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SUMMARY 

Although Sudan has the nucleus of a technological base and has 

managed to establish a good number of scientific and technological research 

institutions, ,_t :.as not yet been able to utilize these institutions effect

ively, largely '.ecause of the weak contact between indigenous research and 

development institutions and the users of their reseaxch findings. 

Considering the present situation in Sudan and the general appreciation 

that academic bodies and publicly financed research organizations are not 

well suited either by eY~erience or outlook to exploit inventions arising 

from their own researches, it is recoDDended to build up an organised 

institutional mechanism for holding and exploiting inventions and patents 

assigned to it for public interest. This has been envisaged through the 

formation of "National Centre for Technology Transfer and Development" 

(NCTTD) which shall be charged with the responsibility of completing the 

total innovation chain. Existing gaps have been identified, especially 

in relation to the need for a Central Designs O~ganization, provision of 

Ventur•? Capital, Mobility of Scientists from R and D Centres to Industry, 

Licens1ng Mechanisms, Prototypes and Demonstration units, provision of 

services as a prime contractor, Entrepreneurial Development and especially 

Technology Delivery Systems for carrying Technology to Remote Areas. The 

con~~ot of Demonstrat~on-cum-Training-cum-Replication Centres has been 

advoca~ed and remedial measures have been suggested in a manner in which 

.hese wi>uld readily fit in with the process of development and accelerate 

the process techn~logical transformation. 

Alternative types of structure and patterns have been proposed for 

the NCTTD. In the interests of quick implementation, the NCTTD could 

start as a unit under the NCR, and just as soon as possible be built up 

into a National Corporation. The President, NCR, may also take on as an 

additional responsibility, the Chairmanship of the NCTTD. 



INTRODUCTION : 

For any developing country to become economically self-re!iant, 

it is essential to establish a sound technological base. This is possible 

through rapid development of iildustries and the building up of a strong 

indigenous R&D infrastructure to sustain them. For ~ffective coupling 

of these two sectors, however, the 

operations become equally important. 

media of technology transfer 

The creativeness of men is judged by the way they are able to 

translc.te their thought processes into realities; that of industries by 

the way they can implement R&D results, through the purposeful process 

of technology transfer into commodities that go to enrich the human 

society. How effectively this transformation of an idea or technology 

into a practical reality can be achieved depends largely on the sense 

of commitment, dedication and ingenuityof the people involved in the 

whole process. Besides, when we consider the relevance of Technology 

vis-a-vis society, we have to take all the concerned segments --- acade

micians, R&D organizations, industry, consumers, etc.--- into account 

as a whole. Obviously, in the arena of technology transfer, one has 

to take a 'systems approach' --- which has far reaching implications 

for appropriate utilization of both material and manpower resources. 
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PART I 

I. - A study of the s~cific technologies proposed for commercialisation 

by the National Council for Research of Sudan, and the present facilities 

availablf! in :)udan for their commercialisation 

Visits in accordance with a carefully worked out sc.hedule were made 

to National Council for Research, Council for Scientific & Technological 

Research, Council fo!' Medical Research, Energy Research Council, Agricul

tural Research Council, Social & Economic Research Council, the National 

Documentation Centre, Faculties of Engineering & Architecture in ~he Univer

sity of Khartoum, Buildings & Road Research Institute, Industrial Res"!.arch 

& Consultancy Centre, Food Technology Research Centre, the Institute 

"f Technological Colleges, the Management Development Centre, the Patent 

Law Office, the Ministry of Industry, the National Energy Administration 

Department, the Industrial Bank, the Sudanes"! Industries A,:;sociation, the 

Saeed FoC\d Factory, a number of private entrepreneurs, Private Consultants 

and the Engineers Club, apart from discussions with off iciais of UNDP/UNIDO. 

Through the courtesy of the Presldent, NCR, and Secretary General, NCR, 

ample opportunities were made available for studying the physical and 

experimental facilities, and for technical discussions with experts in all 

relevant cross-sections of the Sudanese Scientific Community, as well as 

inter-related Institutions. 

Between the NCR and the four specialised Councils i.e. the ARC, 

ESRC, STRC and MRC which cover all the main development sectors, there 

is complementary leadership in Science & Technology (S&T). 1 he five National 

Commi!tees and Centres (The Atomic Energy Commission, the National 

Computer!> Committee, the National Committee for Man, En,1i1~nment 

and Development, the Notional Remote Sensing Centre and the National 

Documentation Centre) and the Centres affiliated to the Council (Institute 

of Tropical Diseases, the Medical and Aromatics Herbs Unit, the Institute 

for Oceanography, the Institute l'f i::.nergy Research, the Central Instrument 

Repair "orkshop, the Cellulose Research Unit and the proposed National 

Centre for Technology speak of the coverage. Besides, there are Institutions 
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co-operating with the NCR and giving strength to the total structure which 

are listed herewith (i) The Universities of Khartoum, Juba and Gezira (ii) 

Veterinary Research Administration (iii) the Agricultural Research Corpora

tion (iv) Food Processing Research Centre of the Ministry of Agriculture, 

Food and National Resources (v) the Tanning Institute of Ministry of Agri

culture (vi) Food and Natural Resources (vii) the lndustricll Research & 

Consultancy Institute of the Ministry of Industry (viii) the Research Wing 

of the Meteological Dept. (ix) the Geological an<:! Mineral Resources Dept. 

of the Ministry of Energy and Mining and (x) the Building and Road Research 

Institute of the University of Khartoum. 

It is observed that the NCR, bemg directly attached to the off ice 

of the President of the Republic, and operating through a number of research 

units, centres and institutions, some of ~hich belong to various Ministries 

and Govt. Dept. controls and supports a modest, but committed S&T capabi

lity base, and has Sllccessf•Jlly built up the culture and ethos for the use 

of science &: !echnology for the benefit of the Society in Sudan. 

'll'ith the commitment and co-operation from the Sudanese side that 

was so readily forthcoming, it was easy to see the strengths, as well as 

the weaknesses, in the existing structures for generation and commerciali

sation of technologies. 

Some of the technology packages which were in various stages of 

development, and which have a definite potential for commercialisation 

in the Sudanese context in relation to their utility by way of satisfying 

a need, providing an efficient artefact or upgrading an existing traditional 

practice are listed below, along with the Institutions actively engaged i•l 

the work. 

~ouncil for Scientific &: Technological Research : 

(I) Building with Earth-soil stabilisers 

(2) Brick Making 

- Both (I) & (2) for Low Cost Housing 

(3) Cellulose Unit - Briquetting of cotton husk/stalks 
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II Council for Medical Research : 

(1) Assay for the activity of medicinal plants and their standardi

sation that could lead to more productive medicinal plant farms. 

Upgrading and standardisation of traditional medicines. 

Ill Energy Research Council : 

1. Solar Water Heater 

2. Solar desalination 

3. Solar Grain Drier 

4. Wind pump 

.5. Wind Generator 

6. Bio-gas unit 

7. Efficient charcoal burning stove 

IV Agricu!tural Research Council : 

1. Micro - nutrient programme for trace element deficient soih 

V Buildings & Roads Research Institute : 

1. Brick Kiln 

2. Hydrated Lime 

3. Roof Panels - corrugated sheets to replace asbestos 

VI Food Technology Research Centre : 

I. Sorghum decortication 

2. Banana Ripening 

3. Canning of Fruits &. Food 

It is readily apparent that these technologies have a loca~ relevanc-:?. 

Although most of them have drawn on only limited scientific inputs, they 

have resulted in skiJJ formation and a perceptionof what appr~priate techno

logy development can do in problem solving on a national scale. 

Hardly any organized technology transfer mechanisms (formal or 

informal) exist at this point of time. In the Sudanese cc,ntext, it is considered 

that not only has this prevented commercialisation and diffusion, but has 

also acted as a constraint on techn~~ generation. Tht- Indian experienc.e 

elaborately discussed in P&rt 11 of this report has clearly shown that the 

backward linkages and dE~mands that a Technology Transfer Agency makes 

on S&T resources in terms of proto-type development, adaptation to varying 

field conditions and the different tiers of operating skills available in different 

human settlements, provides the necessary stimulus and direction to succes-

sive stages of technology development. The basic thesis which has come 

out of the Indian experience, and applicable in the Sudanese context, is 
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that technology transfer and technology generation should not be looked 

~ as successive steps where technology transfer comes in as a discrete 

sequential operation after technology generation is completed. Technology 

transfer and technology generation are symbiotic and interactive and 

successful technology packages cannot be developed in the absence of the 

stimuli and demand tfla:t they receive from transfer mechanisms. The total 

absence of an institutional structure for technology transfer of domestic 

R&D is considered a very serious gap in the S&T innovation chain in Sudan. 

This is all the more so, because of the weak characteristics of the recipient 

base when it comes to private entrepreneurs, and the !arge dimensions 

of the country with a variety of eco-systems, life-styles, consumer demand 

patterns etc. In the near total absence of motivations and mechanisms 

for successful commercialisation of indigenous technology, the urgency 

of setting up a Technology Transfer Agency cannot be over-stated, and 

the elements that should go into such a structure are discussed in Part-

111. 

A remarkable example of technology transfer took place when one 

of the top Scientists from the Food Technology Research Centre in Khartoum 

moved to set up an Industry "The Saeed Food Factory Ltd; (Khartoum North), 

and in the process, as a technocrat who had himself contributed to the 

generation of know-how, was able to transplant and graft into the production 

stream, the research findings done by Sudanese Scientists in production, 

handling and processing of fruits and vegetables. Although machinery and 

equipment was obtained from abroad, Sudanese experience was utilised 

in the field of planning, engineering, production and maintenance of the 

project. The complex consists of a farm and factory with tomato paHe 

production (820 Kg/hr), fruit juices,, nectars and squash line, jams and mar

malade line, canned vegetables and ready meals line, sauces and ketchup 

production line, canning line for cans, bottling lines for jars, packing lines 

for jars, bottles and cans, cans making line, f;tc. This success story is appa

rently a rare case of a technologist who could combine know-how with 

entrepreneurial capability and investment resources. 
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An "Improved Charcoal Stove"• as an appliance needs special mention. 

The Stove is made from two concentric cylinders of steel sheet metal. 

The inner cylinder (25 cm. diameter) supports the fire grate and provides 

support bars for the pot. The other cylinder. which acts as a protection 

wall against outside air drafts, provides some thermal insulation and rests 

on the support bars. The support bars extend to the outside, forming handles 

for lifting the stove. Since it was found from the socio~conomic surveys 

that charcoal is the most popular type of fuel, the project was directed 

t.> achieve the following objectives : 

(a) To minimize waste in the consumption of fuel 

(b) To save the traditional sources of energy whether m its raw form 

(wood) or processed form (charcoal) 

(c) To obtain the maximum possible thermal efficiency from fuel (char

coal) 

(d) To use available and durable materials for the above 

(e) To minimize the level of skills needed for fabrication 

A study was conducted in the households in the suburban areas of 

Omdurman, A.I Fateiheb in the first part, and El Gezira lslang in the second 

part. The study included the socio-economic technique of handling the 

household fuel, through interviews, questionnaires, observations, t~e way 

the home manager obtained, the type of fuel available, at what cost and 

the mechanism of transforming it into energy. 

From field experiments c;a·~ied out at the two mentioned areas, 

it is reported that there is a popular acceptance of the new stove. The 

stove was taken around houses where technic;ues of use have been demons

trated. It is reported that the ciaily consumption of fuel was reduced by 

60%. 

