of 10 per cent or less for the duration of 10 years or less. It may 

also be mentioned that Brazil, India, the Republic of Korea and Mexico have 

arrangements involving in varying degrees the regulation or monitoring their 

imports of technology. 

In regard to development of human resources, practically all documents 

underline its importance. One of the documents from India describes human 

resources as the richest endowment and emphasize the need to give priority to 

nurturing talent. The importance of education and the relationship between 

universitiec and industry is stressed in several documents. The document from 

Cameroon makes an estimate of the human resources required for science and 

technol.,gy. The documents from Brazil stress the need for strengthening 

capability in special! zed fields, such as patents, standard! zation etc anC: 

also for advanced trainin1 !or researchers and teachers. 
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The question of financing science and technology is addressed in varying 

deqrees. The documents from Brazil note the decrease in real terms of the 

funding for science and technoloqy and emphasize the importance of the 

government departments at all levels and public enterprises participating in 

funding science and technolO<JY. The r~le of fiscal and credit policie~ and 

the sharing of risks is also emphasized in the documents from Brazil as well 

as from India. The documents from Cameroon and Ghana are mainly concerned 

with allocation of R and D funds while the document from the Ivory CC\ast 

mentions possible actions in the field without indicating which options will 

be followed. The plan of Kenya refers to the need to reach a target of 1 per 

cent of the GNP for S and T expenditure and enumerates various funds available 

including a nearly established research fund of the National Council for 

Science and Technology. In the Republic of Korea a technology development 

corporation has been initiated to help business and research institutions. 

The documents from India also stress the need for investments in pilot plants 

and for involving development banks in funding science and technology. 

Moreover, a new policy approach appears to be adopted in regard to the 

involvement of government departments concerned with productions •certain 

areas of work in science and technology agencies such as CSIR, particularly 

those calling for large S and T expenditure will be taken up only on the basis 

of a clear cut indication of the need of priority in the concerned economic 

sectorJ the s and T agency will then take up its part of the prograDDDe on the 

basis of funding provided from the S and T allocation of the concerned ecnomic 

ministry or department. This would ensure both the rationale for the 

prograDDDes and their need and also utilization of the technology developed.• 

As regards information systems, the importance of technological 

information is recognized in varying degrees in the documents. Brazil places 

special emphasis on the mobilization of all information resources and the 

regulation of foreign firms involved in information transfer and 

disse111ination. A document from India stresses the valuable role of 

information in ·erstanding the current status and future prospects of 

economic and technological development. The documents from Cameroon and Ivory 

Coast refer to information centres being established in their respective 

countries. The Mexican document emphasizes the need for strengthening 

technological information for small and medium industry while the document of 

the Republic of Korea states that a consultation service centre has been set 
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up at the Korea Advanced Institute for Science and Technoloqy in order to 

provide information on imports of technoloqy. The document from Turkey and 

India stresses the need for computer networks. The documents frc. Turkey 

stress the need for data flows at the enterprise level throuqh computers and 

for traininq man:_X>Wer in this field. 

The subject of research and development is stressed in several documents 

and some of the well-known problems, such as li~ks with industries and 

universities, need for pilot testinq and demonstration proqra.mes etc are 

stressed. The document from India stressed patents as an important 

develoi-ent in pr01DOtion of research and development. Both Brazil and India 

stress enterprise-level R and D and technoloqical innovation. Elaphasis is 

placed in Brazil on sectors such as capital qoods, communications and 

informatics. The documents from India describe R and D proqraJmaes in several 

industrial sectors and also emphasize the importance of enqineerinq 

consultancy. The Mexican document stresses the importance of basic 

enqineerinq services. Indonesia has launched five main national research 

proqrames.21 

As reqarda international. co-operation, several documents refer to the 

need of technoloqical co-operation with advanced countries (e.q. Brazil and 

Republic of Korea), while documents from the Ivory Coast and Turkey also 

discuss the approach to foreiqn assistance in science and technoloqy. The 

document from Kenya refers to East African co-operation and that from the 

Ivory Coast to the importance of reqional co-operation. The documents from 

Brazil, India and Turkey stress the importance of co-operation a90n9 

developinq countries. 

In concludinq it may be stated that many of the documents ~ere 

formulated at a time when the impact of technoloqical advances, such as 

microelectronics and biotechnoloqy had not been clearly felt. Hence the 

technoloqical advances do not receive particular attention in the doc1111ents. 

It is to be expected that in future document• of this type the policy response 

to technoloqical chanqe will be discussed, since several countries covered in 

the compendium, such as Brazil, India and Mexico have already started takinq 

actions in the field of microelectronics and biotechnoloqy. The recent 

industrial development plan of Mexico discusses the strateqy for structural 
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chanqe, hiqhliqhts in this respect the new technoloqical pattern envisaqed and 

also lists ~he area of hiqh technoloqies which will be taken up for 

development in the short, mediu. and lonq-tenas. 

It should also be mentioned that thouqh the prot:><>rtion of developinq 

countries which have published s1>9oific technoloqy plans, policies or other 

siailar documents is rather saall, a larqer number of countries have 

fonaulated policies on specific tec~noloqical aspects, such as acquisition of 

technoloqy or development of endogenous technoloqy. Such countries aay still 

need a comprehensive framework for national action in technoloqy. Countries 

at an early staqe of development will also require a miniaua set of pclicy 

tools and proqrammes to initiate and strenqthen their technoloqical 

development.!/ 
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CHART I 

Schematic Presentation of 
General Characteristics of Technology Plans and Policies 
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!/ A/CONF.81/BP/UNIDO, Vienna, July 1979. 

Y A bit-liography of UNIDO docwnents on technology policy is in Annex II. 

'}/ Countries in which such workshops have been held by the UNIDO 

Secretariat in the past include Cameroon, Dominican Republic, Malaysia, 

Madagasc•r, Kenya and Trinidad and Tobago. Workshops have also been 

organized in Argentina, Iraq and Sri Lanka. 

~ The list of official documents cited is in Annex I (pp. 95-96). 

if Scientific and technological policies and plans are themselves listed as 

the first priority area but it has obviously links with other priority 

areas. 

~ ~f. Technological Self-reliance of Developing Countries : Towards 

Operational Strategies (ID/262) where self-reliance is defined as the 

autonomous capacity to make and to implement decisions and thus to 

exercise choice and control over areas of partial technological 

dependence or over a nation's relations with other nations. 

~ An unofficial translaticn of Repelita IV arrived too late for inclusion 

in this compendium. 

!!/ See Industrial Technology in Africa, UNIDO/IS.222, p.14. 
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II. EXTlfACTS OF TECHNOLOGY POLICIES AND PLANS 

A. BRAZIL 

Geperal 

stimulate the creation of technoloqy through the pr01110tion of 

greater integration of the different elements involved, especially 

the universities, financing agencies, research centers, consulting 

firms and nation£! producerss 

promote and broaden specific finance schemes and lines of credit to 

attend, more efficiently and rapidly, the research and development 

programmes, be they directly carried out by national firms or 

contracted from techni~al and scientific institutions, including 

those that are on credit incorporating the idea of risk, linking 

their payments to the co111111ercial returns obtained through the sale 

of the product or the process developedJ 

ensure the continuity of research and development progra111111es 

directed towards priority subsectors of industry, guaranteeing the 

steady flvw of resourcesi 

support national consulting firms, seeking to increase their 

capacity, making it possible for them to act not only in the steps 

of detailing but, creating better conditions for them to develop 

the basic engineering of products and processJ 

support, through the scientific and technoloigcal agencies, the 

efforts of improvement and control of quality, innovation and 

increase of the productivity of the national enterprisesJ 

support the research and the development of materials and services 

of interest to the Armed Forces, 
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broaden the system of support to firas that need to train 

technicians and research workers, and need to increase managerial 

capacity in research and dev~lopment, in order to execute projects 

which include the creation and absorption of technology, the 

improvement of productivity and of industrial qualityJ 

promote the development and adoption of technologies that save 

enerqy and that use alternative sources of energy, as well as the 

use of techniques and processes that guarantee the preservation of 

the environment. In this sense, the industry should also be 

encouraged to look for innovations and changes that lead to an 

improvement in the enerqy consumption of boilers, heat exchangers 

and, especially, engines for the automotive industry, as well as 

support the initiatives that aim at a better use of the 

petro-chemical raw materialsr 

use the buying power of government organs and state enterprises in 

the support of the technological development of national firms, by 

giving preference to those which incorporate the findings of the 

national scientific and technological research efforts.• 

(l,pp.59-60) 

•we should initially analy~e certain aspects of the Brazilian 

economy that, apart from setting the general lines of the development 

process, have a direct bearing in the conception of the country's 

scientific and technological policy. The advanced level of 

industrialization achieved in Brazil resulted from an economic system in 

which the state entarprises and the multinational :c~porations have a 

dominant role. 

The private domestic enterprises very often face unfavourable 

conditiOf•~ in their competition with the other two types of enterprise. 

In one side, the conditions prevailing in the private domestic firms and 

the dominant participation of foreign companies in certain dynamic 

sectors prevent the development of an autonomous technology. 
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The dOlllestic firms do not have the financial and managerial 

ca(.oahility and administrative structure to conduct alone extensive 

pr09ra111111es of industrial research. Furthermore, the multinational 

cor~rations are not, in general, interested in developing JROre complex 

research in their subsidiaries operating in dev~loping countries. 

Cn the other hand. the presence of the state enterprises in the 

productive system pennits the direct intervention of the Government in 

the creation and diffusion of technol09y. The state enterprises not only 

do technol09ical research. but also they use their position as an 

imJIC)rtant buyer of capital goods and inputs, and as (.oartner in 

joint-ventures to force and to make possible technological research in 

private com(>anies. 

Although this picture is the natural result of the development 

process of the country, it is an objective of economic policy to avoid, 

via the strengthening of the private domestic enterprises, any further 

increases in the dominant participation of the state enterprises. This 

objective is implicit in the basic options of economic strategy included 

in the I National Development Plan, and it has significative implications 

for the scientific and technoloqical policy.• (2, p.10) 

•The policy for science and technoloqy will continue to have as its 

main premise the improvement in the quality of life of the population, 

and will seek continuous growth of scientific capability, as well as 

greater technological autonomy. 

Scientific capability will be attained through quality, continuity 

and expansion of the activities of research. It is understood that these 

are valuable in themselves as they form an integral and essential part of 

the social and cultural development of the country, provide an 

environment for the formation of high-level human resources, and 

represent a source of knowledge for the creation of new technoloqical 

perspectives for a given sector. 
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Technol~ical autonoay defines the capacity to select and generate 

the aost adequate technoloqy aJ10ng the options available, in addition to 

promoting its effective absorption while qivinq special e•phasis to 

long-term socio-economic criteria in the decision making process. 

Because of its direct influence upon the productive system, science 

and technoloqy have a fundamental function in problema solvinq related to 

the country's rapid economic qrowth. Given the advantaqe of havinq 

technical capability available to be put toqether to seek, adapt or 

consolidate these solutions, it is appropriate that it should be qiven 

continuous and extended treatment over a lonq period.• (1, p.13) 

Sci,-nce and Technolggy IJ!f rastructure 

•The centres of research and development constitute an important 

repository of technical knowledqe and play a siqnificant role in the 

diffusion of technoloqy and in the preparation of human resources in this 

field. The use of the full potential capacity of these centres is of 

fundamental importance and will require the creation of mechanisms of 

interaction amonq them and other institutions requiring technical 

knowledqe. In harmony with the directives of the Government which aim at 

the economic decentralization of the country, there is also a need for 

the strengtheninq of reqional centres of research and development.• 

(l,p.15) 

•Finally, it is vital to promote and to consolidate a technoloqical 

infrastructure to support the industrial activity and the export 

promotion of manufactured qoods.This will mean an extensive proqra111111e of 

industrial standardization, including metroloqyJ uniformity of quality 

sealsJ modernization of the patent control system, establishment of a 

system of technoloqical information1 and the strenqtheninq of the project 

enqineerinq and technical consultinq fir••·· (2, p.12) 

•The structurinq of the Sistema Nacional para Desenvolvimento 

Cientifico e Tecnoloqico (SNDCT) should be concluded while this plan is 

in effect, and in such a way as to achieve the inteqration of the various 
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organs and actions related to science and technology, under the 

coordination of the Conselho de Ciencia e Tecnologia (CC"r) (Scientific 

and Technological Council) of Conselho Nacional de Desenvolvimento 

Cientifico e Tecnol0gico (CHPq). 

To this effect the following a~tions vill be iaplemented: 

consolidation of the CCT as an organ of the definition of policy, 

establishllent of directives and prio~ities in the area of science 

and technology, and of coordination, follow-up and evaluation of 

their iaple.entation and of their compatibility with the policies 

and objectives of the Governaents 

articulation of the CCT vith other collegiate organs which 

influence scientific and technological policy by sending 

resoluti~ns and subllitting propositions to the CCT for 

considerationJ 

pr0110tion and creation of federal, regional and state organs and 

systems of science and technology articulated vitb the SNDCT and of 

programmes or state foundations able to stimulate scientific and 

technological development.• (1, p.17) 

•Th! Use of Ipfrpetrpctpre: 

To stimulate the domestic production of components and products, 

the establishment of storage and supply centers, the remanagement of 

equipment among research institutions, and the iaportation of products 

which are indispensable for the continuation of research projects, 

improve the use of physical infrastructure in addition to the provision 

and 111aintenance of didactic and scientific equipment.• (1, p.23) 

•Agroindustrial technology, for the storage and utilization of 

agricultural surpluses and the improvement of the quality of 

semi-processed or industrialized products, must be emphasized with a view 

to increasing their internal and external markets.• (1, p.36) 
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•1n the traditiona1 industrial sector the eaphasis will continuP. 

being on llOdernization and reorganization. The expansion of the 

processed food industry will perait iaprove.ents in the living standards 

of vast segments of the populationr and agroindustrial ca.plexes will 

p1ay an iaportant role in the develor;.ent of the poorest regions of the 

country.• (2.p.12) 

•The .. in directi'VeS of the (transport) sector are: priority 

a11ocation of resources fur the expmnsion of the infrastructure of the 

rail and .. ritime llOCles. bot~ more energy-efficients the develor;.ent and 

intensification of the use of cargo and public transport vehic1es 

employing energy deriwed frOll JMtional sources. inte1:110da1 inteqration 

and the rationalization of the use of existing infrastructure. by means 

of the 11aintenance and iaprovement of the highway syste•. 