Nevertheless, technology transfer to a large number of small manufac

turers and widespread adoption in end-use has not so far been accomplished. 
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A SKETCH OF STOVE DESIGN'E' 
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Brick - Making : 
First, endeavours to improve the present known methods of manuf ac-

turing red bricks, and : 

Second, applied studies targetted to study the technical feasibrntJ' 

of modern manufacturing of clay products, in general and red bricks in 

particular. 

Experience revealed that the improvement of present techniques 

of production of red brickl in the Sudan, requires an intensive wcrk to 

imp.--'>ve the composition of the basic materials, their mixing technique, 

methods of shaping and drying and best means of firing. Improvement, rather 

than abandonment, is presently the generally accepted target because of 

multiple socio-economic reasons. 

In this context the Notional Building Research Station has investi

gated : 

I. Effects of various additives to the basic raw material which is the 

Blue Nile clay deposits, and 

2. Effects of drying the shaped bricks dir~!'t!y under the sun or in a 

shaded area, the bricks being open for air circulation in both cases. 

The use of four additives, namely saw dust, zibala, Garad and Graw 

Nuts Crust have been experimentaily investigated. 

The basic raw m~terial is the Blue Nile clays. The corresponding 

waste or additive, was 2096 by volume of the clay. The two components 

were mixed by hand, water ~ing added to yield a homogenous mix to be 

shaped in a hand-press machine. Firing of the dried bricks was to a pre

determined temperature programme to eliminate variations in brick qualities 

implemented by burning parameters e.g. firing rate, maximum temperature, 

soaking time at the maximum temperature and cooling rate. 

Evaluation tests confirmed that the additives upon fermentation, 

improve the plasticity of the basic material and act as reinforcing fibres 

thus reducing greatlyconcentrated cracks. Further, and upon firing, these 

fibres ignite thus assisting in even firing of the brick and minimising the 

development of high temperature gradients within the brkk unit, a ph..:no

menon which may otherwise lead to firing cracks. When these fibres burn 

out, they leave cavities within the brick, the result being a reduction of 

the unit weight and an improvement of the thermal characteristics. Cavi

ties on the top and bottom surfaces of the brick increase the bonding when 

bricks are built up. 
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Based on the studies, the following guide recommendations were 

made: 

(a) Use of dried agro-waste additives improve the quality of fired red bricks, 

the avc.ilability of the additive at the field being the governing criterion 

for use. Though these additives affect the product in varying degrees, 

it is recommended to have the additive in the form of fibres, i.e. thin and 

tall. The mixing water should be kept to the minimum necessary for shapi!lg 

without leaving air pores in the produced brick unit (b) In case ordinary 

wooden or steel moulds are used to shape the material, close supervision 

must ensure thorough fill of the mould. It really pays to "introduce a simple 

hand-pressing machine which at least regulates the size and results in a 

more compacted brici.. (c) If additives are used to a reasonable proportion 

(about 20 to 30 percent t/ volume) it is not necessary to dry the umt under 

shade as long as they are ul'en for air circulation. The ground, however, 

should be levelled and the bricks frequently turned to guard against warping 

and ensure even drying. 

The NBRS is ready to visit the sites, and also investigate innovations 

like pressing the cotton stalks to reduce their volume and thus enable their 

more effective use as a burning fuel. 

These innovations in brick making have been de.scribed in some detail 

to illustrate their possible impact on low cost housing. And yet in the 

existing :;ituation in Sudan these innovatio~s have not found their way 

into large scale building practice, raising a question as tc what type of 

technology transfer mechanisms ar~ suitable for the purpose. 

The two examples on charcoal burning stoves and bricks for low 

cost housing have been dealt with in some detail, a~ these have a relevance 

to large sections of the Community. The Technology Transfer Systems 

that are going to come up as recommendations in Part Ill, would therefore 

have to go heyond just the licensing style of workin~, as inputs other than 

technology donor-recipient relationships would have to come in as support 

systems. 
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THE EXPERIMENTAL SOLAR STILL DESIGN FOR SUDAN : 

By its very nature, solar desalination is suited for application in 

the arid hot regions of the world. Large areas of many of the Northern 

and Western African Countries fall in this category, i.e. mainly arid. 

Favourable technical features of a desig'l which is being locaUy 

worked upon may be classified under construction features, operation features 

and maintenance features, as detailed below : 

a. Construction features : On the ·.vhole the design was meant to 

be simple and easy to construct. The brick structure of the 

still is laid horizontally with minimum secondary 1obs such as 

preparation of site, finishing, etc. There are no fittir:;s for 

filling or discharge of brine. The ends a.·e simplified and require 

the same type of skill as that for the glass covers. The distillate 

troughs are easy to construct and the brine basin ends are remov

able. Wider glass cover panes may bf! considered to reduce cost 

of silicone and on-the-job labour. 

b. Operation features : Batch fill and discharge are adapted. The 

filling arid discharge of the brine require no skill. The collection 

of distillate midway across the bay reduces evaporation lo!>s 

and improves the drainage efficiency. 

c. Maintenance features : The proposed ten metre bay length provides 

for easy cleaning from the ends. Periodic dumping (weekly) 

of brine from the basin as a result of the batch filling minimizes 

cleaning and reduces the chances of salt and algae formation. 
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PART II 

The Dynamics of Technology Tr3nsformation through indigenous R and D 

in the Public Domain - the scenario and back-drop in some deveioping 

countries 

A study of the scenario in many developing countries, ~~ it 

exists today including India, the Republic of Korea, Iraq, Mexico, 

Pakistan, Sri Lanka and Philippines leads to a common denominator 

perception which is brought out by the following observations and 

questions : 

Given all the favourable factors for the creation of technology, 

its diffusion, adaptation and absorption, the record has been rather 

dismal. This is evident from the fact that while much has been produced 

in the R and D Laboratories over the years, very little has found appli

cation in industry - whether public or private sector. At the same time, 

there has been a continuing import of technology and often in a repeti

tive fashion and a failure to commercialise indigenous technology. 

One is tempted to ask : 

Why has the interaction between the seeker of technology, 

ramely the entrepreneur on the one hand, and the creator of technology, 

namely R and D facilities on the other hand, not been adequate? 

Why continued preference for imported technologies when 

counterpart indigenous technologies exist? 

Is the glamour of imported product/technology on the part 

of the entrepreneur/investor adversely affecting the R and P innovati•)n 

chain from maturing into a competitive option? 

Why and what gaps in the innovation ch~in lead to incomplete 

packages which entrepreneurs le~itimately find it difficult to accept. 

Have the inc~~c~~~s for completing the innovation chain in 

the publicly fundPJ donain been adequate to provide the required motivation 
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to R&D scientists as a co-ordinated task force to complete pre-identified 

goals? 
Have the incentives for innovation in the form of tax concessions 

been adequate to motivate entrepreneurs? 

Why has no horizontal transfer of technology or diffusion taken 

place? 
Who should undertake the horizontal transfer of technology ? 

R&D Laboratories especially in the public domain -

Consultants, especially in the public domain -

Operating plants, especially in the public domain -

Has protective policy and sheltered market in which the indt!Stry 

has operated inhibited the entrepreneurial innovative spirit to venture 

into commercialisation of technologies generated in the publicly financed 

R&D Institutions? 

Have the research and development programmes and projects 

undertaken in the R&D Institutions adequate orientation to the market 

needs ? 

Are there adequate institutional links between the market and 

the R&D Institutions through which market feed-l..>ack could become 

available to the R&D Institutions? 

Has the management structure of operating enterprises adequate 

sensitivity and capability to ensure absorption of technology at R&D 

levels of operation and develop it internally _:> a manufacturing scale? 

Are our Scientists engaged in the National Laboratories, Institutes 

ot Technology, Universities and other publicly funded R&D Centres, 

and el~ewhere, attracted by fundamental research which may be publica

tion oriented, rather than dealing with real life problems which may 

be pedestrian in nature, but vital and of immediate concern nonetheless? 

\\ould the publicly funded R&D Institutions be more successful 

in interfacing with Entrepreneurs, if they tilted towards small and 

medium scale industry to provide them with technology inputs on a 

custom made basis? 
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Have the project formulations and appraisals in publicly funded 

R&D centres been sufficiently meaningful and relevant, especially in 

relation to current consciousness of the energy budget impact of the 

project on the ecological systems and a detailed analysis balancing 

the economies of scale against the social costs of consequential unemploy

ment that this us·Jally results in? 

The quest!~., of reluctance on the part of the entrepreneur at 

the micro-level to take the risk of first-time use implicit in the use 

of locally generated technology. 

The problem of finding Venture Capital for first time use. 

Analysing this last point of risk, if one were to disaggregate the 

amorphous concept of risk into the various components of a manuf ac

turing project such as civil engineering, utilities and services etc, in 

a project, one may well find that the notion of risk associated with 

the use of local technology for the first time is grossly exaggerated. 

There are several examples in the experience of developing countries 

to support this. It is however common knowledge that the technolo

gies as developed in the R&D Institutions are rarely at a stage where 

they can be transplanted into commercial operation. At best, the techno

logies as well as the products developed are at the first stage to fulfill 

certain performance requirements. These have to go through a further 

stage where production technology, materials of construction, reliability, 

economics of production, and various other factors have to be taken 

into account before a viable project and/or its associated manufac-

turing technology emerges and this is where a close co-operation bet-

ween the consulting organizations and the R&D Institutions is a compell-

ing necessity. An engineered package of "technology" buttressed by 

suitable guarantees would, to a large extent, help facilitate acceptance 

of newly created technologies by even venture-shy entrepreneurs. 

Another question associated with the concept of risk is as to who is 

to bear the cor1sequences of the risk involved in the first-time use. 

The obvious answer would be not the entrepreneur but the Government, 

which in some form or the other has to bear all or a portion of the 

cost, so as to help transform the indigenous technological effort into 



- 14 -

productive application. Many developing countries hasten to make large 

invest~e~t fer setting up technological facilities in the country, but 

seem to begrudge the ingredient of seed money for risk which would go 

a long way to increase the use of indigenously developed technologies. 

If this were to be in the nature of a revolving fund, it would not burden 

the country with any large additional investment. 

Depending upon their perception, resources, availability of scienti

fic and technological leadership, different developing countries have 

created within their S and T domain, technology generating centres, transfer 

modes, fiscal entities and artefacts and attempted coupling mechanisms, 

often incomplete, but nevertheless with some success stories. 

INDIA: Speaking of the Indian experience over the last thirty years, 

it has been observed that conveying knowledge, skills and experience is not 

easy. The Indian scenario consists of a large number of publicly funded 

R and D institutions under various agencies like the Council of Agricultural 

Research (ICAR), the Council of Medical Research (ICMR), the Space Research 

Organization (ISRO), the Bhabha Atomic Research Centre (BARC), etc. The 
oldest of these is Council for Scientific and Industrial Research (CSIR) which, 

between its numerous R and D centres and co-operative research associations, 

is staffed by about 10,000 technical personnel with a large infrastructural, 

science and engineering base. Besides the CSIR and the other agencies which, 

in terms of the scale of investment and human resources deployed, constitute 

a very large R and D resource base, the public domain also includes large 

funding for R and D programmes in the universities and higher technological 

institutions, some of which are in the nature of inter-disciplinary, inter

institutional All - India co-ordinated prograDD11es. Besides the R and D 

centres, the other structures which play an important role in technology 

development are the Consultancy Engineering firms. Some of these in the 

public domain like the Engineera India Limited (EIL), MECON EPDIL, COMPIDO, 

NIDC are large organizations capable of undertaking both basic and detailed 

engineering in their own areas of speciality like petroleum process refining, 

petro-chemicals, fertilizers, ferrous and non-ferrous industries. Besides 

the Consultancy Engineering firms in the public domain, there are a large 

number of active consultancy firms in the private sector with limited capa

bilities in design and detailed engineering. 
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The laboratory work in the initial years was one based on forward 

thinking by the sciP.ntists who conceived of a technology gap or a process 

gap for a product in demand and came up with bench scale solutions. 