The consolidation of the sector system of science and technology 

will be indispensable for restructuring the country's trans(IOrt system. 

with a view to achieving the i•provement of personnel and the i•provement 

of the process of creation. transmission and application of technology.• 

u. p.38) 

•The necessity for maintaining and creating progra111111es and regional 

research and development centers •ust be stressed here. !~ this sense. 

there are two geo-econ011ic areas where scientific research and 

technological development play an essential role: Amazonia and the 

Northeast.• (1. p •. 'H) 

•cOl!!!unicatignes 

To: 

stimulate the market aiming at the installation of Brazilian 

cOlllpanies which develop their own technology and which are able to 

absorb that technology which has been created in other national 

enterprisess 
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devc?lop procJtJct.; adapted to Brazilian requireaents and 

lif?CUliarities, esl)ecially as regards the necessity of simple and 

low cost equipaent, in order to fulfill the requirements of 

population 9roups in areas of low population density and in 

l)eriphecal urban areas1 

stimulate teaching and research centers for the trainin9 of human 

resources for the sector, by contracting research projects in the 

c0111Dunications arear 

strengthen the Centro de Pesquisas e Desenvolvimiento da Telebras 

(CPqD) (Telebras=Telecominacoes Brasileiras S.A.) (Research and 

Development Centre of Telebras), in order to guarantee the 

continuation of projects presently underway, as well as the 

celebration of new aqreements with existing laboratories or with 

those that aay be created in the future, for the effective 

c.>mpletion of it3 research and development proqrannesr 

support the installation, in Brazil, of the full process - from 

research to assembly and final testinq - of the production of 

components, through the execution of development projects of 

dedicated components and developed materials, guaranteeing the 

initial demand and contributing to the development of the 

scientific-technoloqical-industrial infrastructure of the country 

regarding components and their inputsJ 

develop and consolidate the national capacity and technoloqy in 

regard to: equipment and processes utilizin9 digital techniquesr 

switching systems with stored proqramme centersr data 

communications networksJ optical c0111Dunications systemsJ satellite 

telec01111Dunications systems1 telephonic equipaent employing aodern 

technoloqyJ national models and processes in the area of antenae 

and microwavesr devices, equipment, techniques and processes, 

component part or associated to the telephone network and to the 

subscribers' systemr 
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develop capacity in the measurement of terrestrial conductivity and 

the distribution of the levels of at111<>spheric noise, including the 

study of methods for the calculation of fields received in HF and 

the aeasurement of the characteristics of the ionosphere in 

Brazilian territory, 

develop techniques and instruments for the planning and design of 

telece>11munications systemsJ 

supply the sector, with all the compute~ized instruments necessary 

to support, directly and on full-time basis, research activities1 

provide the necessary assistance to guarantee the products 

developed in the sector may be adequately industrialized, as well 

as carry out economic studies in order to determine product costs 

composition, necessary investments, and the technical and economic 

requirements for manufacturei 

develop and consolidate the national capacity and technology 

regarding materiais of interest to the security of the country.• 

(l,pp.67-68) 

•Industrial Pro~rty: 

To: 

implant the Patent Bank of the Instituto Nacional da Propriedade 

Industrial (INPI) (National Institute of Industrial Propriety), in 

order to transform it into an effective aid to the local process of 

technological innova~ion, for the concession of privileges and 

control of technology imports1 

increase the interchange between INPI and the universities and 

research centers, so that they all may participate in the 

evaluation of contracts for the purchase of technology, 

intensify the follow-up of the research projects and personnel 

training activities included in foreign technology transfer 

contracts, with a view to their effective absorption1 
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prumct~ a ho~izon~al disseminatiun of technol09y, avoiding, 

therefore, its repeated importation1 

stimulate the creation (•f departments specialized in industrial 

property and technoloqy marketing, effectively linked to the 

operation of medium and large national c01Dpanies, especiaily the 

state companiesr 

seek means of prOlllOting the patented national inventions, even by 

means of financing the de~elopaaent of new products and industrial 

undertakings1 

pr<>111ote the integration of the existing industrial property 

legislation with the tax legislation, in order to encourage local 

creativity and discourage the contracting of foreign technology, 

particularly in the form of closed technol09ical packages1 

perfect the normative instruments, while adapting them, 

progressively, to the peculiarities of the various industrial 

sectors1 

dynamize the process of obtaining patents and trade-marks, as well 

as the contracting of technol09y, by means of technical and 

administrative training of governmental personnel and of procedure 

simplification.• Cl, pp.61-62) 

To: 

consolidate and reinforce the National System of Metrology, 

Standardization and Indu~trial Quality, even through adoption of 

pertinent legislationJ 

integral adoption of the International Unit System and the 

implementation of the legal, scientific and industrial metrologyJ 

to this end the national network of metroloqical laboratories will 

be strengthened and ex~andedJ 
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substantial expansion of the system of technical standards adequate 

to the real necessities of the country, by strengthening of the 

Brazilian Association of Technical Standards1 (1, pp.61-62) 

incorporation of the network of national and regional technoloqical 

centers, including laboratories, in the elaboration of standards 

and of test for product quality checks1 

harmonize the country's quality certification system with 

internationally adopted procedures, including at the General 

Aqreement on Tariffs and Trade (GATT) levelr 

restrict the introduction into the country of new industries, 

machinery or equipment which do not use the International Unit 

System. (1, pp.61-62) 

Choice, Acguisitiop and Trensfer of Techootggx 

•The focus of the industrial strategy is the import substitution, 

particularly in basic sectors, reserving for the private domestic 

enterprises the key roles in this process. This strategy aims at the 

correction of the imbalances in the industrial structure and at the 

elimination of the balance of payments difficulties, resulting from 

changes in the world economy. 

This explains the increase emphasis of the industrial policy on the 

production of capital goods, on the electronic industry and on the 

production of basic inputs - steel, non-ferrous metals, petrochemical and 

pharmaceutical inputs, fertilizers, insecticides and pesticides, pulp and 

paper, cement and surphur. These are the sectors responsible for the most 

important deficiencies of the industrial structure and the biggest share 

of our import costs.• (2, pp.11-12) 

•it is obvious that the nature of the economic action will vary 

with the industrial sectors. In some cases the problem is spreading 

technical knowledge already existing in the country1 in other cases it is 
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necessary to im(.<>rt technol09y and to adapt it to the domestic needsJ and 

there are also cases where a new technoloqy should be developed as an 

indispensable condition for the expansion of certain productive 

activities. 

Fowever, it is important that in all cases the importation of 

technical kno~ledge, even when it seems the most viable and conveni~nt 

short-term solution, should be accompanied by an effective effort of 

assi•ilating it and adapting it to our needs. The process of technology 

transfer should not be viewed as a simple way of ?vercoming obstacles to 

the economic expansion of the country, but mainly as the acquisition of 

an inpnt that will be further manipulated and utilized in the process of 

enabl~ng the country for scientific and technological creation.• (2, p.12) 

•scientific and technological development are particularly 

necessary in the mineral sectors, since the indiscriminate import of 

technology can be totally inadequate in this sector, due to the 

peculiarities of our minerals. On the other hand, obstacles to the 

internal development of technology, which reside in the acquisition of 

foreign processes, frequently carried out due to the urgency in the 

execution of certain undertakings in the sector aid the lack of 

confidence in the internal capabiity of generating solutions, must be 

removed.• (1, p.31) 

Development of Huma_n Resource1 

"To achieve capability in the area of technology, support will be 

given in the preparation and upgrading of the human resources necessary 

for the generation, absorption, operation and transfer of technol09y and 

the administration of this process at its diverse levels, makin9 use of 

the system of higher education and especially of the centers of i·~search 

and development. On the other hand, complementary actions will be taken 

with the objective of establishing an infrastructure of ~upport for 

technological development. Efforts in this area will include the 

strengthening of the systems of industrial property, of metrol09y, 

standardization and certification of quality, services of support for and 
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protection of inventions. mechanisms for the collection and diffusion of 

technological information. upgrading of capability in the field of 

project engineering and in t~e domestic production of instruments a&d 

supplies for research.• (1, p.41) 

•Advanced Training of Human Resources: 

To promote conditions of stability and continued improvement of the 

teaching and research personnel, encouraging full-time service, the 

establishment of career plans for researchers and for middle and upper 

level technicians, the effective integration of teaching and research, 

the introduction of sabbatical leave, and the exchange of individuals 

among the various institutions and regions of the country. At the same 

time, support will be provided for the expansion of specialized courses 

to respond to the needs and characteristics of the labor market and to 

increase the participation of research and development centers in the 

preparation of human resources.• Cl, p.23) 

•Methods and nonconventional instruments of training and education, 

that can make professional preparation accessible on a large scale, will 

be studied. It will be emphasized, as well, the development of means to 

help create the spirit of research, particularly, in young people.• 

(l,p.28) 

•Emphasis will also be placed on the formation of h~man resources 

at the under-graduate level, in the health and nutrition fields, adapted 

to the real needs in these sectors, aiming at attending the needs of the 

population at the local level, as well as courses in occupational 

medicine, the creation and improvement of graduate courses and the 

training of researchers, particularly those connected to epide~iology and 

public health. nutrition, pharmacology and food technology.• (1, p.29) 

Financing Science and Technolosx 

•over the past several years there has been a decrease, in real 

terms, in the budgetary resources of the executing and funding agencies 

of the scientific-technological area. To guarantee the expansion of the 
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activities of science and technology, it is the policy of the Government 

to reinforce the budqet allocations of the executin9 aqencies to assure 

their financial stability, and of the fundinq aqencies so they may 

vrovide adequate supJJO~t to their pr01110tion activities.• (1, p.13) 

•The decentralized action of the agencies and sources of funding 

will be maintained, while promotir.9 improve~ents in communication and 

coordination. 

Under the coordination of the CCT the fol!owinq steps will be taken: 

assist in the elaboration of a budqet for science and technolOCJY, 

in articulation with the Federal Government system of programminq 

and bud~etin9, detailed at the sectorial level and involvinq the 

main sources of federal fundsJ and this bud9et will be monitored 

and published annuallyr 

make explicit and public the portion allocated from federal funds 

for science and technology, while makinq efforts towards the 

effective participation of the CCT in the programminq of the 

resources destined for this sectorJ 

stimulate a qreater participation of state qovernments and of 

private ~nterprises in the fundinq of science and technology and 

thereby complementing the resources of the federal area.• (1, p.19) 

•The fiscal ar.d credit systems will be the objective of studies 

aiming at using them as effective instruments in the promotion of 

activities of research and development by business and industry either 

directly or thr~ugh sub-contracts within the country. 

The system of financing for national enterprise in this sector will 

he improved with the following aims to achieve greater economic 

rationalization of the various subsidiesJ to consider the conditions of 

risk inherent in research and development activitiesJ to broaden the 

basis of participation and the sharing of risks involved in research, 

(•articularly, with respect to small and medium enterprises in specific 

ar~as of production." (1, p.19) 
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Scientific and Tecbnolpqical Inforpation 

•The active and integrated functioning of the channels of 

information in science and technoloqy is essential for the scientific and 

technological development of the country, providing the bases for its 

planning and follow-up. 

It is necessary to sensitize the national conscience concerning the 

importance of the use of information about science and technoloqy, with 

the purpose of improving its mechanisms of the access, storage and 

diffusion. 

Given the multidisciplinary characteristic of this sector, it also 

becomes necessary the training of human resources of high technical level 

in the treatment and utilization of information.• (1, p.18) 

•The promotion of documentation and the systematization of 

scientific and technological information generated by the various 

executing agencies, the establishment of information systems which will 

interconnect the involved public and private organs, the collection and 

dissemination of scientific and technological information from foreign 

sources through an expansion of international agreements or through 

organizations specialized in this area and through initiatives directed 

at the effective functioning of the Patent Bank, will be incentivated. 

on the other hand, tne growing demand for bibliographical services 

available abroad has resulted in foreign firms marketing their services 

directly in the country. On the basis of the experience of other 

countries, the establishment of a specific legislation for regulating 

this type of service is reconunended. 

As a result, the implementation of a policy to meet the needs of 

scientific and technological information in the country is anticipated, 

considering its special characteristics taking into account the scarcity 

of resources and thus, the need for their rational use. This requires the 

strengthening of the Instituto Brasileiro de Informacao Cient1fica e 
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Tecnologica (IBICT) (Brazilian Institute of Information in Science and 

Technology) of the Conselho Nacional de Desenvolvimento Cientifico e 

Tecnolo3ico (CNPq), as the central body having institutio~al and material 

conditions to carry out the functions of a decentralized coordination of 

the information activities c•f science and technology in the country.• (1, 

p.18) 

•circulation of Infopnation: 

Dynamize the circulation of information through the organization of 

sectorial libraries, promote the publication of books and periodicals, 

support faculties and scientific societies, and undertake promotions of 

various kinr for the divulgation and exchange of technical and scientific 

information.• (1, p.23) 

R and D Linkage to Productive sector 

•The enterprise is the agent for the adoption and dissemination of 

technological innovation within the economic system. Thus, the national 

enterprise, public and private, must be engaged in the effort to master 

the technology used, particularly with respect to assuring its power of 

decision at the technical and administrative levels. The actions in this 

area must take into account the size of the company, as well as the 

peculiarities of the sector in which it operates, while seeking the 

creation of instruments which will encourage the generation of technology 

within the firm itself. In cases in which the acquisition of external 

technology is indispensable, greater coordination between the acquiring 

company and project engineering firms, as well as centers of research and 

development, universities and independent scientific institutions will be 

encouraged, aiming to increase the bargaining capacity and enabling the 

effective ab~orption of the technology acquired.• (1, pp.14-15) 

•Given the importance of the energy problem, the Government 

considers an extensive and generalized effort in research and development 

technology to be expedient, complemented by technical-economic studies on 

sources, forms, uses and economy of energy, in search of rapid and 

efficient answers that lead to a progressive reduction of energy and 
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technolOCJy imports in this field. In the case of Br~zil, this question 

takes on a particularly serious form in relation to petrolewn fuel 

derivatives. The resources of science and technology will be mobilized in 

support of petroleum prospection within the national territory, as well 

as in support of research in alternative enerqy sources. Special effort 

will be dedicated to the technolOCJY for the efficient use of derivatives 

of biomass and coal, as to produce appreciable economies of petroleum.• 

(1, pp.25-26) 

•The priority qiven to aqriculture by the III PND implies efforts 

in the field of science and technoloqy to consolidate knowledge and its 

transfer to the producer through rural extension, as well as to innovate 

technoloqy to increase production and productivity. These effcrts will be 

accompanied by institutional chanqes and capital investment in a manner 

to assure better utilization of production factors and greater 

integration between agriculture and industry.• (1, pp.26-27) 

•The basic objective of the industrial technolOCjical policy is to 

increase the deqree of national autonomy in the area. For this to occur 

it is necessary to strengthen the capacity of national enterprises to 

creace and to absorb technolOfJY. The realization of this objective will 

result in an improvement ~f quality and an increase in productivity, 

contributing to the greater competitiveness of national enterprises in 

relation to foreign enterprises.• (1, p.33) 

•The projects contracted between a client enterprise and R+D 

centers should be used as technical and managerial instruments for the 

articulation between these institutions, and when necessary with the 

participation of project engineering firms, with a view to the practical 

utilization of the results of the research. Such centers will be 

encouraged to provide technical services, especially for small and medium 

size r.nterprises. Such services include analysis, test~ information, and 

documentation, as well as technical assistance services with a view to 

equate and solve their problems in relation to productivity and 

improvement of their quality and technological innovation. The centers 

could even be used a• technical agents of the Government and depositories 

of the technology acquired by Government organs. Thi~ technology could be 
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absorbed and disseainated in public and private enterprises and, in so 

far as possible, articulated with the universities and national 

consulting enterprises furnish a broad base for technical competence in 

the effort of development of the national enterprise.• (1, p.35) 

•The Science and Technology policy for the sector will stiaulate 

basic research in areas of science for the production of basic knowledge, 

and research applied to the experiaental developmient necessary for its 

industrial application. This policy alas at making the sector less 

dependent on the import of materials, components, services and 

engineering projects, developing its own capacity for the generation and 

absorption of technology and enabling industrial decision-aaking within 

the country.• (1, p.39) 

•capitpl G90ds: 

To: 

support industry in the development of the necessary equipment for 

the full and efficient utilization of the new energy sources being 

developed in the countryr 

pr0111ote the articulation between national manufacturers and users, 

in order that the technical knowledge accumulated by the latter may 

be incorporated in the improvP.JDent of desiqns of machines and 

equipmentr 

stimulate measures which will increase the reliability and 

p~rformance of equipment produced by national manufacturers, 

'.ncluding the expansion of the system of insurance of contractual 

guarantees regarding these two items, the use of credit facilities 

to promote goods produced by national manufacturers which have 

performance guarantees, as well as the implementation of quality 

control practices between manufacturers and users.• (1, pp.60-61) 

"Infpruti5511 

Tos 

encourage, in a systematic manner, the activities necessary for the 

technological developsnent of the sector, in accordance with the 

National Informatics Planr 
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eaploy the aechanisas and instrumients of aarket protection and 

import controls in the range of •icro, •ini, saall and medium 

c<>11puters and accessories, in order to ensure, in this way, the 

proper envir<>mlellt for national technol09ical developmentJ 

encourage the development of basic software, especially operational 

systeasJ of application software, in particular that of data bank 

aanageaent systemsr of process control programmesr of distributed 

processing systeas and of data comaunications netvorksJ 

carry out technol09ical evaluation studies of infonaatics, 

searching the potential econoaic, political and cultural 

consequences of aassive aute>11atic electronic inforaation 

treatllent.• (1, p.63) 

Internatiqpfl._Cp=peratioo 

•The multinational corporations, apart from bringing in external 

savings, technology and managerial capability, should promote the 

Brazilian exports and their diversification, and also contribute to the 

development of the industrial research in the country. In this vein, the 

multinational corporations should be induced to expend in Brazil part of 

their total outlays in research and develo~nt, and for this purpose, 

the Brazilian subsidiaries should be allowed to carry their own R+D 

budget and to sign contracts for project engineering with consultants 

operating in the country. 