Experience has however shown that even when these were taken to 

the pilot plant and scale up phase, the comr.iunication gap between indus

try and laboratory was still very wide. Mechal"isms had to be evolved 

for bridging these gaps and providing the various requirements which 

included feasibility reports, market survey, basic engineering, detailed 

engineering and assistance in erection, start-up, trouble shooting, 

plant maintenance etc. \lhile the laboratories themselves could tak'! 

on some of these jobs, it was found possible to provide some of the 

other services through consultancy firms. 

However, successful transfer of technology to one unit itself 

does not make an adequate impact at the national level. Through trial 

and error as well as by the deployment of scientific and enginet!"ing 

skills, an entrepreneur would have succeeded in receiving and adapting 

the technology for successful production. However, unless his operating 

experience is standardised to a degree where it can be successfully 

replicated to produce re-generative technology, the technology is not 

available to give a multiplier effect. This is an aspect whi,·:h is 

to be gone into, especially as industry, when successful, may not like 

to share its expertise to avoid competition. 

Another important experience that has come in technology transfer 

is that both the cost frame and time frame of technology transfer 

can be substantially reduced if operating and working expertise from 

engineering and fabrication companies is brought to bear on technology 
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development in the laboratories at least during the scale-up stage. 

The drawings and de~igns as evolved in the laboratory mus: h3ve a 

relevance to the working expertise and fabrication capabilities avail.:ibJP 

with the engineering firms. ~hat this really means is that the engineer

ing and consultancy firrr . .> have to develop "backward linkages" with 

the laboratory at the R~O stag~ itself. The backward route is based 

on the concept that the need and extent of the experimer.tal work 

in the laboratory depends on the capability and experience of the agency 

involved in detailed engi~ering designs. A two way evaluation mechanism 

is also contempt1~ed in that while consultancy and engineering firms 

will evaluate the R&O work and determine the additional R&O inputs 

that are essential, the ~&O institution itself .may carry out an evaluation 

of the detailed engineering/design firm agency. 

The desirability of operating expertise being linked to R&O effons 

through "Backward Linkages" was just now mentioned. Cc,rrespond

ingly R&O scientists should reach out to develop "forward linkages" 

with the end-user and industry. The starting point of technology creation 

or development is a clear enunciation of the required technology and 

opportunities criteria. If the R&O effort is market-oriented, the output 

of R&O effort is tailor-made and usually very close to appropriate 

technology. As a consequence, the adaptation process gets simplified 

and reduced to some minor modifications. The hardest thing is to 

identify and define in precise terms the R&O work that is required. 

Once the problem is identified, results usually follow. Development 

of such "forward iinkages" with the market requirement can play a 

positive role in creating a market demand for the technologies generated. 

An important aspect in marketing technology is that all the agencies 

involved, whether it be the buyer or the seller or the engineering firm 

should be prepared to work as a team tow.1,.ds the common objectives 

of successfully completing the project. Projects of this type being 

developmental in nature, legal positions and purely commercial stands 

taken by any party are not likely to be conducive to the success of 

the project. 
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The National Research Development Corporation(NRDC) created 

as an Agency in the public domain specifically for promoting and effect

ing technology transfer has through its long years of experience de\<elop

ed considerable expertise in the "technology of technology transfer". 

The NRDC has devised mechanisms for utilising consulting Engineering 

Firms as the "Midwives of Technology Transfer and Diffusion", and 

given them a prime role in facilitating technology transfer from domes

tic R&D laboratories to Industry. NRDC's strategy involves strong 

institutional linkages with R&D Centres on the one hand and consulting 

firms on the other through back-to-back agreements to provide a consor

tium approach. In acting as a consortium leader, NRDC provides a 

complete technology package with performance guarantees and acts 

as a single focal point to an entrepreneur for negotiations. 

An innovation evolved by NRDC is the backward route. The 

backward route is based on the concept that the need and extent 

of the experimental work in turn depends on the capability and 

experience of the Agency involved in detailed engineering design. 

There is also a two way evaluation mechanism contemplated in that 

while the Consultancy firm will evaluate the R&D work and determine 

the additional R&D inputs that are essential, the R&D Institution 

itself may carry out an evaluation of the detailed engineering design 

firm/ Agency on the follov.- .ng guidelines: 

(I) availability of a team of mechanical, electrical, instrument,civil, 

piping, vessels and utility engineers; 

(2) availability of internationally acceptable engineering and draft
ing standards; 

(3) experience in engineering of a number of plants of simi!'lr 

nature; 

(4) good project management group including project managers, 

estimators, planners, buyers, inspectors, site supervisors, con

tract administration etc. 

At each stage of development of the pr()('ess, working 

expertise, data from literature and experience of the Agency involved 

goes in to make the process workable. Selection of an Agency for 

each of these stages is very important and goes to make or break 

the project. 
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In a technology being developed from scratch, it is not correct 

to "freeze" each stage before going on tc the next stage. It happens 

alrr.ost always that one may E,O back to the previous state due to 

problems revealed in the next stage. It is therefore not entirely 

possible to establish normal commercial basis for transfer of technology 

upto the stage of selection of vendor systems(by which 1ime the project 

would have reached a good portion of even th~ detailed engineering 

stage). Before reaching this particular state, documents submitted 

or prepared do not mean"goods" delivered. They remain technical 

proposals. Also, there will have to be a tremendous amount of back

and-forth communication between different agencies and groups. 

All group~/agencies ought to be involved from a ~tage before 

completion of "Process" stage up to completion of "Basic Engi

neering" stage. However, for coordination and lead, some main 

agencies may be chosen. 

(i) Process Development Laboratory 

(ii) Project Design and Basic Engineering Group 

(iii) Project Engineering Group 

(iv) Group with plant operating experience from 

an allied industry (with similar process/problems). 

Jt is possible that more than one or even all groups are 

available under one corporate entity. However under the 

existing state of growth of Indian Consultancy firms, it 

may be desirable to form consortia, and adopt the consortia 

approach to such problem solving to provide the entire range 

of expertise that is necessary, with one of the consulting 

firms being nominated as the lead agency which will coordinate 

activities between the different agencies. Negotiable basis 

can be "Cost plus", fixed fee, lump sum turnkey price percentage, 

etc. 
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NRDC attempts to take care of all the elements of technology 

transfer, which is a truly professional job and requires back-up services 

for the following aspects : 

(i) planning; (ii) selection of equipment; (iii) layout; (iv) purchase of 

equipment; (v) erection; (vi) selection; recruitment and training of 

staff; (vii) commissioning; and (viii) trouble-shooting. 

The success of transfer depends on the transmitter, the receiver, 

the technique, the channel of transfer, and the climate. In each of 

these areas, gaps, if any, should be identified and bridged to ensure 

successful transfer. 

The contents of a technology transl er agreement should include 

a clear presentation of patents and know-how involved, basic designs 

of plant and procedures in compliance with local requirements, guidance 

on procurement, installation and operation of machinery, quality control, 

marketing, and a definite program of training of personnel at all required 

levels, as may be necessary. 

Apart from the above., other important aspects of technology 

transfer are : (i) technical and commercial information or data in the 

form of specifications, blue pr in ts, test results, and other documents; 

(ii) capability or !.kill which is not easily difinable on paper; this may 

be transmitted by training of staff and with assistance of specialists; 

and (iii) capital goods and specialized components, which ensure the 

performance envisaged by the designers; this may also include catalysts. 

The success of the transfer operation also depends on pr ·,>er 

evaluation of the process. 

have to be asked : 

In this context, following questions may 

I. Is the technology proven? 

2. Is it an improvement on an existing technology? 

3. Is there scope for expansion and improvement? 

4. ls it suitable for local conditions and appropriate for the purpose 

envisaged? 
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Ultimately, however, the success of technology transfer depends 

to a large extent on the resourcefulness or the entrepreneur, who must 

have the necessary background to understand and assimilate the technology. 

Because the NRDC is dedicated to innovation, the industrial 

projects which it has supported have invariably been of a high risk 

nature. The gr~ater the degree of innovation, the greater has been 

the ri:)k of failure on both technical and commercial grounds. NRDC 

has provided risk finance in those cases where conventional sources of 

funds were either unwilling to become involved or were ~ 'lable to offer 

a satisfactory financial package. The accepted and advertised practice 

in joint ventures is for NRDC to invest in equity or pay the client 

Company an agreed proportion (normally but not necessarily 50%) of 

costs incurred in connection with the project and to recover this through 

a percentage levy charged on subsequent sales. The concept has been 

one of shared risk, in that NRDC's return is directly related to the 

consequent volume of sales and in the event of failure, the NROC takes 

its share of the loss. This method of funding has no par; 'lei in venture 

capital or merchant banking practice. Because returns are by way 

of a percentage charged on sales, the effect of inflation are self-compen

sating. 

Nevertheless, much more needs to be done in the provision 

of financial support for technological innovation, the so-called "pre

development gap", the lack of facilities for underwriting technical 

performance guarantees and the general lack of support for new techno

logy-based firms. In the export of technology, a corresponding gap 

!s the underwriting of technical risk, particularly for turnkey contracts 

where there is a greater order of risk. loss of opportunities can be 

avoided only if NRDC can step up its venture capital support through 

tie-ups with financial Institutions, especially for small innovative enter

prises, start-up rompanies and for export of technology. 

Since NRDC is able to interface with Entrepreneurs and Industry 



- 21 -

better than Development Banks, it has under proposal a scheme to 

draw un the finances of Development Banks, and act as a conduit to 

provide risk finance for Entrepreneurs for profitably combining indige

nous R&D with investment capital. This should enable NRDC to augment 

its limited financial resource base which now comes from the limited 

equity capital and loan monies it raises from Government. 

Entrepreneurial Development and provision of entrepreneurial 

motivation :- This has been a relativel:, neglected area and it is clear 

that there is an immediate need to strengthen the characteristics of 

the technology recipient base. NRDC's analysis clearly shows that 

the fault does not lie with scientists or bench-workers. The weakness 

of the system has been in the lack of effort needed to generate the 

software working culture within institutions concurrently with the develop

ment of systems to reach out to a large diversity of end-users, whiie 

providing the rr.ultiplicity of inputs that are needed to complete the 

innovation chain. A massive national effort needs to be mounted for 

entrepreneurial development and entrepreneurial motivatin. NRDC 

is also attempting to provide the Law makers the basic data to decide 

upon provision of fiscal reliefs and the reform of law, especially patent 

law expertise, to enable these to be integrated into the S&:T innovation 

chain. Specific point for consideratioin are : (a) the urgent need 

to reform patent laws and trademark practices; and (b) provision of 

professional satisfaction and recognition to scientists and innovators 

to adequately motivate them. 

Guidelines followed by NROC of lndi.i !.n Licensing Know-how. 

I. 

2. 

3. 

Normally NRDC licenses both know -how and patents. Only 
in the case of individual inventors NRDC insists upon patents. 
Usually, the know-how and patents are licensed on a non-exclu
sive basis. In early years exclusive licensing has been done 
but experience has indicated that there was no special merit 
in such a practice. 
NRDC accepts a lumpsum payment at the time of signing the 
licence agreement and stipulates payment of a specified amount 
of royalty as a percentage of sales. The period of payment 
varies between .5 to I 0 years. 
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Tite mandate of NRDC being the transfer of technology from 

Rand D institutions to industry, and as the policy of the govern

ment is to help establishment of small scale industries, the payments 

taken by NRDC for givi~g the know-how and licensing patents ar~ modest, 

in most cases less than 5% royalty on ex-factory production costs. 