Furthermore, mechanisms will be created to improve the competitive 

position of the domestic enterprises vis-a-vis the multinational 

corporations. These mechanisms will cover the expansion of the financial 

and administrative assistance, the modernization of production processes, 

and the governmental action to supply and to promote the access to 

technology, both of domestic and foreign sources. In these lines, it is 

important to mention the financial activities of Investimentos 

Brasileiros S.A. (IBRASA), Empresa Brasileira Mecanica (EMBRAMEC), 

Financiadora de Industrias de Base S.A. (FIBASE) and Financiadora de 
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Estudos e Projetos S.A. (FINEP), as well as the Progra.a Nacional de 

Treinamento de Executivos (PNTE) (National Prograa for Executive 

Training) and the Centro Brasileiro para Assistencia Gerencial (CEBRAE) 

(Brazilian Centre for Managerial Assistance to Medium and Saal! 

Enterprises).• (2, p.11) 

•international cooperation in the area of science and technology 

should be used pri..arily as a cOlllpleaentary instrument in the execution 

of the III PBCT. 

The essential objective of the Govern.ent, through the efforts of 

the SNDCT, is to increase the degree of autonomy in science and 

technol09Y, characterized by a greater capacity for generating local 

solutions and the capacity to select the foreign technol09Y to be 

transferred. 

Cooperation with developed countries should contribute primarily to 

a strengthening of the national scientific and technological structure. 

On the other hand, in the case of developing countries, it should seek 

the solutions for problems of economic and social development within the 

spirit of horizontal cooperation. 

International scientific and technological cooperation will proceed 

and develop through integrated action among the various Brazilian 

governmental bodies, which are responsible for the establishment and 

implementation of the policy directives in the sector.• (1, pp.19-10) 

•in relation to industrial propriety there will be at least two 

objectives to be attained: the generation o! technological information, 

and the organi?ation of technological transactions within the country and 

with foreign countries.• (1, p.34) 
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B. CAMDOON 

•During the Fifth Year Plan,l/ action will be undertaken to 

consolidate the established structures and to iaplement projects that 

would permit us to master our technological and industrial develop19ent.• 

(3, p.856) 

In the last few decades, technological and industrial development 

has faced several bottlenecks aaong which could be aentionedz 

the lack of a technological research structure; 

the shortage of qualified techniciansJ 

the lack of a standardization and quality control structure. 

During the Fifth Five Year Plan, action will be undertaken to 

consolidate the established structures and to implement projects that 

would permit us to master our technological and industrial development. 

There are provisions for: 

changing the National Committee for the Transfer of Technology into 

a National Committee for the Development of Technology - an 

advisory, studies, coordination, documentation and information body 

on the development and acquisition of technoloqys 

setting up a Technological and Industrial Research Institute 

coaiprising, among other things, a pre-extension services 

setting up a workshop for the repair and maintenance of scientific 

and technical aequipsaentJ 

setting up a library and a National Scientific and Technical 

Documentation and Information Centre. 

From 1980-81 to 1984-85 
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The afore9entioned measures will be accoepanied by the execution of 

certain important projects such as: 

the establishllent of a technological infor.ation systea and the 

publication of a technological information bulletin; 

taking an inventory of scientific and technical equipment in the 

various university and research institutions, 

the assessment of technological requirements in Caaeroon; 

the disseaination of information on •appropriate• technologies.• 

(4, p.306) 

Science and Technology Infrastrpctu:g; 

•1t is in the course of the Fifth Plan that the Delegation General 

for Scientific and Technical Research will, through its specialized 

bodies and institutes, implement Government's scientific and 

technological policy. At the national level, the Fifth Development Plan 

therefore best fulfils the conditions for the iapleaentation of the 

country's scientific and technical research objectives.• (4, p.298) 

Develoepeet of Huptn Resovrse& 

•Hvpan Retourcees 

The success of the acticns thus described depends on the number and 

quality of available scientific and technical personnel. Consequently, it 

is necessary that measures be taken in order to considerably increase 

scientific human resources during the Fifth Plan. 

If one considers that total needs in respect of national research 

workers in recognized research institutes will increase from 140 in 

1980/81 to 472 in 1986, one baa an idea as to the scope of these needs.• 

(3, p.as1> 
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•euaae Resources - Personne1 t2 J>e Recruite2 

tpd/or to be !r•ine2 Dvring tbe Fif tb Plti! 

Category of Personne1 

Researchers Interllediate Junior 
staff staff 

DGSTR and central 
services 35 ~5 20 

l.A.R. 102 100 120 

I.M.R.M.P.S. 73 59 65 

I.G.M • .R. 70 35 25 

I.Z.R. 97 60 100 

I.R.S. 99 50 48 

M.A.B., etc. 51 40 30 

Total 527 389 408 

(3, p.858) 

Financing Science and Technolosy 

Total. 

100 

322 

197 

130 

257 

197 

121 

1,324. 

•with the settin9 up of the Delegation General. for Scientific and 

Technical Research, the publication of the Rules and Regulations 

9overnin9 Research Workers, the atren9thenin9 of and increase in the 

number of operational research structures in the field, research 

activities will develop aiqnificantly durin9 the Fifth Plan. It is in 

consideration of these factors that the coat of scientific and technical 

research equipment will 8110unt to about 18,400 million CFA francs.• 

(3, p.858) 
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In the past, blame for the apparent lack of funds for research 

could be put more on the inability of the research apparatus to 

judiciously use available funds than on the Governaent's unpreparedness 

to allocate adequate funds. A lock at the table below which outlines the 

trends in the recurrent and capital budgets of the Delegation General for 

Scientific and Technical Research shows an increase of frOll 1,000 aillion 

francs in 1974-75 to 4,700 aillion francs in 1980-81. Thus, in seven 

years, the research budget bas increased by 47 percent. During the Fifth 

Plan, emphasis should not only be laid on increased funds but rather on a 

wiser use of available funds.• (4, p.299) 

R and D pnd Linkpse to Proc!uctive Sector 

•A1though the institutions constitute the framework of scientific 

and technical research in Cameroon, it must be recalled that research 

activities are also being carried out in the university, in some 

ministries and in other government, semi-governmental and private 

institutions. Lastly, it is useful to mention that individual 

researchers and foreign bodies which are not based in Cameroon are also 

contributing to the broadening of the country's scientific and technical 

knowledge.• (4, p.298) 

InternatiOQpl Cg-operation 

•A regional and international co-operation agreement on the Gulf of 

Guinea was siqned in Abidjan in March 1981. For Cameroon, it is 

necessary to draw up its national plan of action pursuant to that 

agreement, and to promote oceanographic research.• (4, p.305). 
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c. ~ 

Genera! 

•The goverrunent has recoqnized that the prospects for achieving 

rapid econ01Dic recovery and social prosperity in Ghana will depend upon a 

national plan that includes the application of Science and Technoloqy. 

It is further rec09nized that th~ hopes and aspirations of the people 

cannot be fully realised with a national development strategy that does 

not include a clear science policy objective.• (5, p.55) 

Science and Tecbnolosy Infrastructure 

•The need to orqanise Science and Technol09y to play a major role 

in the economic and social develo(llllent was entrusted to the Council for 

Scientific and Industrial Research (C.S.I.R.). Government therefore 

expects the C.S.I.R. to co-ordinate research in such a way as to find 

expression in the nation's decision-making processes. In the conduct of 

its own research, the c.s.I.R. is expected to provide analytical studies 

that will enable it to collaborate with the Ministry of Economic Planning 

and other governmental and non-governmental organizations to identify 

priority areas in the national development where Science and Technolgoy 

are specifically needed. 

The establishment of the Science and Technoloqy Planning and 

Analysis Group (PAG) within the c.s.I.R. is a major step forward for 

providinq the required co-ordination and guidance which is currently 

lacking in the science .~ommunities in the country. The PAG will be 

expected durinq the plan period to analyse and to recommend assignment of 

identified projects to the institutes within c.s.I.R. and other research 

organisations in Universities and private institutions which can best 

deal with such specific problems. 

Government supports the concept that both basic and applied 

research activities are needed to fulfil specific short-term projects to 

alleviate current economic difficulties, while concentrating at the same 
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ti111e on mediu~ and long range proqranaes that will have lasting positive 

effects on the social and economic development of the nation. 

Further1110re t~e government has observed that intensive multidisciplinary 

and inter-institutional research aust be fostered and encouraged to 

result in fruitful exploitation of the country's scientific knowledge and 

know-how. Government will allocate funds to c.s.I.R. to pursue these 

objectives.• (5, pp.55-56) 

Choice, Acgpisition and Tre..nsfer of Technolggx 

•ARI>ropriate Technolgqx;. - Government has acknowledged that a major 

constraint affecting the national developsnent is the lack of appropriate 

technologies in all sectors of the economy. The institutes of the 

c.s.I.R. whose activities include substantial Research and Development (R 

and D) will be required to make the necessary input into the adaptation 

of known technologies to suit local conditions. Furthermore the 

institutes will contribute innovative technologies to help im~rove the 

production of local raw materials and the expansion of the nation's 

industrial output.• (5, p.57) 

Development of Hµ!!!fn Resources 

•covernment has recognized that science at the Universities 

involves systematic investigations directed towards the development of 

nc# or fuller scientific knowledge with or without reference to any 

specific application. It is however expected that d~ring the plan period 

science at the Universities will, in addition to their non-mission 

oriented research, lend the needed support and expertise to the c.s.I.R. 

and other governmental and non-governmental research organisations in the 

country'& attempt to fulfill the objective~ of the National development 

plan.• (5, p.56) 
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Finll'lcirg Science apd Technolggy 

•Allocation of Researcb Funds. - In order to make efficient use of 

all research funds and the available manpower, the c.s.I.F. will be 

requested to approve of all funds allocated for research and management 

within its institutes reqardless of source, to ensure that research 

~rojects undertaken during the plan period are designed to sup~rt the 

specific objectives of the national plan.• (5, p.57) 
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D. !filll! 

General 

•we seek technological advancement not for prestige or 

aggrandisement but to solve our multifarious problems and to be able to 

safeguard our independence and our unity. Our modernization, far from 

diminishing the enormous diversity of our regional traditions should help 

to enrich them and to make the ancient wisdom of our nation more 

meaningful to our people.• (6, p.3) 

•The crucial role of science and technology as an instrument of 

social and economic change has been appreciated and the rapid development 

of science and technolgoy and of its application, accepted as a major 

objective of planning. This trust in science is embodied in the historic 

Scientific Policy Resolution of the Government of India adopted in 1958. 

In the last thirty years of or so, 119 universities, affiliating about 

1650 colleges, 5 institutes of technolgoy, 150 engineering coll',~S and 

about 100 medical colleges and 350 polytechnics have been estab!isheds 

about 150,000 qualified scientific and technical personnel are produced 

every year. The total stock of scientific and technically qualified 

manpower is estimated at 2.5 million, ranking India as the third largest 

complement of such manpower in the world, occupying a unique position 

a~~ng d~veloping countries. Simultaneously, about 130 specialised 

research laboratories and institutes have been established under the 

aegis of Indian Council of Agric11l tural Research (!CAR), Council of 

Scientific and Industrial Resea1· .... 1 (CSIR), the Indian Councij. of Medical 

Research (ICMR), the Departments of Atomic Energy, Science & Technology, 

Space and the Defence Research & Development Organisation, etc. In 

recent years, public and private sector organisations and undertakings, 

assisted by fiscal incentives, have established over 600 in-house 

research & development laboratories largely to meet their internal 

technological requireir1ents. A relatively new but important development 

in th~ last fifteen years is the rapid growth of engineering consultancy 

organisations to provide design and consultancy services and act as the 

bridge between research institutions and industry. There are now over 

150 such firms of varying size and capability employing over 20,000 

technologists. The total expenditure on science and technolqy is now 

close to 0.6 ~er cent of the GNP." (8, p.1) 
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•Although scientific research has been a E>Ctrt of national planning 

process since the Second Plan, the extent of the Nation's scientific and 

technological effort which it has covered has been rather limited. 

Whether in terms of proqramme formulation or resource allocation, 

planning has so far been confined to a few major scientific research 

agencies and departments. More importantly, perhaps, the structuring of 

the effort has been such that the goals of Research and Development (R 

and D) programmes and projects have, often, not been derived directly 

from the technonological needs of development projects, whether in 

industry or other areas. At the same time, the s~ope of •science 

planning• has not covered the whole of the ·i~~~~ation chain•. As a 

result, successful research results at the labratory level have often 

failed to be linked to such elements as pilot plant work, design 

engineering, plant erection and commissioning and marketing, which are 

essential if the nation is to secure real and substantial, social and 

economic benefits from science and technology. The opportunity provided 

by a planning exercise to knit together competences relevant to a 

particular development task, which exist in more than one agency, has 

also not been adequately grasped in the science and technology area.• 

(7, p.216) 

~It was this realisation which led the Government to decide to 

prepare, as an integral part of the Fifth Pl~n, a comprehensive Science 

and Technology Plan, covering particularly all the sectors of the 

economy. The Natio.1al Committee on Science and Technology (NCST) was set 

up to undertake the task of formulating the programme content of such a 

Plan as also advising Government on the policy framework, organisational 

and managerial structure and other measures needed for its 

implementation. In undertaking this task, the NCST has adopted a 

combination of a sectoral approach, and an overview of the totality of 

the nation's scientific and technological effort. The actual planning 

and progranuning effort, has been largely undertaken by panels of 

scientists and technologists, not only from research laboratories and 

universities but from design engineering and manufacturing units, natural 

resources survey agencies, and extension organisations,, in collaboration 

with economists, administrators and other skilled groups. Most 



- 38-

importantly, these groups have taken as their starting point, the 

development profile for each sector, as formulated by •Tasks Forces• of 

the Planning Commission so that the scientific and technological projects 

are derived from c0111111itted development programmes.• (7, p.216) 

•Political independence has thus been matched by increasing 

technological independence in many areas. A range of industries, from 

the small to the most sophisticated, has been established covering wide 

areas of utilities, services and goods, and a large number of 

technologists are now familiar with their operations. There is now a 

reservoir of expertise well acquainted with the most modern advances in 

basic and a~plied areas, and equipped to make choices between available 

technologies, readily absorb new technologies and provide a framework for 

future national development. Scientists and technologists have 

distinguished themselves not only in class rooms and laboratories but 

also in factories and fields, in conceptual planning and formulation of 

strategies and in their implementation. Indian scientists and 

technologists have demonstrated on many fronts that given clearcut 

objectives and tasks and necessary support, they can fulfil national 

expectations. The relevance of a large part of the effort in Indian 

Science and Technology to, and its correlation with, national development 

can be well established.•. (f ~.l) 

•The basic objectives of the Technology Policy will be the 

development of indigenous technology and efficient absorption and 

adaptation of imported technology appropriate to national priorities and 

resources. Its aims are to: 

(a) attain technological competence and self-reliance, to reduce 

vulnerability, particularly in strategic and critical areas, making 

the maximum use of indigenous resources1 

(b) provide the maximum gainful and satisfying employment to all strata 

of society, with emphasis on the employment of woinen and weaker 

sections of societyJ 

(c) use traditional skills and capabilities, making the111 c0111111ercially 

competitive, 
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(d) ensure the correct mix between mass production technoloqies and 

production by the masses1 

(e) ensure maximum development with minimum capita1 outlay1 

(f) identify obsolescence of technolqy in use and arrange for 

modernization of both equipment and technolO<JYt 

(g) develop technoloqies which are internationally competitive, 

particuarly those with export potential• 

(h) improve production speedily through greater efficiency and fuller 

utilization of existing capabilities, and enhance the quality and 

reliability of performance and output1 

(i) reduce demands on energy, particularly energy from non-renetirable 

sourcesJ 

(j) ensure harmony with the environment, preserve the ecoloqical 

balance and improve the quality of the habitatJ and 

(k) recycle waste material and make full utilization of by-products.• 

(6, pp.3-4) 

Science and Technology Infra1tructµre 

•The base of science and technology consists of trained and skilled 

111anpower at various levels, covering a wide range of disciplines, and an 

appropriate institutional, legal and fiscal i~frastructure. 