Only in one case the royalty rate was 7%. NRDC is flexible in its 

approach with regard to collection of lump sum premium and royalty. 

If an entrepreneur does not want to pay any royalty, NRDC will nego

tiate a total payment in instalments over a period of years. Even 

the small lump sum specified for payment at the time of signing the 

agreement is collected in insLalments if the entrepreneur is not 

capable of paying it at one time. 

Special schemes of NRDC of India for Promoting Transfer of Technology 

NRDC is currently implementing two schemes for generating 

~onfidence in the buyers of technology. 

(i) Financial collaboration between NROC and the entrepreneur 

Under tnis SLheme NRDC and the entrepreneur collabor lte 
to ec;!.::.olish a pilot plant or a demonstration unit or builo a 
prototype. The total cost of the project is divided in the ratio 
of 50:50 between the entrepreneur and the NRDC. Such pay
ments from NRDC are interest free. After successful comple
tion of the prJject the entrepreneur is expected to pay back 
to NRDC their contribution but without any interest. The 
technology is also licensed to the entrepreneurs on preferential 
terms. When the technology is licensed to other parties the 
benefits are divided between the entrepreneur and the NRDC 
on m•Jtually agreed terms. If the p· oject is unsuccessful NR DC 
writes off its contribution to the project. Undu the incentives 
provided by the Government of India for R&D, the entrepreneur 
also is in a position to claim the losses as a tax rebate. 

(ii) Equity Participatica 

NRDC can parficipa•e in equity in companies specifically estab
lished for exploiting NH.DC technologies. The equity can be 
to the extent of 2596. 

Technology transfer from R&D institutions to industry involves 

a highly complicated operation. There are many factors -- status of 

the technology, capability of the entrepreneur, markets, fluctuating 

prices, imports, availability of raw materials, etc -- which influence 

the successful establishment of commercial production. However, 
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by studying cases of successes and failures in technology transfer, 

some t-road conclusions could be drawn as to the factors that go to 

make a technology transfer operation a success or a failure. There 

is an importa~t need for developing the process on the largest seal!" 

possib :, so that the technological difficulties are m;l'limized. And 

sufficient care must be take;) in the selection of the entrepreneur, 

keeping in view his personal capabilities and Lhe resources that he 

can garner for the successful implementation of his venture. Of course, 

he has to be given necessary financial and technical support, wherever 

needed. The existence of markets cannot be over-emphasized. And 

association of the user and a competent consulting design and engineer

ing firm with the R&D institution, from as early a stage as possible, 

would go a long way in making technology tra'lsf er a success. 

The NRDC as the Licensor & prime co-ordinator, the R&D 

Labora\ories, consulting Engineering Firms, the Entrepreneur and Risk 

Financing Institutions working together for techno!ogy transfer is graphi

cally 11lustrated in the TRIGONAL BIPYRAMID structure given on the 

next page. 
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DYNAMICS OF TECHNOLOGY TRANSFER 
THE INOIAN EXPERIENCE AND EVOLUTION 

MUl 11PLF INl[UACTIV( SVST[MS ANO COUPLINC· 

MECHANISMS (A TRIGONAL BIPVRAMID) 
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Effectivr interfacing and dynamic interaction as illustrated can 

bring about the much neeried technological transf~rmation through indigenous 

R and D. 

The NRDC has so fnr signed over 2000 Agreements couanercialising in the 

process more than 400 indigenous Rand D tec~1nologies. As is readily apparent, 

many technologies are under conmercial production by more than one entrepreneur. 

The Republic of Korea 

Nearly 65% of the R and D spending in the Republic of Korea is accounted 

for by the public sector research institute system (Government institutes, 

public institutes and universities). The dominance of the public domain 

research institute system in the country finds a parallel in most developing 

countries, including India. The issue is whether the Institutes in the public 

domain serve industry effectively. In the Republic of Korea, the public sector 

research institute system does not seem to have the inclination and capability, 

to supply industry with rapidly growing and increasingly complex industrial 

technologies. 

In 1966, the Government established the Korea Institute of Science and 

Technology (KIST), a multi-disciplinary rese3rch institute, to perform industry 

oriented RD and E activities. During 1976-78, the Government established some 

15 additional public research institutes to complement the functions of the 

existing institutes. These institutes, many of which are spin-offs of KIST, 

specialise in individual target industrial sub-sectors. Unlike KIST which 

was under the responsibility of Ministry of Science ai1d Technology (MOST), 

these institutes were placed under relevant operating Ministries with a view 

to promoting close link with the respective industries. 

These Institutes recruited heavily from academic fields, and consequentially 

found themselves particularly weak in manufacturing know-how and the development 

of proto-types, and could not compare with foreign licensors in supplying 

the detailed blueprints and other manufacturing know-how as well as in assist

ing industry to solve teething problems in the crucial initial production 

stage. As such, their w~rk tends to be too theoretical to serve industry 

effectively. The weak link between industry and public research institutes 

is best illustrated by the small volume of Industry's contracts with these 

Institutes. 
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In a major departure from the nature and activities 

of other public research institutes, KIET !/was established as ar. RD&E

cum service organisation to support the electronics industry. KIET's 

RD&:E work is done on facilities that can also be used for production 

purposes, the manufacturing know-how will be readily transferable 

to industry. 

In December 1980, in order to form an effective critical mass, 

and to avoid the pitfalls of spreading limited resources too thin, the 

Government merged closely related public research institutes, reducing 

the number from 19 to 13, and consolidated the administrative responsibi

lities under MOST. 

The Government is currently formulating policy measures to 

promote closer co-operation between public research institutes and 

industry. During the fifth five year plan (1982-86), the Government 

(MOST) would commission the public research institutes to carry out 

"national projects" to develop jointly with industry, technologies in 

areas of critical importance to future growth, such as semi-conductors, 

computers, fine chemicals, automobiles, nuclear engineering and indus

trial systems engineering. 

Although it is too early at this stage to assess how successful 

"national projects" will be in promoting a closer link between public 

research institutes and industry, it is almost certain that other mecha

nisms will be called for if the link between industry and public research 

institutes is to be further developed. One such mechanism would be 

to channel a certain percentage of research institutes' annual budgets 

through intermediates such as KTDC2~which would then use the funds 

to finance a part of the cost of the RD&:E projects from industrial 

companies to be contracted out to research institutes. This arrangement 

is under consideration by the Government. 

KTDC was established in 1981, as a private sector entity with 

strong private sector support to fill the Institutional gap in the Korean 

Capital Market. K TDC will help strengthen the link between public 

research institutes and industry through its financing of RD&E projects 

sponsored by Industry but carried out by the Institutes. 

V Korea Institute of Electronics Technology 

2/ Korea Technology Development Corporation 



- 27 -

KTDC will complement the activities of existing financial 

institutions, as well as those of other industry support organizations, 

including KTAC-~/ and KORSTI~1 . KTAC was incorporated in 1974 as 

a wholly owned subsidiary of KIST, now the Korean Advanced Institute 

of Seier.cc & Techno:ogy (KAIST), an institute of technology-cum

RD&E institution, with the primary objective of commercialising produc

tion technologies{products and processes) developed by KAIST. To 

this end, it was set up to prepare detailed feasibility studies for selected 

projects with strong commercial potential based on the results of 

KAIST's RD&E efforts, and to approach interested parties to sell such 

projects for a commission. It will also make equity investments in such 

projects. During the last few years, KT AC has made about a dozer. 

sale:. of know-how and half a dozen equity investments, with its total 

assets amounting to about US$ J • .5 million. It is currently seeking 

to increase its share capital. KTDC will put strong emphasis on sharing 

the risks with project sponsors and thereby will influence and reinforce 

industry's attitude towards further undertaking of RD&E activities. 

The financial support provided by K TDC will basically serve as "seed 

money" which should have a multiplier effect on industry's RD&E invest

ment necessary for the accelerated development of industrial technolo

gical capability. In addition, with its first hand knowledge of the status 

of technological development and needs of industry, through direct 

contact at the firm levels and through periodic surveys by K TDC staff 

and consultants, KTDC will be in a good position to assist industry 

to identify international technological trends and areas in which it 

should focus its RD&E efforts. Also through the process of appraising 

and particularly supervising its RD&E projects, KTOC will induce a 

measure of discipline, and hence increase the efficiency in industry 

and management of RD&E activ~ties. Finally KTDC will promote a 

closer link between industry and ;>ublic research institutes, by encourag

ing and financing pro1ects sponsored by industry and carried out by 

these research institutes. 

3_/ Korea Technology Advancem~~t Corporation 

~I Korea Scientific and Technological Information Centre 
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Since KTDC's financing is oriented towards the risk sharing 

venture capital type, K TDC will emphasise software loans without 

collateral, rather than hardw""' e loans with collateral security, as financ

ing for the latter may be available from other financial institutions. 

In supporting industry RD&E ventures, KTDC will put strong emphasis 

on sharing the risks with project sponsors and thereby will influence 

and reinforce industry's at•.itude towards further undertaking of RD&E 

activities. The financial support provided by K TDC will have a cataly

tic and multiplier effect on industry's RD&E investment necessary 

for the accelerated development of industrial technological L.'oability. 

In addition, with its knowledge of the technological status of industry 

and technological trends through surveys and studies, KTDC will be 

capable of assisting industry in identifying areas in which it should 

focus its RD&E efforts. Also through the process of appraising and 

particularly supervising its RD&E projects, KTDC will induce a measure 

of discipline, and hence increase the efficiency in industry's management 

and implementation of RD&E activities. Finally, KTDC will promote 

a closer link between industry and public research institutes, by encourag

ing c .• 1d financing projects sponsored by industry and carried out by 

these research institutes. 

The most important lesson from other institutions in the world 

that are of similar nature to KTDC is that, for this kind of risk-sharing 

financial operation to be successful, the institution must have autonomy 

and a strong, independent and entrepreneurial management, and the 

ability to attract and retain a competent and a high-calibre professional 

staff. This condition has been met in the case of KTDC which has 

also evolved sound legal framework and operating policies and proce

dures that provides KTDC with the autonomy and flexibility of a private 

sector organization. 

Another aspect that is also of critical importance to K TDC, 

is the financial support that it requires during its early stage of operation. 

Unlike most of its counterparts in the world which are government

owned and financed through governments's annual budgets, the majority 
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(60%) of KTDC's share capital is owned by the private sector. Due 

to the nature of the risk-sharing business, a new Company such as 

K TDC, is expected to experience losses of income during its initial 

years 0-10 years) of operations before earning profits when its risk 

taking ventures l:egin to yield returns. During thi~ period, K TDC should 

be able not only to withstand these losses, but also to mobilize additional 

funds from various sources including the capital market to continue 

and expand its operations. As such the Government's firm commitment 

to provide K TDC with the necessary financial assistance, such as 

equity capital and loans, as well as funds to cover a portion of KTDC's 

losses pertaining to its conditional loans during this 5-10 year period 

would be crucial. 

PHILIPPINES : 

The TTB (Technology Transfer Board) is an inter-agency body 

attached to the Ministry of Industry, which requires registration of 

all technology transfer arrangements. It was created by a Presidential 

Decree. 

The Technology Transfer Board is composed of representatives 

from the National Economic and Development Authority, Central Bank 

of the Philippines, National Science and Technology Authority, Techno

logy Resource Centre, Board of Investments and Philippines Patent 

Office under the Chairmanship of the Ministry of Industry, which enables 

it to opeiate as a well co-ordinated and represented body. 

The Board has the following functions : 

a) Formulate policies, including a system of priorities which would 

promote an integrated approach to the developmental and regulatory 

roles of the government in the field of technology transfer; 

b) Issue rules and regulations for the effective, efficient and economic 

implementation of policies and guidelines relative to technology transfer; 

c) Establish a system for co-ordinating all governmental activities 

on technology transfer and ensure continuing and meaningful interaction 

among various governmental agencies, particularly with respect to the 

determination of the impact of technology transfer on national develop-

ment; 

d) Serve as a forum for the continuing interchange of ideas and 

information among the concerned government agencies, the private 
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sector and the general public on policy issues, problems and alterna

tive approaches relating to technology transfer; and 

e) Perform such other functions as may be necessary for the accom-

plishment of its objectives; 

f) The TTB has the specific function that all technology arrange

ments are required to be registered with the Board after due evalua

tion in the light of the technology transfer policies set by the Board, 

sub1ect to such sanctions as the Board arid/or its member agencies may 

impose for the effective implementation of this requirement. 

In evaluating agreements the Board is guided by such policies 

as: 

a) Appropriateness and need for the technology/industrial 

property right; 

b) Reasonableness of the technology payment in relation to the 

value of the technology to the technology recipient and the national 

economy; 

c) Restrictive business clauses shall not be allowed in any agree-

ment. Among these are: 

- Those which restrict the use of technology supplied 

Those which require pavments for patents and other industrial 

property rights after their expiration, termination or invalidation. 

d) The agreement shall provide that the Jaw of the Philippines shall 

govern the interpretation of the contract. 

e) The agreement ~.hall provide for a fixed term not exceeding five 

years and shall not contain an automatic renewal clause in order to 

ensure adequate adaptation and absorption of technology. 
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National Sci~ and Technology Authority: 

The National Science Development Board(NSDB) was reorge:nized into 

the National Science and Technology Authority (NSTA) by the issuance 

of Executive Order No 784 on March 17, 1982. 

The NSTA is mandated to formulate a national plan for science 

and technology. Upon approval by the President, the plan is t.:l be 

implemented by all government agencies and institutions. 

The objectives of NSTA are: 

a) To stimulate and guide scientific, engineering, and technological 

efforts towards fulfilling the basic and the immediate needs of the 

people; 
b) To survey scientific, engineering and technological resources 

of the country and formulate a comprehensive program for the develop

ment and maximum utilization of such resources in the solution of 

the country's problems; 

c) To strengthen the educational systems of the country so that 

the same will provide a steady source of compett:l'\t scientific and techno

logical manpower; 

d) To furnish incentives to private and individual initiative in scienti-

fic work, as a fundamental basis for the advancement of science; 

e) To promote and encourage the dissemination of the results of 

scientific and technological research and the general application thereof; 

f) To encourage and facilitate the active participation of domestic 

and foreign sectors in furnishing financial, technical and other forms 

of assistance for scientific and technological activities; 

g) To promote co-ordination in research in order to secure concentra

tion of efforts, minimize duplication and thereby achieve maximum 

progress; 
h) To initiate and bring about the establishment of standards, quality 

control measures and documentation fadlitif:s; and 

i) To encourage studies in the pure and fundamental sciences. 
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Sectoral councils are created under the umbrella of NSTA. 

These are : 

The Philippine Council for Industry and Energy Research and 

Development (PCIERD). 

The Philippine Council for Health Research and Development 

(PCHRO). 

The Philippine Council for Agriculture and Resources Research 

~nd Development (PCARRO). 

The Natioinal Research Council of the Philippines (N RCP). 

PCARRD, PCHRD and PClERD are under the administrative 

supervision of the Authority while NRCP remains as an attached agency 

for purposes of policy co-ordination. 

The NRCP has retained its character as a collegiate body of 

scientific workers, and is responsible for basic and social science resear

ches. The governing bodies of the thre"! applied research councils 

are composed of government officials and private sector representatives 

appointed by the President. This composition guarantees the council's 

linkage with national development, and provides for wider participation 

of all sectors concerned. 

All R&D institutions are under direct supervision of the ~.utho-

rity. Amongst these are : 

a) The National lns•itute of Science & Technology (NIST) 

b) The Philippine Institute of Volcanology (PHIVOLC). 

c) The Forest Products Research and Development lnstitute(FPE~.I). 

d) The Food and Nutrition Research Institute (FNRI). 

e) The Materials Science and Research Institute (MSRI). 

f) The Philippine Atomic Energy Commission (PAEC). 

The R&D Institutes adopt a task force approach in the new 

organizational set up to provide for flexibility under the scheme, 

research personnel are grouped into task forces or research teams 

for specific programs and projects. Upon completion of a program 

or project, the researchers concerned become available to join other 

existing programs or projects or form new ones. 
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Also under the umbrella of the NSTA are three S&T support 

agencies. These are : 

a) The Philippine Invention Develop~ent Institute (PlOI) 

b) The Science Promotion lnstit\Jte (SPI) 

c) The National Academy of Science & Technology (NAST) 

Two major developments further strengthened the technology 

transfer capability of the NSTA. Firstly, an Executive Order virtually 

institutionalised the technology transfer within the NST A and its agen

cies. A technology utilization division of NSTA was created to identify 

and promote the utilization and commercialization of R&D results. 

Each one of the R&D institutes was likewise directed to organize their 

own technology transfer and utilization units. 

Secondly, under the umbrella of the f\1ST A - KKK Action pro

gram ( a machinery for the active and systematic diffusion of techno

logies generated by NSTA research agencies), the NSTA research insti

tutes identified about 50 viable technologies for transfer to the rural 

areas and pinpointed the suitable areas where these technologies can 

be applied. 
NST A has linkages with the Technology Resource Centre (TRC) 

in matters concerning commercialization of technology. Also it has 

linkages with 25 industry sectors of the Ministry of Trade and Industry 

including the small and medium - scale industry groups of the Bureau 

of Small and Medium Scale Industries (BSMI). 

Technology Resource Centre s 

The Technology Resource Ce11tre is a government corporation 

created in 1977 by a Presidential Decree. It is attached to the Ministry 

of Human Settlements, but operates independently under its own charter. 

The TRC was organized to promote, foster and spread the 

use, application and commercialization of all kinds of technology which 

will give social and economic benefits to the people. It is also a link 

between the scientific community engaged in research and the end 

users of technology. 



- 34 -

To carry out its tasks, the TRC offers a package of services 

to technology develcpers, small and medium - scale industries, urban 

and rural workers, entrepreneurs, industrial workers, households, commu

nity leaders and general j>ublic. 

These services are : technological information, technical advice 

and training, management, financing and marketing assistance for indus

tries making use of the new technologies, and computer services. 

The Technology Dissemination Depart men~ (TDD) spreads techno

logy by creating popular awarenes!> of its ~-Cllue and its many uses and 

by transmitting kiowledge of the latest and most appropriate applica

tion of science and scientific methods. 

Under the TDD are : Popular Technology Program (POPTECH); 

People Program; Technobank; Bagnog Lipunan Sites and Services Level 

II (BLISS II) Program and the Technology Library. 

The Technology Utilization Ventures Department, composed 

of the Technology Utilization Support System(TUSS) and the Technology 

Ventures Development Program (TVOP), promotes the use of new or 

improved technologies vhich haw" market potential. 

TUSS Provides pre-investment services in<!luding funding assis

tance, management consultancy, technical advice and marketing assis

tance to help institutions and individuals launch developed technologies 

into the commercial market. 

TVDP, on the other hand, assists institutions and individuals 

m the manufacture of technologies and innovations which have passed 

both technical tests and economic viability studies. 

A Presidential directive authorised the TRC through the Liveli

hood External Assistance Program (LEAPO) to be "the implementing 

arm of the National Science and Technology Authority for fostering 

and pro:nc,ting the commercialization of available and appropriate tech

nologies·' by putting all foreign-assisted TRC loan programs under one 

mar.agement group. 

The LEAPO has three programs under it; the Export Industry 

Modernization Program (EIMP), the Agro-Industry Technology Transfer 

Program (AITIP), and the Urban Livilihood Financing Program (ULFP). 
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Information System and Services Department ( ISSD ) provides 

computer-generated economic and technological information. The ISSD 

is composed of the Systems Services Program (SSP), the Computer 

Services Program (CSP) and the Graphics Services Program (GSP). 

The SSP designs and develops programs, systems and other soft-ware 

that enable decision makers and managers in government and private 

institutions to use the computer in the various aspects of management. 

The CSP operates a computer services time-sharing network 

which is monitored and controlled at its central site facility. This 

network is capable of providing both on-site and off-site data processing 

services through remote stations. The network offers a wide array of 

utilities and software packages to technical, scientific, as well as 

coDDDercial applications. 

Intellectual Property Rights 

In protecting industrial and intellectual property rights an6 

in promoting scientific research and invention, the Patents Office plays 

a constructive role. 

CHINA: 

China is very different in some respects from other developing countries 

and only some of these will be coDDDented upon. 

As there is no patent system in China for a long period of time, the 

transfer of technological achievements has always been rewardless. In the 

past there was lopsided thinking that because of the unanimity of interest 

between socialist enterprises and between these enterprises and the research 

institutes, the transfer of technology would automatically take place without 

any conditions, as the transfer would be beneficial to Society as a whole. 

However, experience over a long period demonstrated that this was not working. 

Two years ago, China began to give rewards to the transfer of technological 

achievements on an experimental basis. This turned out to be quite beneficial, 

as it generated in the transferor a higher sense of responsibility and obli

gation. In order to promote the transfer and diffusion of achievement on a 

large scale, the Chinese are now putting into practice the system of transfer 

with rewards. 
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China is also conscious that their technology management level° 

needs to be strengthened and has recognised this as a basic weakness 

in their development and transfer mechanism. 

SRI LANKA: 

The Ceylon Institute of Scientific & Industrial Research (CISIR) 

1s the largest complex of applied research activity in the Country. 

\\hile most of the projects that are being handled are carefully selec

ted, relative to their immediate relevance to thP Country's needs, 

:echnology transfer is accomplished on a relatively adhoc basis. Besides 

the CISIR, there are other Institutions in Sri Lanka which play a part 

in the process of technology transfer and development. The principal 

problem is lack of coordination, and in particular the isolation of the 

research and development organizations from both the productive system 

and the system for monitoring and screening imported technology. 

For these reasons, Sri Lanka Centre for Technology was established 

within the Ministry of Industry and Scientific Affairs, with appropriate 

linkages wit.,. other Ministries and organisations concerned. Sri Lanka 

did not consider it necessary to set up an entirely new apparatus, and 

preferred to draw upon the existing potentially available arrangements. 



- 37 -

In Iraq, yet another approach has been made. Iraq is build!ng 

up a socialist economy. 

Their technology centre is composed of five departm•?nts. 

1. Technology Planning and Policy 

2. Technology unpacking and evaluation 

3. Technology Information 

4. Registration of Contracts, agreements and other techno

logy documents 

5. Co-operatic!'\ Department 

The Centre was set up as a separate ~ntity and guided by a 

Technology Board which has close links with the National P:anning Board. 

JAPAN: 

Japan as selected as an example of a Developed Country, anr 

a brief resume is given of the Exploitation Activities of the Resear,·h 

Development Corporation of Japan. 