Consolidation of the existing scientific base and selective strengthening 

of thrust areas in it are essential.• (6, p.5) 

•Technoloqy is constantly on the move. The base of indigenous 

tec~noloqy should be capable of utilizing wo&ld-wide advances and 

adapting them to local needs. The creation and strenghening of 

institutional structure• for keeping track of international develo'111'ents 

wiil receive urgent attention.• (6, p.9> 
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•it is iaportant to create on an urgent basis appropriate 

instruaents relating to policy f oraulation for science and technology and 

for S'T planning. At the apex level, there will be a Cabinet COlllllittee 

on Science and Tecbnoloqy which will consi~c= all iaportant issues 

related to science and technology. The Cabinet COlllllittee will be 

supported by the Scientific Advisory C0111aittee to the Cabinet. This 

COlllllittee will critically assess the progress of S'T policies in relation 

to the aspirations of the people and in relation to the achievements of 

advanced nati~ns and make appropriate reco..endations to the 

Government.• (8, p.4) 

•special cells for promotion of S'T for women could be set up in 

the University Grants Commission, CSIR, ICAR, ICMR, Depart.ents of Atoaic 

Enerqy, Space, Electronics, Science and Technology and Defence Research 

and Develoraent Organisation. Specific progrmimed relating to 

technologies for rural women and warding off of occupational hazards, 

have to be structured. There is also need to look into the personnel 

policies for promoting greater involvement of women in S•T. The 

coordinating role in thiR reqard has been entrusted to the Department of 

Science and Technology.• (8, p.6) 

•Environpent and Ecologx 

A new Depart:JDent of Environa...nt bas been set up. The activities in 

this important area will pertain to: 

(i) support for R'D progra111111es, developing and information system, 

monitoring network field action and demonstration schemes and 

matters relevant to planning and coordination on environment and 

ecoloqy at the national and State level•• 

(ii) operational programmes such as establishment of biosphere reserves 

and centres of excellence for environment education and 

managements, and Eco-development force and Eco-development camp. 

(iii) programmes pertaining to pollution control measures (water, air, 

noise etc.)•. (8, p.9) 
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•The S•T programmes in the area of housing and construction 

materials will concentrate on applied research and development covering 

building materials, soil engineering, building processes, rural housing, 

construction equipment and techniques and structural designs, inarine 

structures, construction management and solar energy in buildings. The 

iaple.enting organisations include Central Water Commission, Central 

Board of Irrigation and Power, Indian Road Congress, Defence Research and 

Development Organisation, National Building Organisation, Central 

Building Research Institute, Indian Institutes of Technology and other 

laboratories.• (8, p.9) 

•New research efforts envisaged in the Plan at the Tata Institute 

of Fundamental Research are in the areas of 90lecular biology, 

radio-astronoay, chemical physics and computer sciences. The research 

programmes of the Saha Institute of Nuclear Physics in the areas of 

bio-physics, cyclic accelerators, molecular biology, plasma and laser 

physics will continue. Grant-in-aid support to universities for basic 

research would be further augmented with a view to help strengthen the 

infrastructure capability of the university system and develop a national 

base for expertise in areas of interest to atomic energy development 

programmes.• (8, p.9) 

•These new initiatives will be in addition to the on-going S•T 

programmes such as those undertaken by the Khadi and Village industries 

Commission, the National Institute of Rural Developmeqt, Centres for 

application of S•T to rural development and sponsored R•D in other 

institutions. S•T programmes which relate to improvement and development 

of implements and machinery needed for village industries, reduction of 

drudgery and increasing the earning capacity of the workers, will 

continue.• (8, p.9) 

•The use-oriented Science and Technology Plan emphasizes links 

between the generation and users of Technology. Some of the RDD 

(Research Design and Development) programmes formulated involve execution 

and impl8111entatioin by production agencies alone, while in other cases, 

institutionally distinct RDD laboratories and production agencies have 

been brought together so that technology transfer can take place smoothly 
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and dependably. Every effort has been aade to ensure that whichever 

route is followed, scientific and technical personnel with the relevant 

skills will be aaaociat~ at each stage of the total innovation chain.• 

(7, p.217) 

•As regards the setting up of new institutions, the general 

approach has been to first reorient prevailing progra..es in existing 

institutions towards the new priorities and needs of the Fifth Plan. 

Nevertheless, in quite a few areas new institutions, whether for applying 

known scientific and technological knowledge and expertise, or bringing 

about new technological innovations through R•D will need to be set up. 

The basic approach which will be followed in the case of these 

institutions, ia to grow them organically out of groups set up initially 

in existing institutions. This approach will enable work to get off the 

ground faster because of the ready availability infrastructure in the 

110tber institution. It will also help to ensure that the physical 

facilities at the new institution are set up in relation to well-defined 

programaes of work.• (7, p.217) 

•The S•T programmes in electronics are funded through the 

Technology Development Council and National Radar Council sponsored by 

the Electronics Coaniaaion. These institutional ~ecbanisma are 

responsible for identifying, financing and monitoring RiD efforts in this 

sector, the projects are selected through national consultative processes 

and on the baaia of a comprehensive definition linking all the elements 

such as technolgy gaps, technology competence, in-house R•D needs of 

industry, import of know-bow, manpower needs, creation of facilities, 

appropriate applications etc. in order to ensure the establishment of a 

viable technology base for electronics development in the country. The 

developaent on micro-electornice on a major scale and its applications 

for microprocessors and computer systems, development of efficient and 

reliable systems needed for tele-c0111DUnication, satellite technology, 

process control etc. will receive special attention in the Sixth Plan. 

Several schemes are also envisaged relating to spin-offs from space 

research, at011ic energy research and defence research, which would cover 

video technology, telemetry and telecontrol, navigational systems, 

UHF/microwave coaanunication aystems, tethered ballon technology, infrared 
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and .. wave technol09y. Some of the application areas will be thyristor 

controlled industrial devices, digital switching, opto-electronics and 

control systems and systems engineering, production of electronic 

materials, components and equipment.• (8, p.14) 

•The focus of the research activities will be on evolving improved 

and econOlllical designs, use of locally available materials, adoption of 

better construction practices and development of indigenous technol09y 

for new instruments and materials, identification of activities required 

for the optimum development and water resources by remote sensing 

techniques and promotion of studies in pure and applied hydrolOCJY.• 

(8, p.9) 

•The Science and TechnolOCJY (S,T) pr09ra..es in meteorol09y are 

undertaken by the establishments of the Indian Meteorol09ical Department, 

Indian Institute of Tropical Meteorology, Indian Institute of 

Geomagnetism and Indian Institute of Astrophysics. The pr09raanes 

pertain to strengthening the infrastructure capabilities and competence 

to provide weather f~recasts, warn against severe phenomena (like 

cyclones, heavy rains, snow, heat and cold waves), and for detection and 

location of earthquakes and evaluation of seismic risks. New pr09rammes 

proposed relate to integrated weather service for agricultural operation 

and planning, application of remote sensing technique to agricultural 

meteorol09y, extension of soil moisture observational network, 

reconnaissance of cyclonic stores ana development of instruments.• 

(8, p.9) 

•Institute of PetroleWll Exploration (IPE) will be undertaking 

studies on basic issues connected with petroleum genesis and 

accumulation, by adopting an integrated and multidisciplinary approach. 

Institute of Reservoir Studies (IRS) will be concentrating on programmes 

for developing enhanced recovery techniques for different oil fields. 

Institute of Drilling Technology (IDT) will initially concentrate on 

solutions for problems of drilling deep wells. The developmental 

activities of the three institutes include import substitution and 

indigenisation of equipment in the field of oil refining, Indian 

Institute of Petroleum (IIP) will be the prime organisation to conduct 
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R'D proqramaes, it vill be supplemented by Indian Oii Corporation (IOC -

P'D Centre), Engineers India Lieited (EIL) and others. The aain areas 

of research vould be thermal and fluid catalytic cracking. catalytic 

refonnin9, solvent devaxin9 and deoilin9, hydro-treatJnent and sveetenin9 

of various petroleUB1 products. The Plan proqra.mes envisa9e settin9 u~ a 

semi-coaaercial pilot plant next to the Koyali Refinery. Concentrate<' 

efforts vill also be JDade to develop catalysts required for various 

refinin9 proqrammes.• (8, p.10) 

•The Department of Science and Technology is concerned vith· 

promotional efforts in nev areas of science and technology as also 

coordination of S'T activities in the areas in which a number of 

institutions and other Depart.ents have interest and capabilities. The 

Departlltent also provides support to some scientific establishments, 

science academies and societies and deals with matters concerned with 

international appropriate mechanisms to operationalize S•T schemes such 

as advisory Co111111ittees and steering Committees; which brin9 toqether 

various institutions, expertise and capabilities to help in implementin9 

schemes and monitoring them in a coordinated manner.• (8, p.13) 

•In the Sixth Five Year Plan, the infrastructure facilities for the 

pr0111otion of scientific and technolo9ical effort in oceanoqraphy and 

sophisticated instrumentation will be strengthened. The Ocean Science ' 

Technology Agency would be acquiring oceanographic research vessels for 

undertaking scientific surveys and research for both mineral and 

biological resourcesJ a marine research and development fund to intensify 

R'D work is envisaged. The four Regional Sophisticated Instrumentation 

Centres already set up would be strengthened by adding new equipmentJ a 

few more centres to serve the instrumentation needs of scientists in 

othe= regions are envisaged.• (8, p.13) 

Choice, Acgui1ition and Transfer of Technology 

•Technology must suit local needs and to make an impact on the 

lives of ordinary citizens, must give constant thought to even small 

improvements which could make better and more cost-effective use of 

existing materials and methods of work.• (6, p.1) 
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•our directives aust clearly define syste.s for the choice of 

technoloqy, taking into account econoaic, social and cultural factors 

along with technical considerations; indigenous development and support 

to technoloqy, and utilization of such technoloqy; acquisition of 

technoloqy through iaport and its subsequent absorption, adaptation and 

upgradation; ensuring coapetitiveness at international levels in all 

necessary areas: and establishing links between ~he various elements 

concerned with generation of technology, its transformation into 

econoaically utilizable frOlll, the sector responsible for production 

(which is the user of such technoloqy), financial institutions concerned 

with the resources needed for these activities, and the proaotional and 

regulating arms of the Governaent.• (6, p.2) 

•The need to conserve foreign exchange and consideration of 

national security induced the application of domestic science and 

technolgy in the substitution of imports. With the increasing emphasis 

on cost effectiveness in establishing domestic production and exports, a 

new challenge is posed to the use of domestic scientific and 

technological talent.• (8, p.2) 

•The adoption of technologies that can promote decentralized 

production will be helped through the support to design, marketing, 

quality control and other services.• (6, p.8) 

•Where the need to import technology is established, every effort 

should be made to ensure that it is of the highest level, consistent with 

requirements and resources. The technology import will be so planned as 

to have effective transfer of basic knowledge (know-why) and to 

facilitate further advancement.• (6, p.12) 

•The basic principles governing the acquisition of technolgy will 

be:-

(a) Import of technolO<JY, and foreign investJnent in this regard, will 

continue to be permitted only on a selective basis wheres need has 

been established, technology does not exist within the country, the 

time taken to generate the technology indigenously would delay the 

achievement of develo(.olllent targets. 
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(b) Governmient aay, froa tiae to tiae, identify and notify such areas 

of high national priority, i~ respect of which procedures would be 

siaplified further to ensure tiaely acquisition of the required 

technology. 

(c) There shall be a fira comaiblent for absorption, adaptation and 

subsequent development of iaported know-bow tbro~gb adequate 

invesblent in Research and Develo~nt to which iaporters of 

technology will be expected to contribute.• (6, p.13) 

•There shall be a coaait.ent to ensure an adequate scale of 

invest.lent in R•D for the absorption, adaptation and, wherever possible, 

improvement on and generation of new technology, aaking fullest use of 

overall national capabilitites. Only thus can self-reliance be ensured 

and a technology generation process established finaly. Appropriate 

miecbanisms will be evolved at the stage of technology asses698Dt to 

ensure the absorption of imported technology.• (6, p.14) 

pevelopeent of Rpptn Reaources 

•This Technology Policy Statement is in response to the need for 

guidelines to cover this wide-ranging and complex set of inter-related 

areas. Keeping in mind the capital-scarce character of a developing 

econoay it aims at ensuring that our available natural endowments, 

especiaally human resources, are opti .. lly utilized for a continuing 

increase in the well-being of all sections of our people.• (6, p.2) 

•euaan resources constitute our richest endowment. Conditions will 

be created for the fullest expression and utilization of scientific 

talent. Measu~3s will be taken for the identification and diffusion of 

technologies that can pro9ressively reduce the incidence of poverty and 

unemployment, and of regioanl inequalities. The application of science 

and technology for the improvement of standard• of living of those 

engaged in traditional activities will be pro.oted, particularly 

household technologies. Technologies relevant to the cottage, village 

and small industries sector will be upqraded. In the decentralized 
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sector labour must be diversified and all steps taken to redu~e 

drudgery. In all sectors. the potential impact on eJDI>loyaent will be an 

i•J;Ortant criterion in the choice of technology.• (6, p.f) 

•The first priority must be to nurture talent by a substantial 

improvement in the general science and technology facilities in 

universities and research institutions. The University science syste. 

has been allowed to run down through lack of support in the recent past, 

a trend which, if allowed to continue. 111ay result in an irretrievable 

situation. The current pressure to which the universities are subjected 

in tenns of the enor1110us intake of science students needs to be reduced. 

The ten-plus-two-system of higher secondary education has to be 

effectively brought to use uniformly in all regions. taking note of the 

opportunities that it provides for filteration at successive levels of 10 

to 12 years of school level education. This filteration will only 

succeed if the alternative channels for vocational training and, later, 

opportunities for gainful employ.ent. are taken care of.• (8, p.3) 

•The higher education institutions with their research facilities 

are a unique base for the training of competent scientists and 

technologists. But with the rapid expansion of the number of 

institutions and students, without the corresponding inputs by way of 

facilities, the role of universities as advanced centres of teaching and 

research has been eroded, leading not only to the weakening cf science 

teaching and research but also adversely affecting the climate so 

essential for higher learning. The need today is therefore to restore to 

the universities their proper i111Bge as centres of higher learning. 

Although it would be unrealistic to expect all the members of the 

academic c0111111unity to take up research in addition to teaching, there is 

an urgent need to revive the concept of integrating of teaching and 

research so that in 10 to 15 years from now, our universities present a 

different image and are restored to their recognised positions.~ (8, p.3) 

•Facilities available in universities are not adequate. That they 

should be increased cannot be over-emphasised. It is in the general 

interest of not only the universities, but also scientific agencies such 

as CSIR, DAE, ISRO, public enterprises and technical departments in the 
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Centre and the States, that the resources in the education sector are 

considerably auCJJDented, since the manIJC)Wer that they need comes from the 

University sector. Moreover, as the benefits of these researches will 

extend to several sectors of the economy, State Governments and 

industries should also share in funding research in universities.• 

(8, p.3) 

•There is greater need to develop appropriate technologies for 

those working in the small and unorganised sector. This is particularly 

applicable to women facing serious occupational hazards in several 

professions leading to avoidable health problems. There is also a need 

for a coordinated research project to find out methods to improve the 

production efficiency and reduction of drudgery in the occupations of 

women. In the field of information dissemination, mass media could play 

a useful role in spreading information on technologies relevant to home 

needs such as care and maintenance of household gadgets, electrically 

o~~rated utensils etc.• (8, p.6) 

•Youns Scientists: The involvement has to be at the following 

three levels: 

(a) development of the progranunes of the institutions and organisations 

where the scientists are workingJ 

(b) interaction with the State Councils of Science and TechnologyJ and 

(c) at the national level, there is a need for a proper mechanism for a 

continuous involvement of young scientists in the formulation and 

implementation of policies for science.• (8, p.6) 

"The University of Grants ComJl'lission has provided assistance to 

Universities to set up computer facilities, instrumentation centres, and 

centres for ~dvanced study in science. Support is also provided ~Y UGC 

to selected university science departments to develop accessory and 

infrastructure facilities for undertaking group research in selected 

subjects, strengthen and consolidate their teaching and research 

p~ogrammes and to identify an area of specialisation in which they would 
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ultimately strive to achieve excellence. With UGC support, specific time 

bound research projC'cts are also u• .-;:.:taken by university facu.!.ty members 

and junior teachers in colleges and universities. These activities will 

continue in the Sixth Plan.• (8, p.9) 

•science and technology prog1a111111es relevant for rural 

reconstruction would be designed lo generate expertise and skills for 

using local resources and manpower, establishing structural linkages 

be~ween national laboratories, institutions of higher education and state 

development agencies and programmes through a consortium approach, 

developing a corps of young professionals and stimulating action-oriented 

research for development and transfer of appropriate technologies. In 

this regard, special attentiun will be paid to the betternent of landless 

labour, marginal farmers, village artisans and rural women. The S&T 

programmes would be oriented to the plan programmes which are specially 

geared for rural development, su~h as the minimum need programme, village 

and cottage industries development, integrated rural development, 

national rural employment programme and special programmes for hill 

areas, deserts and trib~l areas. Specific measures envisaged are the 

starting of an all India coordinated research project for technologies 

for landless labour, developing a corps of young professionals, promotion 

of S&T for weak~r sections and women and involvement of younger 

scientists for solutions of local specific problems.• (8, p.11) 

•The princinal objective of the space programme in India has been 

to develop indigenous competence in designing and building sophisticated 

hardware involved in space technology, including rockets and sat~llites 

for scientific research and practical applications, the use of the 

systems for providing point to point communications and the application 

of satellites for meteorology and for remote sensing of earth resources. 

During the last decade, substantial progress has been made in 

establishing a firm indigenous base for the development of space science 

and technology. More than a thousand rockets have been launched from 

Thumba and Sriharikota ranges for scientific, technological and 

meteorological studies. The technology for development and fabrication of 

satellite launchers, complete with solid propellants, rocket motor 

probulsion systems, control and inertial syst 

successfully established. The building up of 

and electronics has been 

·~ability to construct 
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satellites indigenously has also registered a good advance. The 

successful launch and operation of the satellite Aryabhatta was followed 

by the launching in 1979 of Bhaskara, both with the cooperation of the 

Soviet Union. In the area of applications, two major experiments were 

completed. The Satellite instructional television Experiment, which was 

conceived to test the feasibility of utilising satellite T.V. 

broadcasting for rural audiences, has led to the establishment of 

technical and organisational capabilities within the country for 

organizing a large scale satellite based rural T.V. system. Under the 

other experiment, the Satellite Telec<>111111unication Experiment Project, the 

applicability of space technology for remote area communication and 

emergency communication, was investigated.• (8, p.14) 

Financing Science and Technology 

•Encouragement and support (fiscal, commercial and administrative) 

will be given to the production ana user organizations to be associated 

with and participate in technology development efforts at appropriate 

stages.• (6, p.9) 

•support must therefore be provided through fiscal and other 

measures, for a limited period, in favour of products made through 

indigenously developed technologies, care being taken to ensure quality. 

(6, p.10) 

•suitable financial mechanisms will be established to facilitate 

investme~t on pilot plants, pro:ess demonstration units and prototype 

development in order to enable rapid coaunercial exploitation of 

technologies developed in laboratories. Linkages between acientific and 

technological institutions and development banks will be strengthened. 

Ga~s in technology will be identified and suitable corrective measures 

taken with adequate allocation of resources. Fiscal incentives will be 

provided in particul~r tos promote inventionss increase the use of 

indiqencusly d•·veloped technolo9y1 enhance in-house Research and 

Development in industryJ and efforts directed to absorb and adapt 

imported technology.• (6, p.10) 
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•ouring the Sixth Plan~ the approach would be to fund the 

pro«Jrammes under S&T agencies undertaking research, development and 

design up to the stage of competence building and data collection and to 

a more limited extent in terms of pilot plants or product and process 

demonstration unitsJ the latter will be in areas where the application is 

clear and likely. The further requirements for a~plication-oriented 

efforts in terms of upscaling of technology, extension and field trials 

etc. would be funded by the concerned ministries and departments. In 

addition, certain areas of work in S&T agencies such as CSIR, 

particularly those calling for large S&T expenditure, ~ill be taken up 

only on the basis of a clear-cut indication of their need or priority in 

the concerned economic sectori the S&T agency will then take up its part 

of the programme on the basis of funding provided from the S&T allocation 

of the concerned economic ministry or department. This would ensure both 

the rationale for the programmes and their need and also utilization of 

the technology developed. Suitable mechanism is being evolved for usch 

complementary funding of progr8Jllllles in the agencies or research 

institutions.• (8, p.16) 

Scjeptific a.nd Technplpsicai Ipf.QrJ9jltipn 

•The availability of an efficient system of collection and analysis 

of relevant technological information, including cost and other economic 

aspects, is a prerequisite for the appropriate choice of technologies. 

This will considerably enhance the possibility of obtaining favourable 

terms and conditions in acquisition of technology. Such a technology 

information base will be established.• (6, p.14) 

•A strong information base is a prerequisite for a SiT plan with 

self-reliance as one of its principal objectives. Since information is 

utilised not only for the understanding of current status but also for 

anticipating the shape of things to come, a strong base for the pursuit 

of intellectual efforts in the direction of technological forecasting, 

information analysis, R•D management etc. has to be created. 

Computerised net-works for handling of information would have to be 
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institutionalised to meet the requirements of policies trends of 

research, monitoring on a global level, resources availability, 

industrial, technological and market intelligence.• (8, p.5) 

•Four sectoral scientific information centres (drugs, leather, food 

and machine tools) were set up as a first step for developing a National 

Information System for Science and Technology (NISSAT). The plan 

envisages setting up four more such centres, as also training in 

information acquisition, storage and retrieval and bringing about linkage 

towards developing the national system. Support for seminars and 

symposia in selected areas would continue.• (8, pp.13-14) 

R and D and L_!n)iaqe to Productive Sector 

•cgu.ncil o.t Scienti!ic and Industrial Research: 

The national laboratories under CSI~ have undertaken turn key 

projects and provided basic designs for processes to various industries. 

Up to 1979-80, more than 1200 processes have been released to industry of 

which over 500 have go~1e into commercial production. Design and 

consultancy capabilities have been developed in several specialised area 

e.g. optics, electronics, instrumentation, geophysical surveys, pollution 

control, chemicals, food processing, leather, glass, civil engineering 

structures etc. For taking science to the grass roots level, CSIR has 

also pioneered a programme of adoption of districts.• (8, p.12) 

"The Telecommunications Research Centre will take up R&D schemes in 

the switching and transmission areas and creation of support facilities 

e.g. telephone instruments, digital telephones, key telephones, 

micro-wave and line systems, UHF/VHF and environmental laboratory 

facilities. The major areas in the plan of Indian Telephone Industries 

relate to digital and rural communication hardware e.g. Telephone 

subscriber appratus and instrumentation, telemetry. RTs and powerline 

carrier communication systems and integrated communication systems. 

Hindustan Teleprinters propose to set up functional laboratories and 

facilities such as pilot production shop, prototype m~chine shop, PCB 
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facilities, technical library etc. The pr09rammes of Wireless Monitoring 

Organisation pertain to formulation of interference criteria, simulation 

studies, channelisation plans in VHF and UHF bands etc.• (8, p.15) 

•In the Information and Broadcasting sector, S&T pr09rammes have 

been taken up by the Research Department of All India Radio. Studies and 

projects catering to innediate needs of AIR and Doordarshan in the areas 

of VHF/UHF, TV studio equipcent, TV translator, multi-lingual 

attachments, scale model measurements of antenna and colour TV systems 

have been taken up. New programmes will include MF/HF propagation, 

stereophonic broadcasting, TV transmitting and receiving aerials, TV 

transmitting equipment. digital TV, audio and accoustic engineering 

studies, development of MF/HF equipment and FM transmitting equipment.• 

(8, p.15) 

•stills and skilled workers will be accorded special recognition. 

The quality and efficiency of the technology generation and delivery 

systems will be continuously monitored and upgraded. All of this calls 

for substantial financial investments and also strengthening of the 

linkages between various sectors (educational institutions, R&D 

establishments, industry and governmental machinery).• (6, p.5) 

•Research and Development in the energy sector will aim at 

improving the efficiency of its production, distribution and utilization, 

as well as improvement of efficiency in processes and equipment.• 

(6, p.6) 

•The spirit of innovation and invention is the driving force behind 

all technological change. We must awaken our science and technology to 

the exciting challenges of our times, provide incentives to encourage 

inventors, and direct their efforts to areas of special im(JOrtance. The 

system of rewards and incentives will be strengthened for inventions, 

innovations and technological breakthroughs and their utilization. The 

fullest op(JOrtunity will be provided to inake use of inventions.• (6, p.8) 

•Engineering consultancy provides an essential link between R&D 

institutions and industry, and thus promotes effective transfer of 
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technoloqy. Capability for total systees engineering, process 

developnient and project management should be developed with collaboration 

if required. Wherever capability exists, utilization of Indian 

consultancy engineering organizations will be promoted.• (6, p.11) 

•in-house R'D units in industry provide a desirable and essential 

iterface between efforts within the national laboratories and the 

educational sector as well as production in industry. Appropriate 

incentives will be given to the setting up of R5D units in industry and 

for industry including those on a cooperative basis. Enterprises will be 

encouraged to set up R5D units of a size to permit the accomplishment of 

major technological tasks.• (6, p.ll} 

•special efforts need to be made for the diffusion of technology in 

use to all beneficiaries who can employ them optimally. Appropriate 

eeasures shall be evolved to facilitate technoloqy diffusion, including: 

horizontal transfers technological support for ancillaries frOID large 

unitsJ technology inputs to small unitss and upgradation of traditional 

skills and capabilities.• (6, pp.l~-15) 

•When we consider the magnitude and dimensions of India's problems 

of economic and social development, associated with the vast and 

increasing population and iaaense poverty, especially rural poverty, it 

bec0111es clear that massive application of science and technoloqy has to 

be an essential component for their solution. Science and technology 

must now be considered ~ vital input in all investments on par with 

capital and trained manpower although it has a longer gestation periodJ 

the latter implies advance planning beyond the nor111Bl five year 

framework. Science can and must establish new heights for achievement 

and endeavour, which are big enough to provide the challenge and 

excitement for the country's beat talent. Thia will generate pride and 

self-confidence, as well as new innovative ideas and solutions which go 

beyond mere import substitution. With the much lower costs at which S'T 

activities can be carried out in India, compared to that in other 

countries, science and technolgoy is the one resource, which 1110re than 

any other, provides the greatest advantage and it is, therefore, only 

logical for us to base our strategy for econoaic and sccial growth on 

this important resource.• (8, p.2) 
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•Linkages between acade111ic institutions on the one hand and 

national scientific aqencies, laboratories and public sector enterprises 

on the other, have to be strengthened. This can be done in several ways 

such as through increased mobility of scientific personnel between 

education and research organisations, joint research projects, and 

insistence on a ainiaua percentage of the R•D budqet of goverJU11ent 

scientific aqencies and public sector enterprises being spent in the 

acade11ic sector. Ur.iversities and colleges should also be encouraged to 

undertake applied research, useful for several regions of the country. 

Since the proble.s of a particular region are unique and intrinsic the 

best way that the S•T thrust could be aad~ in finding out solutionis to 

those regional problaas would be to ..ake use of the local resources­

(le<>ple, the scientists and c011BUnity at large.• (8, pp.3-4) 

•it is only in recent years that a n\Dlber of enterprises and a few 

departments of the Government have set up in-house R•D organisations. 

Their efforts have been mostly confined to providing assistance in 

establishing process and product standards, substituting imported raw 

111Bterials and intermediates and towards bringing about product 

improvemen~s based on feed back from the ~arket or users. A major 

initiative in the Plan would be to induce the public and private 

enterprises to enlarge their nascent R•D capabilities to grow rapidly 

with a view to engaging them in the task of pranoting technoloqical 

innovations. These would also need to be facilitated through appropriate 

institutional mechanism to enable the managements of such enterprises to 

have R•D advice in the pursuit of technoloqical innovations as a part of 

corporate planning.• (8, pp.4-5) 

•The thrust of the research effort in the energy sector will be on 

improvinq the efficiency of production, distribution and utilisation of 

all forms of enerqy, improvement of enerqy efficiency in processes and 

equipment, recyclinq of waste for auqmentinq enerqy supply and 

development of new and renewable enerqy technoloqies. As the enerqy 

problem has emerqed as the most critical problem which the world has to 

face in the cominq decades and as investments on this sector are qrowinq 

increasinqly massive, the S•T effort in the enerqy sector is beinq 

itensified over the entire ranqe from at0111ic enerqy at one end to anim~l 

enerqy at the other.• (8, pp.9-10) 

I 
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·~: The Coal R&D projects are coordinated and monitored by the 

Central Mines Planning and Designs Institute, Ranchi. Under the 

Department of Coal, an inter-ministerial Standing Committee on Science 

and Technology has been formed. The programmes include those of the 

Central Fuel Research In~titute, the coal companies and Research 

sponsored in academic institutions like Indian School of Mines, Central 

Mining Research Station and Indian Institute of Technology and Banaras 

P.indu University. In the Sixth Plan two new ter.hniques of minin~, viz. 

shield mining and hydraulic mining will be tried on an experimental 

basis. Other S&T schemes include the introduction of geophysical methods 

for the estimation of river sands, monitoring of environmental 

conditions, underground conanunications and technologies for Coal 

t.enefication, conversion, agglomeration etc.• (8, p.10) 

•The R&D programmes will be carried out by the public sector units, 

such as Bharat Heavy Electricals, Hindustan Machine Tools, Bharat Heavy 

Plate and Vessels, Bharat Pumps and Compressors, Heavy Engineering 

Corporation Mining and Allied Machinery Corporation, and institutions 

such as Welding Research Institute, Central Machine Tool Institute and 

Aut<>111otive Research Association Institute. The main objective of 

in-house R&D units will be to develop competence to provide engineering 

services bring about improvement in product design and efficiency import 

substitution and technology absorption, as also for a steady flow of new 

products, processes and services.• (8, p.11) 

•1n the case of textiles, the R&D progranunes will be looked after 

by industrial research associations for jute, cotton textiles, silk, 

man-made fibres and wool. The R&D programmes identified in the Plan 

cover jute fibres, jute re-inforced plastics, energy and water 

conservation in textile mills, improvement in technologies of yarn and 

fabric preparation in the decentralised sector, open and spinning 

technology, machinery development and instrumentation.• (8, p.11) 