JRDC 

Research Development Corporation of Japan was established 

on July 1, 1961, under the RE: .e~i.:h Development Corporation Act. 

The purpose of this National Corporation, operating under the Science 

and Technology Agency, is to develop the outcomes of scientific research 

m Japan on an industrial level and to promote the effective exploitation 

of such development. 

Many domestic research projects, however, although potentially 

applicable to industry, are apt to be left at a stage 3t which they require 

further development before they can be fully exploited by industry. 

This tender.cy is partly due to hesitation at undertaking projects in 

fields new to industry and partly due to a lack of sufficient development 

capital within industry. 

To meet this situation a proposal was put forward by the govern

ment as well as by interested groups in industry; it called for the 

establishment of a national organization devoted solely to the task of 

bringing promising research projects to the attention of industrial 

circles in order that they could be fully exploited by industry, the 

cost of development being borne by the government. Thus was established 

the Research Development Corporation of Japan which plays a liaison 

role between research centers and indus:t ry. 
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It selects prospective research projects and assumes full res

ponsibility for undertaking the developmental work. 

ORGANIZATION AND CAPITAL 

The organization, capitalization and other matters relating 

to the Corporation are set out in the articles of Research Development 

Corporation Act of 1961. 

The capital, which is provided by the government, amounts 

at present to 14.8 million dollars with an expected annual increase 

of a few million dollars. 

II FUNCTIONS 

The tasks of the Research Development Corporation of Japan 

can be outlined broadly as follows: 

I. Development of new research projects of national 

importance whose industrial application entails difficulties (Commi-

ssioned project) 

2. Effective exploitation of projects following stage 1F 't 'oitatiC\n) 

3. Liaison activities related to promising research proj1 (S which 

have industrial application (Liaison) 
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l. Commissioned Project 

a) Investigation and Selection of a New Project for a Commission 

There are now more than one hundred national and other public 

research laboratories, in addition to numerous private institutes, carrying 

out research in Japan. The Corporation conducts a close examination of 

submitted research projects undertaken by these organizations to determine 

whether any should be classed as "commissioned" research projects in that 

they may be difficult to develop but with a potential industrial application. 

After further consideration of these research projects by the Develop

ment Council, some are selected by the Corporation as new development 

pro_jects. 

b) Selection of an Industrial Firm for a Commission 

The Corporation then proceeds to tailor the selected project to its 

requirements and takes the measures necessary for its full development 

such as obtaining licences from the researcher. ll will then be announced 

publicly that the project is available for bids by interested firms. After 

receiving tenders, the Corporation carefully examines the applicants' quali

fications for commission on the basis of their technical competency, finan

cial soundness and interest in carrying out the developmental work. Thus 

a Cor<lpany suitable for a commission will be selected. 

c) Method of Granting a Commission 

Betw~en the Corpcration and the selected firm negotiations will 

proceed in the following manner : 

l. Detailed study of the developmental project 

2. Determination of the financial assistance to be advanced by the 

Corporation and its method of payment 

3. Licencing and other protective measures 

4. Setting of Standards to determine the success or failure of the project 

5. Determination of royalties and method of payment 

When agreement is reached on all questions and the contract signed, 

the Corporation, by acting as co-ordinator between the research group and 

the selected firm, supervises the development work. 
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d) Evaluation of the Development 

Upon completion of the developmental work, the Corporation, on 

the advice from the Development Council, will assess the results to deter

mine success or failure in accordance with the standards set in the initial 

_.agreement. Evaluation is based on whether or not the project has reached 

a stage at which it can be considered a success in terms of its industrial 

application. This criterion is set out in as specific a manner as possible, 

both from the economic and technological points of view. 

e) Steps to be taken after completion 

l. Success 

When a development project has been judged as being successful, 

the firm which carried out the project begins its exploitation and repays 

the commissioned sum to the Corporation in annual instalments over a period 

not to exceed five years; it also pays the Corporation the agreed royal

ties. Approximately half of all royalties thus received will be in turn 

forwarded to the research organizatioin which undertook the original 

research. 

2. Failure 

When the project is determined to be unsuccessful, the firm will 

cease work and repayment of the commissioned sum will not be required. 

The CorpJration shall repossess the remaining related material, etc. from 

the firm for disposal. 

2. EXPLOITATION : 

The technological opportunities gained by a firm as the result of 

a commissioned project will usually be followed up by the same firm 

and legitimately incorporated into its regular operations. If the firm so 

wishes, the right of exploitation may be retained exclusively by the firm 

for a given period. As such a period of monopoly control draws to an end 

the Corporation will invite other parties to undertake wider exploitation 

subject to a specified licence fee. Part of the fees thus obtained will be 

forwarded to the original research organization. 



- 41 -

3. LIAISON 

In addition to commissioning developmental projects, the Corporation 

performs the role of mediator between research organizations and indus

trial fir ms. 

When a request for liaison on an engmeermg matter 1s received 

by the Corporation, it finds a suitable party to meet the requirements of 

the applicant and carries out necessary mediation. 

Especially, the Corporation conducts evaluation of patents invented 

in more than one hundred national research laboratories using outside evalua

tors. When an interested industrial firm is found, the corporation negotiates 

a license with the company under the patents rights on behalf of the national 

research laboratories. If the mediation is successful, the corporation obtains 

the intermediary fee. 
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PART - Ill 

Ill. RECOMMENDATIONS to promote the commercialisation of techno
logies developed by Research Institutions in Sudan : 

The Government of Sudan has persistently advocated 

the buildin~ of the Modern Science-based State. The National Council 

for Research has formulated guiding programmes so that the 19.,Qs decade 

can be described as the era of the inception of the Science-based State. 

The NCR is working to utilise Science & Technology(S&T) as a means 

for promoting economic development, especially to support the "Back to 

the Country Side" programmes. Suitable research is to be correlated with 

developmental plans. 

However, admittedly an the existing situation, the research results 

are not finding conunercialisation and application. 

Technology must suit local neeos, and to make an impact on the 

1 ives of ordinary citizens, must give constant thought to even small improve

ments which could make better and more cost-effective use of existing 

materials and methods of work. The development of SUDAN has to be 

based on its own culture and personality. Technology must also be viewed 

in the broadest sense covering the agricultural and service sectors along 

with the obvious manufacturing sector. The latter stretch over a wide 

spectrum ranging from village smaJI scale and cottage industries (often 

based on traditional skills) to medium, heavy and sophisticated industry. 

Success in implerr 2ntation demands a conscious integrated approach 

covering technology assessment, development, acquisition, absorption, uti

lisation and diffusion and connected aspects of financing, based on overall 

national interests, priorities and the attainment of the most challenging 

technological goals. 

A situation analysis was made in Parts I & II where the experiences 

of other countries were com~ared with the Sudanese scenario, and an appre-

ciation of the Institutions, structures and linkages was given following visits 

to the participating Laboratories and associated Agencies, and a study 

of the specific case histories of inventions and artefacts through the various 
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stages of development, but nowhere near commercialisation. The ana

lysis makes it abundantly clear that a New Agency with the character 

of a NATIONAL CENTRE FOR TECHNOLOGY TRANSFER AND DEVE

LOPMENT {NCTTD) needs to be created with the specific function 

assigned to it to look at the Innovation chain as a totality - bridge 

the gaps in the Innovation chain - and charged with the single point 

responsibility of "PROMOTING NE \l' TECHNOLOGIES TO THE PRODUC

TION LEVEL", as a PRIME CO-ORDINATOR. 

In doing this the NEW AGENCY will have to immediately 

address itself to the following tasks to enable it to play the desired 

role. 

I. SPONSORED RESEARCH PROJECTS 

Arrange a mechanism through which Industry, Industry-User 

Associations, User Government Departments and Private Entrepreneurs 

can on terms to be mutually negotiated sponsor research programmes 

of immediate relevance to them. As illustrative examples could be 

cited dyestuff!> technology and auxiliaries for the textile industry, 

deoiling of groundnuts by solvent extraction for lean pea-nuts for export 

purposes - chrome ore based synthetic tanning chemicals for upgrading 

semi-processed leather, calcium carbide using active charcoal for acety

lene generation, salt farm chemicals, pottasium chlorate for matches 

etc. Such sponsored research projects stand a chance of ready commer

cialisation by end-users. Recycling of Waste lubricating oils from 

automobiles and railroad engines, sulponation of oils for the leather 

tanning Industry, production of table salt, utilisation of the by-products 

of the vegetable ?-ii industry such as soap sticks etc., are other examples. 

A mechanism through which END-USER INVOLVEMENT IN 

PROBLEM SELECTION could be done in an organ;sed way, would be 

to hold once or twice a year, a GET-TOGETHER or "MEET" of Research 

& Development Scientists in R&D Institutions on the one hand and 

practising Entrepreneurs/Industrialists on the other, with perhaps the 

CHAMBER OF INDUSTRIES as a focal point. The same MEET could 



- 44 -

also be used to effectively communicate to entrepreneurs R&D inven

tions awaiting to be commercialised and promot·'! effective interfacing 

and interaction and initiate a continuing dialogue between R&D Scien

tists &: Entrepreneurs. 

2. PROTOTYPES : 

Demonstration Units 6: Prototypes : 

The value of these is illustrated by taking the mechanics of 

commercialisation of Solar Thermal Devices. Solar Water Heaters, 

which can be competitive in costs with boilers using furnace oil (with 

flate plate collectors to capture solar radiation as developed through 

indigenous R& D) represent a case for commercialisation to save depen

dence on scarce furnace oil. A demonstration plant put up on the 

roof of one of the Luxury Hotels in Khartoum or else a Hospital or 

Textile Mill or an Academic Institution/Hostel is an essential prerequi

site to prove the cost effectiveness and also develop the engineering 

fabrication capability. It should be the function of the proposed NCTTD 

to find funds and engineer the first demonstration plant which if success

ful, can be sold off, and the expertise made available for replication 

and commercialisation. The Brick Kilns and improved brick manufactur

ing systems are other examples where technology multiplication would 

be accelerated through Demonstration Plants. 

3. CENTRAL DESIGNS ORGANISATION 

The proposed NCTTD should also take on itself the task of 

establishing a much needed critical capability - namely a Design Engi

neering Unit suitably staffed to do both basic and detailed engineering. 

The function of this unit should be to convert inventions and process 

know-how generated in R&D into engineered prototypes and produce 

fabrication drawings ready to be taken up at the shop-floor level. 

The Unit can be a key linkage in offering to Entrepreneurs R&D Process 

know-how on a Turn-key basis. 

The Central Designs Organization could also be charged with 

the responsibility of designing pilot plants for laboratory level know

how and further scaling up from pilot plant to the manufacturing level. 
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Sponsored Research Programmes are more likely to come in, if the 

Entrepreneurs have an assurance that what can be given to them will 

be R&D followed by suitable engineering. 

The Organization will need to be staffed mainly by Chemical 

& Mechanical Engineers who can develop forward linkages with Fabri

cators and backward linkages with R&D Scientists. Access to a good 

Workshop would be essential. 

4. MOBILITY OF SCIENTISTS 

SCHEME 

. . SCIENTIST-ENTREPRENEUR 

Conveying knowledge and skills developed at the R&D level 

is not easy. In actual practice it is found that no amount of documenta

tion is adequate. The best way to ensure that technology transfer 

is total and complete is to evolve systems under which R&D Scientists 

who have come up with commercialisable inventions can be loaned 

to Industry which takes up these processes for commercialisation. 

The services could be given on loan for a period of two to three years 

if necessary, but the movement will not take place unless the service 

benefits of the loaned employees are fully protected. The National 

Centre for Technology Transfer & Development should counter-guarantee 

these service benefits to permit maximum mobility of Scientists from 

Research to Industry and back. 