•chemical. ~ndu1tries: It is proposed to set up facilities for 

in-house R&D under Indian Drugs and Pharmaceuticals and Hindustan 

Antibiotics for carrying out development work and improving productivity 

in the field of drugs and pharmaceuticals. Hindustan Organic Chemicals 
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intend to establish multi-purpose pilot plant facilities. A central 

COllplex for R'D in the field of insecticides is planned by Hindustan 

Insecticides.• (8, p.12) 

•A National Institute of Fertilizer technoloqy under the 

adainistrative control of the Department of Chemicals and Fertilizers is 

proposed to be set up during the Sixth Plan. Some of the R'D areas 

identified for special attention in the field of fertilizers are fuller 

exploitation of pyrites resources, recovery of sulphur from gypsum, 

production of nitro-phosphate with use of nitric acid to reduce 

dependence on sulphur, methods of making tailor 111Bde nutrient mixture for 

specific requirements, miniaturisation of ammonia plants and 

simplification of process routes to encourage decentralised production 

units and biofixation of nitroqen. The thrust in R'D on drugs will be on 

the developaoent of processes for drugs like anti-leukaemic, 

anticonvulsant, antifertility, anti-malaria, anti-tumor and 

anti-tuberculosis drugs. Work on developaient of technoloqy for drugs 

from indigenous plants would be continued. A coordinated proqranane is 

envisaged on developaient of fermentation technology covering drugs, 

pharmaceuticals, food and industrial raw material particularly aimed at 

replacing petro-chemicals.• (8, p.12) 

·~: The Research and Development Centre for Iron and Steel 

under Steel Authority of IndiA is engaged in undertaking in-house R'D 

projects of the steel plants. The Sixth Plan progra1111Des will cover areas 

such as raw materials for producing iron, direct reduction steel making 

rolling mills, refractories, instrumentation control etc. Amongst the 

important projects, mention may be made of the partial briquetting of 

coal charge which aims at utilisation of about 20 per cent non-c'>Oking 

coal in the existing coke oven batteries, installation of coal dust 

injection facility at Bhilai Steel Plant, development of alternate routes 

for production of iron and steel using non-cooking coal by rotary kiln 

sponge iron pilot plant, improvement in the LD lining life, pilot plant 

at Durgapur for development of bottom blow oxygen steel making process, 

development of technoloqy for removing alumina from iron ore on a 

comsaercial scale and commercial scale production of cold bonded pellets 

utilising steel plant wastes. An Information and Documentation Centre is 

being set up at Ranchi.• (8, p.12) 
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•!he R•D proqrammes are implemented through a network of national 

laboratories and institutes, regional field stations, extension centre$ 

and polytechnoloqical clinics. The S•T proqrammes of CSIR are reviewed, 

monitored and managed through a multi-tier system involving the governing 

hody, th€ executive c0111111ittees of the laboratories and coordination 

councils of Directors of laboratories. The CSIR also supports 

e~tra-mural research in universitie3, IITs etc.• (8, p.12) 

•ourinq the decade 1980-90, there will be three major missions in 

the space programme. The first is to develop and launch an Indian remote 

sensing satellite in 1984-85 for effective utilisation of remote sensing 

technology and the pr0111otion of a national natural resources suTvey and 

management system. The second major objective will be to develop by 

1986-87 a launch vehicle capable of launching satellites of the class 

500-600 KGs in the equatorial orbit and more importantly in the polar 

orbit. As an intermediate step, launch vehicles capable of placing 

140-150 Kg. satellites in near circular orbits will be developed by 

modifying the SLV-3 system. The third major proqramme is geared to the 

commissioning in the early years of the Seventh Plan period, of the 

prototype of a multi-purpose satellite so that the country could 

eventually utilise indigenous satellites to meet its needs of space 

communication. Subserving these three major objectives, launch vehicle 

development facilities, satellite development facilities, tracking, 

telemetry and command network will be augmented and R•D progra111111es in the 

area of advanced communication techniques, geodesy etc. intensified.• 

(8, pp.14-15i 

International Co-o~rttipn 

•A concerted effort will be made ta participate fully in technical 

cooperation among developing countries. Encouragement will be provided 

for participation in technology development programmes with other 

developing countries which can contribute to mutual national 

development.• (6, p.15) 
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•collaborative efforts through aultilateral pr09r....es such as 

those of the various agencies of the UH system or bilateral technical 

assistance proqramaes have e.erged as significant vehicles for 

inter-country cooperation in S•T. It is, however, iaportant that such 

proqramaes of technical cooperation are enaeshed with the indigenous S•T 

capability and li.iked to the S•T plan. 

In devising programmes of technical cooperation with other 

countries, aid as such should not be the priaary objective. Since the 

basic infrastructure of S•T is strong enough in the country, it would be 

advantageous to look for prOCJr..._s which call for collaborative effort 

between our scientists and those of the advanced countries. It should be 

the endeavour of R•D institutions to see that, as far as possible, the 

ellpbasis in the collaboration is on exchange of specialised knowledge on 

both sides and procure.ent of specialised equip11ent f roa advanced 

countries. Certain scientific areas in which we have advantage could be 

considered for offer of training facilites for the scientists of other 

developing countries. In this regard, the Centre for S•T for non-aligned 

countries and Regional Centre for Transfer of Technology (under ESCAP 

auspices) will be supported and developed. It may also be possible to 

offer proven technologies to neighbouring countries faced with 

development problems siailar to ours.• (8, p.7) 

•under international science collaboration, the support for the 

Regional centre for Technology Transfer in collaboration with ESCAP would 

continue. The setting up of a Centre for Science and Technology for 

non-aligned countries is envisaged, as also coordination of proqraJ11111es 

under Technical Cooperation aaong Developing Countries (TCDC).• (8, p.14) 
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F. INDONF.SIA 

G.:?neral 

•General policies are intended to create a favourable climate for 

the viability of a labour intensive growth and the necessary decision 

makin9 framework for economic agents to adopt labor irtensive methods and 

products in production and consumption. General policies include 

investment policies, technology policies, education and training 

policies, labor market and lat.or protection policies.• (9, p.19) 

•industrial development will continue to play a major role in 

Repelita III. The major objectives of industrial development are to 

create employment, to fulfil ba~ic human needs in sufficient quantities 

at reasonable prices, to produce finished and semifinishe~ goods to meet 

domest~c demand as well as for the foreign market, to process raw 

materials to meet domestic industrial requirements and to produce goods 

needed by other sectors. In addition the Plan stipulates that industrial 

development should contribute to a more balanced regional development and 

a more efficient use of natural resources without endangering the 

envir~nment.• (9, p.35) 

Science and Technology Infrastructure 

"In order to achieve these ohjectives the Plan provides for 

programmes of government support through the introduction of a more 

clearly defined incentive system coupled with straightforward licencing 

procedures, financial. assistance through the government hanking system, 

and technical extension services for marketing, management and production 

pJanninq. The incentive system involves among other things, taxation 

r•oJ.icies, tariffs and credit facilities. The PJ.an does not elaborate the 
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specifics of these policy instruments but indicates in qeneral terms 

9overnment commitments to the policy. This will e~~~le the qovernment to 

make the necessary adjustments and improvements during the Plan period. 

The Plan calls for an improved climate for industrial development. 

For this purpose the following non-monetary nonfiscal steps are 

contemplated. The licencing procedures, which have been a major 

bottleneck in the past, will be simplified. This will be done after a 

thorough review of existin9 regulations. Special attention will be given 

to the speed of processing and the number of levies. Speedy processing 

and reduction of levies will induce investments in the industrial 

sector. In addition, procedu~es of the Investment Board will also be 

simplified. A priority Scale List which indicates priority industry 

groups will be issued regularly.• (9, p.35) 

• ••• the role of the government in industrial development is the 

development of infrastructure, in the form of roads, power, harbours 

etc.• (9, p.36) 

•The marketin9 of the output and the input delivery system in the 

past seems to have been a major bottleneck. To mitigate this problem, 

cooperative development will be encouraged. Through cooperatives, 

economies of scale can be obtained for input procurements and marketing 

of the output. A more difficult problem is to encourage small-scale 

industries to use opportunities in the export market. For this purpose 

the assistance of the government through the existig agencies will be 

enhanced.• (9, p.37) 

Choice, Acquisition and Tra_nsfer of Technology 

•various steps will be taken in the promotion of appropriate 

technology. Capital intensive technology that has to be used will be 

modified as far as possible to conform to appropriate technology 

characteristics. In this respect careful evaluation will be made before 

a decision is made to use a capital intensive technology. Other steps 

include the improvement of traditional technology by means of improving 
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the technique and process of production. improving the design and quality 

of basic goods in the field of food. housing. health. transportation and 

others which already command a ready market domestically.• (9. p.20) 

•The choice of technology is crucial in determining the amount of 

labor which can be absorbed through industrial development. Priority is 

given to labor-intensive technology. However. imported and new 

technologies are in general capital intensive. Therefore a policy cf 

technology adaptation will be followed to ensure a more widespread use of 

labor-intensive technology. Research activities to support this 

objective will be enhanced. In addition. existing labor-intensive 

technology will be promoted for wider use. Research activities to 

improve productivity without sacrificing labor intensity are also 

envisaged in the Plan.• (9, p.36) 

Develo(l!Dent of Human Resources 

•The objective of training and educational policies is to achieve a 

greater balance between the demand and supply of educated manpower. To 

this end efforts will be made to overcome shortage of manpower. Training 

will be available for those who are self employed or for those who work 

as waq2 or salary earners. In university education, emphasis will be 

given to improvement of quality. Senior high vocational schools will be 

expanded to cater to the needs in various sectors for skilled manpower. 

But development of new junior high vocational schools will be limited. 

Vocational training centers however will be expanded. Activities of 

non-formal education to cater to the needs of illiterate or semiliterate 

members of the labor force will be significantly increased. Curriculum 

of high schools and universities will be improved to include not only the 

needs of appropriate technology development but also to give sufficient 

emphasis to proper work ethics, discipline, hard work and excellence. 

Businesses and private organizations will be given incentives and 

guidance to conduct their own training prO<Jrammes. (9, pp.20-21) 
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Scientific and Technol29ical Information 

•The Plan calls for increased efforts on the promotion of 

government sup~rting services to improve management through a provision 

of training facilities. In addition lack of information on markets 

and7ex~rt ~tentials, on the part of new industrial managers and 

potential investors, limits the growth of the industrial sector. To meet 

these needs the Plan envisages the establishment and expansion of a trade 

information network, and of product development and sales promotion 

activities. In addition, regularly available inputs are required for 

efficient industrial production. To ensure continuity of supplies of 

input, marketing organizations will be established which will also serve 

as information and communication centers.• (9, p.36) 

R and D and Linkage to Productive Sector 

•A favorable climate will be created for innovation. Policies in 

this context include the granting of patent rights to those who develop 

apprcpriate technology, the granting of incentives to research workers 

and to businesses that adopt appropriate technology, the improvement of 

curriculum in high schools, universities and academies to conform to the 

needs of appropriate technology development, and the redirection of 

activities of research institutes." (9, p.20) 

"The Plan also envisages the stepping-up research activitias to 

find ways and means to utilize non-conventional energy sources and to 

develop the technology required. To build up research capabilities the 

Plan emphasizes manpower development and strengthening of research 

institutions." (9, p.41) 

"Based on the national strategy policy, the Plan undertakes a 

series ~f actions consisting of short, medium, and long term programmes. 

The short term programme is to intensify exploration and production of 

conventional energy sources especially o~l and natural. gas. The medium 

term objective is to diversify energy consumption through efficient use 

of energy, utilizati~n of coal in power development, utilization of hydro 
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(JOW~r, increasing the production of firewood and utilization of the waste 

products of forest industries as a source of energy. Research activities 

for the utilization of solar energy and nuclear energy will be 

encouraged.• (9, p.41) 
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F. IVORY COAST 

Science and Technol09J Infrastructure 

•The effort to adapt research to the specific development problems 

of the Ivory Coast should be pursued and intensified. In particular, 

there should be better coordination of research centres (institutes, 

faculties, etc), so as to insert their activitries into the frame of the 

proqrammes implementing the broad development options chosen at national 

level.• (10, p.34) 

Choice, Acquisition and Transfer of TechnolOCI)' 

•The availability of factors of production at competitive prices is 

a source of comparative advantage which can stimulate the creation and 

development of activities. 

In this context, it should be stressed that the high cost of 

foreign management personnel, which is still indispensable, is a burden 

on Ivorian industry, whether its production is directed towards the home 

market or to export. Correspondingly, rapid Ivorianisation of management 

is one of the most efficient means to foster the country's industrial 

development. This is furt> 1ustification, were any necessary, of 

Ivorianisation as an objec,_ ior industrial development.• (10, p.311) 

Financipg Sciepce apd TechpolOCIJ 

•This objective will be achieved by the •stablishment research 

Agreements with universities and colleges, companies and individual 

researchers, professional and •~ientific Associations etc. Partial 

corporate tax exemptions for research expenses incurred is also 

possible. These actions will be completed by campaigns to increase 

awareness and information about research and innovation.• (10, pp.41+42) 
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•contracts for research, experimentation and the use of new 

processes will be drawn up between the authorities and enterprises, which 

would commit themselves to incude new local products in their standard 

manufacturing processes, to find new applicatic~s for local products, and 

to market new products based on local resources. 

State involvement in operations of this kind could take the form of 

soft loans, subsidies, availability of basic products, guarantees of 

foreign borrowing by firms and guarantees of c<>111pletion.• (10, p.314) 

Scientific and Techno199ical Information 

Strategies for the achievement of this objective are: 

creation of a national technical and scientific information center 

creation of an office entrusted with the adaptation and development 

of technoloqies and innovations.• (10, p.41) 

Research and Jevelo.P!lent pnd Ljnkpqe to Ptodyctive Sector 

•on the structural side, closer relations should be developed 

between research institutes and university, and between the public and 

private sectors. Students writing theses should have access to t~e 

facilities in research institutes, where they would be exposea to 

alternative methods of approach to problems. 

An objecciv~ should be the establishment of a duly constituted body 

of national !esearch workers, who would gradually co~e to fill the roles 

presently played by foreign researchers. For this purpose, pupils and 

students should be made aware of the problems of their surroundings and 

the directions in which ~rogress might be sought. This has as a 

particular corollary the reform of the educational system and more 

especially of t~e university, which at present is just a copy of the 

French model.• (10, p.34) 

I 
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International Co-ol>!ration 

The means for the achievement of this objective will be the 

diversification of partners and foreiqn assistance for Research on the 

one hand and the determination of research proqraanes in cooperation with 

other African countries on subjects of common interest (aqriculture in 

the savannah reqions, health, nutrition, forest preservation and 

exploitation, pharaacopia and traditional medecine) on the other. 

The realization of these six main Scientific Research objectives 

will incur costs, but it is not easy to assess them completely for the 

1976-1980 five year period. However 5.58 billion investment is projected 

(with 5.49 borne by the ~tate) and 25.65 billion in operatinq costs; note 

also that there will be, in addition to these expenditures 10.285 billion 

in foreiqn assistance.• (10, p.42) 

•At the present staqe in the Ivory Coast's development research 

activity should be subordinated to development objectives. While 

research without immediate application may prove fruitful in the lonq-run 

it is essential, here as elsewhere, to avoid a dispersion of resources in 

view of their scarcity and the sheer scale and immediacy of needs. A 

further consequance of this lack of resources is that the Ivory Coast 

must draw on the research of other countries, especially the 

industrialised nations, and where I>OSSible seek international 

cooperation. Promoting greater participation of Ivorians in the research 

effort will go some way towards enlarging the resource potenti~l. 