A strategy for generating a whole new class of entrepreneurs 

and also ensuring effective transfer of technology is to encourage the 

R&D scientists themselves to take up their inventions and processes, 

with the scientist himself acting as Entrepreneur. This would call 

for suitable amendments in the Service Rules which should provide for 

an R&D Scientist-Entrepreneur coming back to his parent Department 

in the event he fails in his entrepreneurship. The NCTTD should provide 

the necessary counter-guarantees to ensure retention of service benefi~s. 

and thus try to develop a whole new entrepreneurial class. 
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5. VENTURE CAPITAL : 

Commercialisation of indigenous technology by the First Entre

preneur involves a greater element of risk than by subsequent entre

preneurs. Psychological barriers also exist in the money market to 

invest m indigenous technology, as contrasted to imported technologies. 

Some mechanisms for Venture Capital assistance therefore need to 

be formulated. A suggestion is made that Commercial Banks may 

place at the disposal of the NATIONAL CENTRE FOR TECHNOLOGY 

TRANSFER & DEVELOPMENT a small proportion of their profits to 

be given as an interest free loan to enable the NCTTD to give seed 

capital to inventors. When the research invention gets commercialised, 

the seed capital should be returned to the Technology Transfer Agency 

which will re-invest it in other Research Commercialisation Ventures, 

and use the limited fund as a revolving resource. The investment i'.; 

best made as Equity in the Venture Company and the Technology Trans

fer Centre can oversee the operations of the New Companies through 

the appointment of NOMINEE DIRECTORS. 

6. LICENSING : 

All inventions and processes developed in publicly funded pro

grammes in all lnstitutioins should be assigned to the NCTTD and shall 

be the property of this Centre for Licensing. The assignment can be 

for know-how or patents where patents are taken, and these may be 

duly licensed by the NCTTD to Entrepreneurs on a selective basis. 

A draft license agreement is placed as an Annexure. The know-how 

or patents may be licensed for a down-payment(premia) and also a 

royalty to be levied as a percentage (which could be anywhere from 

1 to 5%) of the sales. The income generated from the premia and 

the royalties shall be used to further developmental work, and over 

a period of time is expected to generate adequate revenues for the 

National Centre for Technology Transfer and Development to support 

its activities. The NCTTO will arrange to collt"ct the prcmia and royal

ties, and it is recommended that some part of the same (about 40%) 

be disbursed to the inventors to motivate them to continuously improve 

upon their inventions. The income from premia and royalties together 

with the revolving fund for equity investment (seed capital} for Venture 

Companies should sustain the NCTTD as an instrument of public good. 
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7. PATENT LAW: 

It is observed that the existing Patent Legislation does not 

provide adequate protection to indigel'l'lUS inventions, and in fact can 

be counter-productive to exploitation of indigenous technology, as it 

permits foreign patents to be in force, even when the patentee has 

no intent to manufacture in Sudan. This blocks generation of indigenous 

technology, for fear of patent infringement. Measures for compulsory 

licensing should therefore l>e liberalised, and it shall be the respon

sibility of the NCTTD to recommend to the Government from time 

to time suitable changes in the Patent Act. While safeguarding intellec

tual property rights, the Patent Law must be structured to be a dynamic 

instrument of progress for indigenous technology. 

8. The NCTTD will also be in a unique position to act as a repo

sitory of all technologies available m the public domain and also such 

technologies as are assigned to it by private companies and individual 

inventors who will b~ welcome to take advantage of its services. By 

virtue of its character as a Technology Reservoir, the NCTTD will 

also act as a focal point for international inflow of technology, especia

lly from friendly developing countries. This will strengthen its capability 

base, and also over a period of time, permit it to act as a conduit 

for export of technology and trading in technology with neighbouring 

countries. Technology and trade have a symbiotic effect, and it is 

likely that as the effectiveness and dimensions of the NCTTD grow 

over a period of time, it can act as an entry point for Sudar, in overseas 

trade using the technology door. The NCTTD may also establish recipro

cal agreements for exchange of technologies with its counter-part 

Agencies in friendly countries with a commonality of interest. 

9. INVENTIONS : 

The NCTTD may promote inventive talent amongst the lone 

inventors in the Country by providing financial assistance (a) for patent

ing of ideas and inventions in deserving cases and (b) developi;,g techni

cally feasible and commercially viable ideas and inventions to the extent 

of the estimated amount required for making a prototype of a model. 
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The NCTTD may also consider givmg Certificates of Merit to meritori

ous inventions, especially th:>se coming from the student community, 

the lone inventor and the young scientists. These Certificates of Merit 

can be awarded at a formal function by a High Dignitary of the State, 

so that they gain national stature. Such honours, although non-financial, 

provide enough motivation within the Country to keep up the spirit 

of invention and also prevent brain-drain of qualified scientific talent 

to overseas countries. 

IO. FISCAL INCENTIVES, RELIEFS AND PREFERENTIAL PROMO
TIOINAL MEASURES FOR COMMERCIALISATION OF INDIGE
NOUS TECHNOLOGY. 

The NCTTD would be best placed to examine and recommend to 

the controlling authority what special reliefs should be given to entre-

preneurs who 

demonstrated 

technology. 

risk commercialisation of indigenous technology and show 

pref er enc es for indigenous technology over imported 

Depending upon the tax laws and licensing practices in 

Sudan, the reliefs could be in the nature of ready registration which 

affords them some advantages, delicencing and preferential allocation 

of scarce materials, appropriate tax relief on profits, and tax reliefs 

on monies appropriated out of profits by existing Companies for investing 

in inciigenous technology commercialisation. Such fiscal incentives 

and motivations should strengthen the character of the indigenous techno

logy recipient base. 

11. TECHNOLOGY DELIVERY SYSTEMS FOR CARRYING TECHNO
LOGY (ESPECIALLY TECHNOLOGY FOR MINIMUM NEEDS 
OF SOCIETY) TO REMOTE AREAS. 

(a) MASS MEDIA : It shall be one of the fui..:tions of the NCTTD 

to maximise tti · of the mass media like radio and especially tele

vision for popl· "·, ; . ~ion of technologies generated to create publir 

awareness and acceptance. The use of Vocational and Educational 

Institutes and Extension Centres is also recommended. 

Publications &. Newsletters like "TECH NO LOGY A\\' ARENESS 

SERVICE" should be brought out regularly. 
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However, the most effective way of getting •echnology commer

cialised in remote areas, of technologies which are appropriate to 

that area, is through DEMONSTRATION-CUM-TRAINING-CUM-REPLICA

TION CENTRES. It shall be the functioi1 of NCTTD to set up such 
Centres in collaboration with suitable Counterpart Voluntary Agencies 

at selected remote Locations. These Centres will serve the function 

of not only demonstrating the technologies, but of training young arti

sans and craftsmen in thes<' technologies, so that the artisans can turn 

into entrepreneurs and the technological units will undergo multiplication 

to produce an avalanche type of impact. 

The concept envisages that the Demonstration Centres will 

be on display only for a limited period of say a few weeks at a given 

location - at the end of which period the equipment and men will move 

on to a different location. Basically they will be thus nom1dic in charac

ter, to enable coverage of as large an are~ as possible. 

The media of participation in rural exhibitions shall also be 

encouraged by the N•:TTD. 

12. APPROPRIATE TECHNOLOGY DEVELOPMENT 

Research Laboratories often tend to go through Jong gestation 

period programmes for technology generation and standardisation. 

A case in example is that of the work being done by the 

National Institute for Herbs & Medicinal Plants to promote traditional 

medicinal systems. While the system of identifying the different gene

ric and botanical species, isolating the active principles, measuring 

their therapeutic activity, carrying out the clinical, pharmacological 

and toxicological tests is the correct way of doing things before deve

loping a drug and placing it on the Market after obtaining the appro

vals of tl'le Ministry of Health, the gestation period involved in systems 

of development are often protracted in time scale~ extending from 

5 to 8 years. 

If it is recognised that one of the thrusts of Appropriate Tech

nology is to provide quick relief and make an immediate impact on 
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the life styles and quality of life of the people, systems of 

rapidly cutting down on the gestation periods in upgrading techno

logies based on traditional medicine must go through a dual ap

proach. The first can be a rigorous scientific approach involving 

long gestation periods. Concurrently, a semi-empirical approach 

leaning more on perceptlou and analysis of existing practices and 

usages, and blending it with the available scientific knowledge 

to evolve progressive incremental improvements, adaptation and 

acceptance is recoODDended. 

If this strategy is accepted, the NCTTD ~hould be allowed 

to particpate in an advisory capacity in the programme formulation 

of all appropriate technology de.,,.elopment and upgradation of traditional 

skills, such that technology utilisation within a reasonable time-span 

is ensured. 

13. ENTREPRENEURIAL DEVELOPMENT 

The NCTTD shall also be charged with the responsibility of 

building up a whole new class of Entrepreneurs with commitment to 

indigenous technology and evolve suitable linkages with Educational 

Institutions, R&D structures and Financial Institutions to come up with 

a National Entrepreneurial Development Programme. 

14. The NCTTD should also be rt:presented and consulted on all 

decisions involving the import of technoloRv to oe able to unscaamble 

the technology package and progressively substitute these with indige

nous elements concurrently with adaptation. 

15. UNDERWRITING TO ENSURE MINIMUM OFF-TAKE-MARKET 
DEVELOPMENT BOARD 

MARKETING NEXUS : The NCTTO may consider in collabo-

ration with other Agencies the development of a suitable Marketing 

Nexus, such that entrepreneurs fabricating and producing consumer 

artefacts utilising indigenous technology for better efficiency and value 

can take advantage of a Nation Wide Marketing Network to sell their 

merchandise. The question of under-writing a minimum off-take may 

also be looked into. 
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16. The NCTTD will also be charged with the specific responsi

bility of exploring other innovative methods of promoting and commer

cialising technology to respond to changing opportuni lies and needs, 

such as technology nurseries,sci.:nce parks, technolog1 museums etc. 

17. PRIME CONTRACTOR 

The NCTTD should also be in a position to ofter on a consortium 

basis, as a prime contractor, technologies with built-in-performance 

guarantees to an Entrepreneur. In this it will have to develop close 

linkages with FINANCIAL INSTITUTIONS AND THE DEVELOPMENT 

BANKS. 

18. The NCTTD shall also promote innovations within Industry (in

house) as a means of generating inventions that can be readily grafted 

on to a production stre . 1. The philosophy here is that innovations 

outside industry generated within a R&D structure run into problems 

of interfacing for commercialisation, whereas inventions generated 

within industry on an in-house basis find greater acceptability and less 

resistance to commercialisation. 

19. STANDARDS: 

The NCTTD should also be represented on the Authority for 

laying down standards and enforcing them, as this is an element which 

intimately concerns com11ercialisation for public good. 

20. LINKAGES WITH CONSULT ANCY FIRMS : 

The NCTTD shall also build up close linkages and ties with consul

tancy firms, recognize them as a valuable resource and utilize their 

services for Technology Transfer. 
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AL TERNA JIVE TYPES OF STRUCTIJRES & ORGANI
ZATIONAL PATTERNS ENVISAGED FOR THE NCTTO 

The proposed NCTTO arises out of the gaps in the total 

innovation chain necessary to convert an idea into success as outlined. 

A question is therefore raised as to w'1at is the best structure which 

while working harmoniously with the existing S&T Structures can also 

bring into operational play non S&T Agencies like functional 

Ministries, Entrepreneurs, Consulting Firms, Financial Institutions like 

Development Banks etc. 