Lastly, by concerting research and developaient the effectiveness of the 

resources allocated for research will be yet further enhanced.• 

(10, p.111) 

•Research activity, like other measures such as documentatio~, 

should be designed in the framework of regional cooperation with 

neighbouring countries.• (10, p.368) 
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G. ltENYA 

General 

•The national ~cience ~licy of Kenya has a two-fold character. 

Firsly, it is concerned with the development and, secondly, with the use 

of the scientific and technological ~tential of the country. This also 

includes the support for science as a cultural activity. In practice, it 

is the identification of the scientific requirements, the use of 

technological advances and the allocation and JDanagement of the 

concomitant financial and lllClnpower resources in supporting and pointing 

the way to culturaal, social and economic development that constitutes 

the national science ~licy.• (11, p.184) 

•The productivity of the nation and the income-earning 

op~rtunities associated with it depend crucially on the application of 

modern scientific knowledge to the identification and qeneration of 

improved technologies, and the use of the technologies in production 

processes. In this Plan, therefore, high priority is attached to 

scientific developaient and to the use of technology for the social and 

economic development of the nation. Because the resources available in 

Kenya f~r scientific research and technological development are limited, 

our planning efforts in this regard must be first, to desig11 011r research 

progra111111es on the basis of clearly identified national priorities, and 

secon~. to co-ordinate these progra111111es so that r.o effort is wasted in 

unnecessary duplication of research.• (12, p.55) 

S£ience end Techpobog:x Infrastructure 

The Development Plan 1970-74 proposed that a science policy-making 

body should be established and close consultations between the Government 

and the scientific community have now resulted in a pro~sal to establish 

a National Council for Science and Technology (NCST) as a statutory body 

with the following main functions: 
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(a) to deteraine priorities for scientific and technoloqical activities 

in Kenya in relation to the economic and social policies of the 

Government and its international COll!mlitmentsi 

(b) to advise the Govermnent on a national science policy including 

general planning and the assessaent of the requisite financial 

resources: 

(c) to ensure the application of the results of scientific activities 

to the development of agriculture, industry and social welfare in 

the countryr 

(d) to ensure the scientific conservation of the human and natural 

environment in the countryJ 

(e) to ensure co-operation and co-ordination between the various 

agencies involved in the machinery for making the national science 

policy: and 

(f) to promote public confidence in scientific expenditure and an 

atmosphere conducive to scientific activities. 

Legislation to set u~ the proposed Council will be enacted early in the 

new Plan period.• (11, p.186) 

•The amount of institutionalization will be reduced to the minimum 

consistent with good administration, so as to release the maximum funds 

for the research projects themselves. This investigation will also take 

into account the need to create the maximum mobility for scientists 

within and between research establishments to facilitate the 

reorientation of progra111111es for research and experimental develo(llllent and 

the administration of the careers of scientific and technical personnel 

involved.• (11, p.188) 

•The responsibility for expanding on these policies and 

co-ordinating their implementation lies with the recently created 

National Council for Science and Technology. Under its aegio, the 
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Government wi11 establish severa1 qovernment research institutes whose 

research proqramnes wi11 require approval by the Council. In addition, 

research proqramaes at the University of Nairobi and at private centres, 

such as the Medical Research Centre, wil1 be referred to the Council for 

its consideration and all research work in Governaent ministries wi11 be 

co-ordinated by the Council.• (12, p.57) 

Choice, Acguisition and TraJl.Sfer of Technology 

•There will be an early review and evaluation of the efficiency and 

effectiveness of the machinery invo1ved in technoloqical innovation, 

l>l!rticularly that concerned with the transfer of techno1oqy, such as the 

extension and public information services. Considerab1e swns are spent 

on these, the justification for which depends on the use the public make 

of these services.• (11, p.188) 

•There is now an early prospect of a surp1us of scientific manpower 

and action must be taken if serious over-production in re1ation to job 

requirements in certain fields is to be avoided. Over-production of 

specialists can be as much a constraint as under-production where full 

employment is a national objective. This potential situation will be 

modified by Kenyanization of the present jobs in science and technoloqy. 

However, this may be slower than in many other fields, because extensive 

experience in addition to forma1 traininq is a characteristic need for 

cCAnpetent scientists and technicians.• (11, p.189) 

•Those national priorities must be assiqned to specific 

technoloqical needs in Kenya whether these needs are met by the transfer 

and adaptation of research results and modern techno1oqies found 

elsewhere in the world or by oriqinal research and new technoloqies 

desiqned in Kenya. With regard to technoloqical transfer, we will 

develop our scientific capacities to the point where the results of such 

research can be readily assimilated in Kenya, ~nd more importantly, 

modified and adapted to our needs. In this way, transfer of technoloqy 
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viii be used as a stiaul.us leading to further development of technoloqy. 

To facilitate this, basic supporting facilities, including 

standardization, patent control, docuaentation, and information, will be 

developed.• (12, p.55) 

Developeent of B!!Pf p Re1gprce1 

•The .. npover bottleneck it seriout at each of thete levels­

research, trantlation to the Kenyan setting, and .. intenance. The 

GoverDllellt will relieve these shortages as quickly as possible by 

continuing its eaphasis on science subjects in the school syste11. 

supporting polytechnic training, expanding the Science Teachers College, 

and increasing research talent through advanced degree proqraJ111Cs at the 

University of Nairobi and abroad. In addition, the pri .. ry and secondary 

schools will diase11inate more inf or.ation on the role of technology in 

the lives of students and develop their aechnical aptitudes so that those 

who emerge understand principles of maintenance.• (12, p.57) 

Financing Science and Technology 

•The financial and manpower resources devoted to science and 

technology, as estimated in 1971, are given in Table B.l. In this table, 

Research and Experimental Development (R/D) includes all types of 

research from basic to pilot-plant operationsr and, Scientific and 

Technical Services (STS) includes all those non-research activities 

involved in teaching, puLlic services and the production of goods in 

science-based industries which are necessary for the transfer of 

knowledge and technology. The nWllbers of scientists refer to high-level 

manpower with a university degree, or recognized equivalent, and includes 

engineers and technologists but excludes all foreign financed personnel. 

The nwnbers of scientists in research and experimental development are 

calculated as full-time equivalents. The numbers of technicians include 

middle-level manpower with at least For111 IV education plus a mini~um of 

three year's vocational training in a field applicable to science. The 

expenditure does not include projects financed by foreign aid or the cost 

of imported research. 
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Financifl and Manpower Resources Allocated to Science and Technol091 

Table 8.l 

Resource Expenditure (1971) 

UCL mill.) 

Manpower (1970) 

Research Scientific 

and and 

Research and 

Development 

Scientific and Tech­

nical Services 

Develop- Technical 

Science Group aent Services SC* TECH. SC* 

Natural and Exact 0.53 2.01 68 65 99 

Agricultural 3.57 10.33 371 525 228 

Medical 0.56 6.03 55 382 988 

Industrial 0.40 0.92 30 62 1,070 

Social 0.08 0.42 45 22 

TOTALS 5.14 19.71 569 1,034 2,407 

*Full-time equivalent: SC-scientists, engineers and technoloqistsJ 

TECH- technicians. 

Sources: Compiled from various external and Government sources.• 

(11. pp.184-185). 

TECH 

316 

4,300 

2,219 

1,000 

7,835 
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•As the task is largely a technical one, the Advisory Research 

C<>11mittees, which are scientific foruas for the discussion of research 

requirements, will be composed, primarily, of research scientists. Their 

advice to the Ministries concerned will show what research projects are 

needed and their estimated cost, and with which research establishment 

the work should be contracted-national, reqional, international, 

governmental, university or private. The su. total of the research 

proqrammies of each Ministry will constitute its budqet for research and 

experimental development, the review and approval of which will be part 

of the task of the Council.• (11, p.187) 

•The Government intends to increase its expenditure on research and 

experimental development from 0.91 ~r cent in 1971 to l per cent of the 

Gross Domestic Product by 1978. To achieve this, ~xpenditure on Research 

and Experimental Development will have to react. ~L 11 million by 19781 

represen1~ng an annual growth rate of ll.5 per cent over the 1971-78 

period.• (11, p.189) 

•The Government has adapted as a long tenn national target that l 

per cent of Gross Domestic Product should be devoted to research and 

development. In this Plan, the total provision for fundinq publicly 

supported research institutions in both the d( ~lopment and recurrent 

budgets is KL 9.6 million in 1978/79 rising to KL 15.0 million in 

1982/83. In addition, the National Council for Science and Technoloqy 

will have a Research Fund rising from KL 200,000 in 1979/80 to KL 1 

million in 1982/83. Finally, the private sector will be encouraqed to 

expand its expenditures on research and development.• (12, p.57) 

R and D end Linkage to Pr()dyctive sector 

•When priorities fo~ research and experimental development are 

established by the council, they will qenerally be described in terms of 

social, economic or environmental problems. These must then be redefined 

in terms of research proqraaanes and projects needed to find solutions to 

these problems. For this task the Act will establish, as advisory bodies 

in their own right (i.e., they are not part of the Council), four 
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Advisory Research C<>11111ittees (ARC) in Agricultural Sciences, Medical 

Sciences, Industriwl Sciences and the Natural Environment Sciences. Each 

Advisory Research COlllllittee will be required to advise, within its sector 

of responsibility, the Ministries concerned on-

(i) the details of the research progra111111es required to imple111ent the 

research priorities arising from the national science policyJ 

(ii) the concomitant budget requirements: 

(iii) the encouragement, pr01110tion and co-ordination of all types of 

research: and, 

(iv) the application of the results of research through the technical 

and development services of the Government.• (11, p.187) 

•The technological needs of off-farm activities will also be 

addressed. Technologies are required in all industries, but especially 

in agricultural processing, capital goods-including machine tools, and 

ex1.ort industries, which are both efficient and labour intensive. 

~oreover, improved technologies are needed in the provision of basic 

needs such as nutritious foods, housing, water, sanitation, and health 

care. Finally small scale technologies are needed which will make a 

variety of small industries viable in both the rural and urban settings. 

These needs will absorb much of the nation's remaining research 

capacity.• (12, p.56) 

•The normal lag between the development of appropriate technologies 

and their widespread adoption in the field often exceeds five years. 

Therefore, much is to be gained from making this lag as short as possible 

in Kenya. Hence, the Government will devote more resources to the 

development of pilot models, testing and demonstration in order to 

shorten the period between the identification of promising technologies 

and their employment in production.• (12, p.57) 
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International Co-operation 

•The Government rec09nizes that the constraints on the ra~id 

expansion of scientific expenditures are leading to the need for 

increased international and regional co-operation in science and 

technology. For several years now it has worked closely with its Partner 

States in the F.ast African Co111D1unity. as sh01orn by its contribution to the 

maintenance of East African based research institutes for agriculture, 

forestry. fisheries. veterinary. pest and disease control (both animal 

and human>. and medical and industrial problems. These institutions have 

enabled research and experimental develoE1111ent to be carried out with less 

costs and unnecessary duplication than would be likely if each of the 

Partner States set up its own national institutes for the same 1,ur1•ose." 

(11. p.189) 
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H. REPUBLIC OF KOREA 

General 

•Advancement of science and technological innovation of a nation 

depend largely on the availability of scientists and technicians as well 

as on the level of their ability and creativity. Korea has been making 

special efforts to train and secure scientists and technicians as well as 

to improve their capability under medium-and long-term policies and 

pro9rammes for the development of such manpower.• (13, p.59) 

Science and Technology Infrastructure 

•sixteen government-funded science and technical research 

institutes were merged to form 9 institutes which have been made 

responsible exclusively to the Ministry of Science and Technology. Prior 

to the mergers these institutes were under the control of various 

government ministries. 

The r1erger~ are expected to permit a more rational operation of 

these insti~utes wjth regard to exchange of r~searchers, joint 

utilization of facilities, joint research undertakings, and 

administrative support. In order to improve research efficiency as 

desired, it is necessary to establish appropriate systems for research 

activities and management.• (13, pp.64-65) 

Choice, Acgu!sJtion end Transfer of Tgcbnobogy 

"In order to facilitate imports and domestic absorption of advanced 

technology and thus reduce the nation's technological gap with advanced 

ind 1st1ial countries, an automatic approval system for imports of 

technology was adopted in July 1980. Under the system, imports of all 

types of technology, except for nuclear and defense technology, are 
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approved immediately by the Bank of Korea when a contract calls for a 

royalty of 10 percent or less for the duration of 10 years or less. 

Imports of nuclear and defense technology with similar contract terms are 

given immediate approval by the appropriate government ministries.• 

(13, p.66) 

•eetween 1962 and 1979, a total of 1,467 items of technology were 

(see Table 6) imported. Of these, 477 items, or 32.5 percent, were for 

machinery and shipbuilding; 273 items, or 18.6 percent, for oil refining 

and chemical industry; and 136 items, or 9.3 percent, for metals. Of the 

total royalty payments, Sll3.79 million, or 32.5 percent, were for oil 

refining and chemical industry; S66.10 million, or 18.8 percent, for 

machinery and shipbuildingr S43.40 million, or 12.4 percent, for metals; 

and S34.60 million, or 9.9 per cent, for electronic and electrical 

devices.• (13, pp.66-68) 

•Japan represented the largest source of technology imported by 

Korea. Other major sources of imported technology were the United 

States, West Germany, and Spain, in that order. Japan accounted for 57 

percent of technology imports in terms of number of items and 34 percent 

in terms of royalties. Thus the sources of Korea's technology imports 

have been skewed toward Japan. 

About 70 percent of imported technology consisted of know-how plus 

patent. The patent portion was as high as 83.7 to 88.7 percent in the 

case of machinery and electronic technology.• (13, pp.68-69) 

•rn order to develop skills required for domestic manufacturing of 

nuclear power plants, a number of Korean technicians have been sent 

abroad to participate in atomic power plant engineering. In addition, a 

testing station for atomic power generating equipment and supplies is 

scheduled to be set up.• (13, p.70) 
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Forejgc Technologies Imported and Royalties Pai~ 

Table 6 

--------------------------------------------------------------------------------
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445 

32 

56 
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2. 1 

9.3 

18.b 

30.3 

2.2 

3.8 

12 

54 

26 

43 
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14 

269 

3,63:.; 
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4,100.0 

20,652.0 

~,678.5 

113,792.6 

1I663, 6 
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34,639.7 

56,194.5 

9,922.2 

11,564.3 

312,601.9 

1 • (; 

2. 1 
1 ., ..... 
5.9 

1. 6 

.. ., ~ 

.J-. .... 

0.5 

12.4 

9.9 

16. i) 

2.8 

89.2 

117.5 

4,100.~ 

.., ., J,. ~ ., 

.;. t -- I• -

29,970.3 

05.8 

2,459.5 

8 1 005.1 

24,959.3 

2,309.4 

6,403.2 

8~,183.2 

-------------------------------------------------------------------------------
Electricity .... 

..: .J 2.2 6 19,116.7 5.4 4,263.7 

Co1111uni:ations 38 2.6 8 9,876.8 2.8 3,865 

Construc~ion 16 1. 1 2 4,595.3 l. 1 1,453.8 

Sub-total 97 5.9 16 33,588.8 9.5 ., , 583. 1 

-------------------------------------------------------------------------------
Tot al 1,467 100.0 287 350,598.0 100.0 93,934.1 

-------------------------------------------------------------------------------
Source: Econo•1c Planning Board 
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2.'"~ppent of Hupap Retoprce& 

• ••• steps are being taken to expand the Korea Advanced Institute of 

Science and to bolster graduate &chools of universities in order to 

secure a greater nwnber of much-needed high-level •brains.• At the same 

time, short-term programs have been set up to invite overseas Korean 

scientists and technicians to cOllle to Korea to teach or engaqe in 

researches in their respective fields of specialty. These programs, 

conducted on a selective basis, were initiated to fill shortages of such 

specialists as are needed for the nation's economic and social 

development. 

Measures have been taken to enhance the quality of education at 

engineering schools of colleges and universities with emphasis placed on 

the study of major theories of ftdvanced science and technology. The 

enrolment quotas for various fields of study at theee schools have been 

adjusted ir. response to the demand for scie~tists and technicians. 

Access to four-year colleges and universities has been broadened 

for junior vocational college graduates, while progra111111es designed to 

train technicians needed by industry have been established. 

Changwon Vocational College, set up to train high-skilled manpower 

for supervisory work, was inaugurated in March 1980 a~d has since been 

operating as planne1. R-.cently, the demand for ~killed workers has 

tended to decline because <•f pro!.onged business recession. Nevertheless, 

emphasis is being placed on training an adequate number of skilled 

workei:s and on improving their level of skill who will be in increased 

demand when the economy resumes its growth momentr.m.• (13, pp.59-60) 

•The Korean Advanced Institute of Science (KAIS) currently hJs an 

enrolment of 931 and a fac11lty of 85 professors. The institute, set up 

to train high-grade scientists ~nd technicians, produced 306 :.naste~s of 

science and 13 doctorates in 1980. The Engineering School fo Seoul 

National university is scheduled to increase its enrolment to 2,100 by 
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1987, a three-fo1d expansion. A detai1ed plan has been worked out under 

which the KAIS and the Korea Institute for Science and Techno10CJY (KIST) 

wi11 be merged in order to increase the utilization of facilities and 

reduce operationa1 costs.• (13, p.61) 

•changwon Vocational Co11ege in March 1980 accepted 240 persons to 

enrol in thr~e departments--machine operation, machine maintenance, and 

metal processing. Of these, 200 are currently enrolled. A second group 

of 280 persons entered the college later. They are attending either day 

courses or night courses in the threee departments and another newly 

established department of e1ectronic machinery and app1iances.• (13, 

p.61) 

•At present, 6,~00, or 66.2 percent, of the tota1 number of 

high-grade scientists and technicians are emp1oyed by schoo1s and 

research institutes. State-operated enterprises and pub1ic service 

account for 7.6 percent and technical service industry 5.0 percent. Thus 

a relatively small proportion of such scientists and technicians are 

engaged in industry (see Table 5). 
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Table 5 

Sectoral Distribution of Technical Manl!f()Wer 

Schools 

Research institutes 

Mining industry 

Chemical industry 

Metal industry 

Machinery industry 

Electrical & electronic industry 

Transportation & shipbuilding 

industry 

Other industry 

Technical services 

State-run enterprises & public 

service 

Total 

Number of persons 

4,352 

2,152 

77 

338 

159 

144 

161 

206 

l,004 

491 

742 

9,826 

Composition 

Ratio (\) 

44.29 

21.90 

0.78 

3.44 

1.62 

1.47 

l.64 

2.10 

0.22 

5.00 

7.65 

100.00 

Source: Ministry of Science and Technology." (13, pp.63-64) 

Financing,. Scirnc.e pnd TectangJ.pqy 

"A financial reserve system for technical development was 

introduced in order to expedite technical innovation by businesses 

themselves. However, this system has not worked very well due largely to 

la~k of initiative on the part of businesses. 

The government is now studying measures to provide financial 

support for businesses to spur technic~l innovation and facilitate 

commercial application of newly developed technology." (13, p.6~) 
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•rn order to provide and administer such financial support, a 

technical development corporation will be established. Funds to be 

provi~ed through this firm will be financed largely by the private 

~ector, together with IBllD loans and govern111ent credit. The corporation 

will provide funds directly to businesses to help finance research on 

specific ty~es of technology they choose to develop either by themselves 

or through research institutes and to assist in commercial application of 

such technologies. The corporation, however, should also be able to 

assume a major role in facilitating cooroination between businesses and 

research institutes and to meet demand for funds needed to assist 

techni~al researches for businesses. Moreover, it should closely 

cooperate with the Small and Medium E~terprises Promotion Corporation in 

(>roviding techr.ical guidance for s111all and medium industries.• '13, p.66) 

•Financial su(>port and tax benefits are ~rovided for selected 

service firms to hell> develo(> the technical service industry and promote 

exports of technical services.• (13, p.69) 

Scientific and 'l'echnological Information 

•A consultation service center has been set U(> at the KAIST in 

order to provide information on imports of technology, especially with 

regard to the sources and import terms of foreign technology.• (13, p.66) 

!J!tetne_tionel c2-opeigtion 

•under overseas technical training programs, researc~ers, 

industrial technicians, professors, and business managers will be sent 

abroad to acquire advanced knowledge and skills. These state-financed 

programs will eventually emphasize enrolment in degree courses at schools 

in advanced industrial countries. About 200 selected trainees are to be 

sent abroad during 1980. By 1991 a total of 5,000 persons will have been 

trained abroad under these programs. 
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In the meantime, a short-term prograa has also been established 

under which foreiqners, as well as specialists from the Republic of Korea 

living abroad, are invited to teach at colleges and universities in the 

Republic of Korea where specialists are in short supply. Under this 

prograa, 60 such specialists caae to the country eurinq 1980 to teach, 38 

of thee on a penianent basis and the others on a teaporary basis.• 

(13, p.61) 



- 84-

Tab1e 7 

•Technica1 Personnel Trajned Under Foreign Assistance Pfpgrfps 

Number of persons 

Programs Sponsored by 1951-77 1978 1979 1980 Total 

Advanced industrial 3,811 207 260 314 4,592 

countries 

United Nations 3,750 391 491 504 5,136 

Colombo 3,298 157 162 158 3,775 

AID Loans 3,948 18 50 4,016 

Tota1 14,807 773 913 1,026 17,519 

Source: Ministry of Science and Technology 

Tab1e 8 

Number pf Svec!plists Invited 

Financed by 1951-77 1978 l.979 l.980 Total 

Advanced industrial 205 44 11 24 284 

countries 

United Nations 935 71 43 61 1,110 

Colosnbo program 509 39 34 44 626 

AID loans 1,893 1,893 

Total 3,542 154 88 129 3,913 

Source: Ministry of Science and Technology• (13, p.68) 
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•of the 112 contracts (see Table 10), 31, or 27.7 percent, were for 

machinery and metals1 21, or 18.8 percent, for construction1 20, or 17.9 

percent, for chemical industry1 17, or 15.1 percent, for electricity and 

electronics1 and 7, or 6.3 percent, for atomic power. Of the total value 

of the contracts, S2,178,000, or 25.4 percent which rperesented the 

largest ratio, was for atomic power. Construction accounted for the 

second largest proportion, machinery and metals the third, and 

electricity and electronics the fourth. 

Table 10 

Fore!SI! TcEbnicel Se~!ce Coett1.fts 

1972-76 1977 1978 1979 1980 Total 

Number cf contracts 205 94 105 131 112 647 

authorized 

Value of cont~acts (In 18,496 9,190 9,685 14,345 8,565 60,281 

thousand dollars) 

Source: Ministry of Science and Technology•. (13, p.72) 
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I. MEXICO 

General 

•The development of basic engineering and information services is 

indispensable for a country seeking technological self-deteraination, 

again defined as the capacity for making independent decisions which will 

determine our future development. Future economic growth of the oil, 

petrochemical, and mining industries requires the rapid expansion of 

basic engineering services.• (14, pp.40, 41) 

Choice, Acquisition and Transfer of Technology 

•Ninety percent of technology adaptation and development in 

electronics has been directed towa~d industries which produce goods such 

as radios, televisions, toys, etc. At the same time, sufficient support 

has not been forthcoming for the development of production tools and 

research instruments.• (14, p.42) 

•Research will be carriee out in the textile, leather and shoe 

industries for the benefit of the local labor ma~ket and local 

consumption. Adaptation, knowledge and mastery of technology already 

imported will be furthered and new processes and techniques in tanning 

will be developed.• (14, p.42) 

Scientific and Technological Information 

•rndustrial information services have grown slowly. In order to 

strengthen these services, equipment for data processing and for the 

disse111ination of information will be increased, information subsystems by 

industrial areas will be developed, and the technical advisory system for 

small and medium-sized industry will be enlarget..• (14, p.41) 
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•A computer prO<Jram will be written to develop a unifor• desigr. and 

optimize the i:ierfonnance of transfor111ers. A aiethod will be develo1ied to 

evaluate the assembly and testing of transformers. Studies will also be 

niade on the improvement of structural materials.• (14, p.48) 

•Thennohxdraulic circuits for nuclear generation of electricityr 

The puri:.ose of this program is to build and oi:ierate ther.ohydraulir 

circuits for nuclear plants, as well as to test the design and its 

co111i:.onents. 

This project will provide the necessary infor111ation for b~ildin9 a 

cooling circuit for a low potoer reactor.• (14, p.48) 

•The industrial infor111ation service network has not been develor.ed 

according to any overall plan. There are no availahle statistics to 

evaluate development and growth. 

Infor111ation sub-systems will be designed according to the needs of 

each type of industry. Research will be done on the establishment of 

technical assistance centers for small and medium-sized industries.• 

(14, p(.1.57-58) 

R and D and Linkege to Productive Sec~or 

"Research on m".>dels and scales of I>roduction. in 1,artnershi1• with 

the producing enterprises, will continue to receive support, as allowed 

by the local market ~tructure. Public sector requirements will also be 

used as a l'riority indicator for develo1.ing prototyl'es. The work will be 

initiated with the design of drilling Pqui1'111ent for oiJ and water wells, 

and of loco111otives and high ~ower generators. 
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Expenditures in applied research and experimental develoraent in 

the minin9 industry have 9rown considerably in recent years. Howe~er, 

there is still no int~rated research pr09ram for the exploration, 

withdrawal, and transformation of minerals usin9 manufacturin9 

processes. Research will be planned and coordinated in support of minin9 

development.• (14, p.41) 

•scientists will be trained in desi~in9, buildin9 and operatin9 a 

zero power reactor, to acquire experience in technol09Y. A zero power 

reactor will be desi~ed usin9 natural urani~m processed locally as fuel, 

with heavy water as a moderator and a 9raphite reflector. The reactor 

will be used to support basic theoretical research and identify neutron 

parameters. 

•various projects deal with the utilization of wind energy which 

can benefit isolated areas of the country. An experimental station will 

be built applyin9 Mexican technolo9Y for designin9 and developin9 wind 

converters which are based on local meteorol09ical conditions. A station 

will be built to test wind-powered engines, pumps and generators.• 

(14, p.51) 

•Research will be done on total flow systems to take full advantage 

of geothermal resources for qeneratinq electricity. A model of a total 

flow turbine will be built 1n or~er to be tested and evaluated under 

operatin9 conditions in the Cerro Prieto 9eothermal fields." (14, p.52) 

"The electronics industry has emphasized production or recreational 

products, i.e., television sets, radios, record players, tape recorders, 

etc., because they show the most profit. The production of industrial 

electronics represents only about 10 percent of the total output. 

Research will be carried out on component technology and on the 

utilization of materials available in Mexico to produce industrial 

electronic equipment for quality control, development cf agriculture, 

medicine, oceanography and scientific research. 
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Studies will be made on raw materials and such semi-conductor 

components as electronic ceramics.• (14, p.60) 

International Co-operation 

•The large government investments already made and those projected 

for the future in petroleum, minin9 and metallurgy will cause a growing 

demand for capital goods. These goods now account for approximately 40 

percent of our total foreign purchases, and of the Mexican com~nies 

producing capital goods, some 64 percent still buy foreign technology. 

Basic engineering is highly scarce, but equipment to begin producing at 

sufficient scale is indeed available.• (l~, p.41) 

•Research will he carried out to coordinate and combine national 

mining development programs and research. Once the present situation is 

evaluated, an outline will be made of the industry's future prospects. 

The technological levels of unintegrated and rolling mill industries will 

be identified and studies will be made to improve the efficiency and 

quality of products to meet export standards.• (14, p.61) 
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J. TURKEY 

Genera! 

•Research, develop111ent and technical prO<Jress constitute the 

9uidin9 and driving fcrce of socio-economic evolvement. It will 

therefore te a basic (>Olicy to direct the research and development 

acti,·ities tc pre-set targets and give them a dynamic structure.• 

<1s, p.l7ol 

Science and Technology Infrastructure 

"t. scientific and technological master plan will be worked out, 

which would conform to ~he plan's long-term targets and strategies and to 

the economic, industrial and social development objectives of the 

country. In the preparation of the subject master plan, the study 

called, Turkey's Science Policy, 1983-2003, which was completed in 1983 

will be taken as a starting point.• (15, p.177) 

Development of Human ResOU..!..£ll 

"Funds allocated to scientific research and development with 

respect ~o ba•Jc researches as well as to applied researches will be 

focused on research bodies endowed with suJtable infrastructure, thereby 

creating thoroughly developed centres of attraction in various fields and 

sectors, and encouraging specialisation on certain lines where 

universities are l'articularly dominant and also promoting an effective 

co-operation between universities and the industry." (15, p.177) 

"It is of vital importance that computers should be programmed in 

accordance with the target so that they may 11erform the work expected 

from them. The objective will be to train an adequate number of 

quaHfied system analysts, computer 1118intenance and repair {>ersonnet who 

vlay a vital role in getting the productivity expected from com{>uters. 

The acqu~sition of computers wiJ.1 he conditional on the prior em{>loyment 

Of COm{'Uter O[Jerators.'' (1~, p.J78) 
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•coroE,anies develOE·ing computer soft"are wiJ l receive encouragement, 

in vie'" of the fact that the accuroulation of qualified roanpo,.,er ar:d 

knowledge in Turkey has reached such a level as to enable the produc~ion 

and develop111ent of software at home and to exi.•ort it to the regional 

countries in the future, rather than to import. it..• (15, p.178) 

Scientific and Technological Information 

•starting from the viewpoint that a loss of productivity caused by 

an improper use of the products of information technology (com~uter 

hardware and software) ""ould surpass the funds allocated for the 

operation of this technology, the target aimed at will be to evenly 

spread the most rational operation and exploitation of this technology 

all over the country.• (15, p.177) 

"The basic policy will be to give importance to the adoption of 

every measure and therefore support the necessary institutionalisation in 

order to develop the data processing technology and prepare conditions 

for the training and employment of the manpower needed in this field, 

with a view to speeding up the economic and social development and 

stepping up productivity in the agricultural, industrial and service 

sectors." (15, p.177) 

"The principle adopted for the development of a viable data flow 

system in Turkey is that enterprises owning or likely to own a computer 

should make best use of it by setting up a data bank related to their 

respective operations and that a computer network should begin to take 

shape for interconnecting these centres for data exchange, and to 

developing to this end in priority the quality a~d volume of the 

telecommunication infrastructure." (15, p.177) 
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I.nternatippal Co-operpt!on 

•pxips!PJ.es ano Policies; 

In po1icy implementation pertaining to international cooperation 

and technical assistance the following princip1es will be observed1 

International co-operation and technical assistance constitute an 

il'l{>Ortant tool in the transfer and production of know-how and technology. 

In the utilisation of technica1 aids, it wi11 be a basic principle 

to back up those projects and progrmmaes which are aimin9 at concrete 

objectives and results in economic and social fie1ds, provide for the 

consolidation of existing enterprises, are autonomous in context and 

which aim at becoming self-supporting in the long run. 

With the knowledge that Turkey has attained the 1evel of 

contribution to international technical cooperation, technical aid will 

be extended especially to developing countries and emphasis laid on the 

improv~ment of relations with these countries in various fields. 

Attempts will be made, in the context of foreign oriented 

activities, to increase the number of Turkish experts working on projects 

conducted at international institutions as well as in countries which 

aols, and export industries, which are both efficient and labour 

intensive. Moreover, improved technologies are needed in the provision 

of basic needs such as nutritious foods, housing, water, sanitation, and 

health care. Finally small scale technologies are needed which are 

developing through the technical aids being issued by said bodies.• 

(15, p.178) 
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