At the same time the STRUCTURE should be such that 

it becomes accountable in terms of the expenditure incurred and services 

provided, and success/failure ratio. 

The STRUCTURE should also be able to operate within 

a financial frame-work which once provided with a basic capital input, 

should be able to, while rendering services, make profits and set 'Jff 

losses. 

A CORPORATION governed by ~ Board of Directors 

chaired by the President, National Council for Research, and Directors 

drawn from the Financial Institutions, Banks, Entrepreneurial Community, 

Affiliated Institutes of Technology, Regional (Provincial) Representatives 

and Patent Experts is one concept. Such a Corporation can start with 

a relatively small equity capital base, but be authorised to borrow fairly 

large amounts for promotion and investment. The Corporation would 

need a very senior Chief Executive who can command the world of 

S&T with his expertise, has an overview of finance & industry and 
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can effectively liaise with a variety of organizations, and functional 

Ministries. The Corporation can have units headed by Experts to head 

the Central Designs Organization, the Legal & Patent Unit, Entrepreneu

rial Promotion Unit, Publications & Mass Media, Demonstration Centres 

& Exhibitions etc. The Corporation will also need a Company Secretary. 

The other scyle of working structure would envisage 

the NCTTD functioning as an affiliate unit/ Agency of the NCR. The 

staffing pattern can be more or less the same. However it remains 

to be examined whether such a unit can operccite within a balance-sheet 

and can operate Venture Capital and also take on the Legal responsibili

ties of Licensil'lg which can conceptually lead to litigation. 

A compromise strategy would be to start with NCTTD 

as a unit under the NCR, and allow the unit to grow into a Corporation 

with a National Mandate, just as soon as possible. 

CONCLUSION : 

Sudan has a committed Science & Technology base and 

an acknowledged National Policy in this regard. As with all Develop

ing Countries, the required additional inputs come into focus with growth. 

The proposed NCTTD should stimulate more meaningful R&D by generat

ing mechanisms for their commercialisation and lead to visible results 

of S&T effort on economic development. 
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Draft Memorandum of Articles for the proposed National Centre 

for Technology Transfer and Development (NCTTD) 

The objects for which the Cent re is to be established a~? 

a) To develop and exploit in the public interest, for profit or other

wise :-

(i) Inventions, whether patentable or otherwise of the National 

Council for Research and its affiliated bodies, including techni

cal and engineering 'know-how' of processes : 

(ii} Patents and inventions of different departments of the Govern

ment of Sudan and other statutory bodies, including technical 

and engineering 'know-how' of processes ; 

(iii) Such other patents as may be voluntarily assigned, by general 

or special agreement, by Universities, research institutions, 

or individuals; and 

(iv) Such other processes and patents, the development of which 

may be entrusted to the NCTTD by the Government of Sudan. 

b) To enter into reciprocal arrangements with similar Organisastions 

in other Countries to exploit Sudanese inventions in those Countries 

and their inventions in Sudan. 

c) To is;;ue exclusive and/or non-exclusive licences on such terms and 

conditions regarding payment of premia, royalties, share of profits 

and/or any other basis as are considered advisable to cc;mmercially 

develop inventions and ensure commercial production of the products 

of inventions ; 

d) To secure co-operation of such state-owned or state controlled indus

trjps or any units thereof as are deemed or are likely to be inter

e:oted or necessar)' to develop the new processes or inventions and 

reimburse such industries any loss that they may incur : 
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(e) To enter into agreement with a private firm or firms to develop 

inventions by trials at their works and to reimburse them any 

loss that may be incurred during these trials ; 

(f) To instal and work pilot, prototype or semi-scale units or full 

commercial plants to develop a particular invention or inventions 

and ensure production from such invention or inventions, to 

sell or otherwise dispose of the products or such inventions 

on payment or otherwise, and generally on such terms and condi

tions as may be deemed fit; 

(g) To transfer by sale, lease, hire, or otherwise dispose of any 

pilot plant, prototype plant, semi-scale plant or full commercial 

plant to any firm, individual, association or Institute and entrust 

the same with commercial production of any products of invention 

or inventions for which the plant or plants had been installed 

on such term!> and conditions as may be deemed fit; 

(h) To afford facilities for advising and assisting government depart

ments, universities, research institutions and individuals in filing 

applications for patents and prosecuting the same before the 

Controller of Patents and to frame rules for the purpose and 

to vary them from time to time; 

(i) To distribute a share of profits, premia and/or royalties from 

any particular invention or inventions to government departments, 

institutions, organisations, universities, or individuals from whom 

such invention or inventions were received and to frame rules 

for the purpose and to vary them from time to time ; 

(j) To reward, in special circumstances, any particular invention 

or inventions by gifts, rewards, ex-gratia payments or in such 

other manner as may be deemed fit. 

(k) To exercise as a continuing activity the function of looking 

at the Innovation chain as a totality, identify the gaps in the 

innovation chain as they appear m response to the changing 

demands of technology transfer and transformation, and take 

on the responsibility of bridging these gaps. 
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DRAFT LICENSE AGREEMENT 

NATIONAL CENTRE FOR TECHNOLOGY TRANSFER AND DEVELOPMENT 

(NCTTD) 

KHARTOUM (SUDAN) 

THIS LICENCE is made on this 

19 BET\\ EEN The National Centre for Technology Transfer & Develop

ment, a Company registered under the Companies Act (hereinafter known 

as the NCTTD) and having its registered office at KHARTOUM (hereinafter 

called 'the Corporation' which expression shall where the context so admits 

include its successors and assigns) of the one part and ----------

a Company incorporated and registered under the Companies Act, ----
and having its registered office at Sudan 

(hereinafter called 'the Grantee' which expression shall where the context 

so admits include its successors and permitted assigns) of the other part 

WHEREAS the--------------------
(hereinafter called 'the Research Centre or NCR or Agency /Institute) has 

developed valuable know-how for the manufacture of ----------

_________ (hereinafter called 'the know-how') and full rights in 

the know how have been assigned to the Corporation. 

AND \\HEREAS, the Corporation is in possession of and is the proprie-

tor of the know-how; 

AND \\HE REAS, the Grantee is satisfied with the workability of 

the know-how and has requested the Corporation for a license to work the 

know how; 

AND \\HEREAS, the Corporation agrees to grant the Grantee a ~ 

exclusi\le license to work and use the know-how on the terms and conditions 

hereinafter contained and mutually agreed upon. 
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NOW THIS DEED WITNESSETH as follows :-

1. For the purpose of this Agreement, the following terms used herein 

shall be construed so as to have the following meanings : 

"KNOW-HOW" 

"ARTICLES" 

shall mean and include all information at the di!:posal of 

the Corporation or Research Institute or Centre or Agency 

both written or oral relating to the working/manufacture/ 

construction and fabrication of -------------

shall mean and include (i) all products, intermediates and 

by products manufactured in accordance with a part or 

whole of the know-how and include the modification or 

improvement ref erred to in Article 3 (ii) herein. 

2. In consideration of the payment of LS •. _____________ ~ 

by the Grantee to the Corporation before the execution of these presents, 

as and by way of premium and the payment of the royalty hereinafter speci

fied, and the observance and performance by the Grantee of the covenants 

herein contained and on its pa:-t to be observed and performed, this non-exclu

sive licence 1s hereby granted for a term of years from the 

first day of 198_and shall comprise the right to work and use the 

know-how at the Grantee's own factory/factories/works and further include 

the right to sell the articles. 

PROVIDED THAT notwithstanding anything contained in sub-clause(i) 

of Clause 6 of this licence, the Grantee shall pay royalty at the rate and 

in the manner specified in sub-clause(i) of Clause 4 of this licence for a 

minimum period of ___ ___.years commencing from the date of start of 

regular manufacture of the article, and this licence shall continue to remain 

in force for that period for that purpose even after the expiry of the period 

specified in Clause 2 above, provided that the said date of start of regular 

manufacture shall be within the period of this agreement, as set out an Clause I 

hereinabove, is in force. 
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EXPLANATION : 

Regular r:-ianufacture shall be deemed to have commenced when the 

grantee undertakes manufacture and sells the article so manufactured, and/or 

uses the same for its own use. 

).(i) The Corporation shall forthwith disclose or cause to be disclosed 

to the Grantee the know-how and, further, if so required by Grantee, cause : 

a) The Research Institute Centre/Laboratory/Unit to demonstrate the 

working of the know-how on the scale at which it is developed, and 

b) The Research Institute to train the Grantee or his authorised repre-

sentative(s) at the premises of the said Research Institute. 

3.(ii)A. That during the continuance of this licence, the Corporation and 

the Grantee shall promptly disclose to each other all improvements or modifi

cations made by the Research institute and the Grantee respectively on 

the know-how and strictly relatable thereto, and that in the instance when 

the improvement or modification has originated from the Grantee, the Corpo

ration shall have the right to permit any other licensee of the Corporation 

to use the know-how or the improvement or modification without the payment 

of any money to the Grantee and that, in the instance when the improvement 

has originated from the Research Institute, then and in such an instance, 

the Grantee shall have the right to use the improvement without the payment 

of any additional money to the Corporation. 

3.(ii)B. During the continuance of this Agreement and when the said improve

ment made by Grantee can form or forms the subject matter of a Patent, 

then, such patent shall be in the joint name of the Corporation and the Gran

tee subject to Clause 4(iii) without payment of any money to the Grantee 

and that the Grantee and other licensees of the Corporation on the know

how, if any, shall have the right to use of the patent without the payment 

of any additional money to the Corporation. 

4. The Grantee shall, during the continuance of the licence observe 

and perform the covenants and provisions following, that is to say : 

i) During the period of the said term the Grante£' shall pay to the Corpo-

ration for ____ years a royalty at the rate of ___ on the ex-factory 
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sale price of the article manufactured by it, exclu<iing Government duties 

and taxes. Such royalties shall become due twice a year, say on th.- First 

of April and on the First of October in every year in respect of the articles 

manufactured and markete.1 or used by the Grantee during the proceeding 

half-year, and shall be paid by the First day of May and First day of November 

of that year. In default of payment of such royalties on the due dates, 

the Grantee shall pay interest on the amount in default at the rate of ___ _ 

per cent per annum : 

(ii) All articles manufactured by the Grantee shall be deemed to have 

.been marketed by it within the meaning of these presents, if it uses or con

sumes them for its own purpose, including use in the manufacture of other 

articles whether by itself or by its agents or employees. 

(iii) It will not be open to the Grantee to daim any exemption from or 

reduction in the payment of royalty accruing under this clause on the plea 

of having used its own know-how or having effected any improvement upon 

the know-how or on the plea that the articles manufactured under the know

how have been manufactured by using a different process and the Grantee 

shall be liable for the payment of the royalties for all the articles manufac

tured by it and covered by this agreement irrespective of any plea whether 

the same have been manufactured by th'.! said know-how or otherwise, and 

FURTHER that All articles known as ------------------
man u fact u red by the Grantee shall be deemed to have been 

manufactured in accordance with the know-how, hereby transferred. 

(iv) That the Grantee shall keep, at its usual place of business, books 

of accounts relating exclusively to the royalties and containing such informa

tion and particulars as may be necessary and/or proper for enabling the 

amount of royalties hereby reserved to be conveniently determined and then, 

at all reasonable times, produce the said books and all other relevant books 

of accounts, vouchers, documents, receipts and connected papers, if any, 

to the Corporation, its attorneys or duly authorised agents, and will permit 

the Corporation, its attorneys or duly authorised agent(s) to inspect the 

same, take copieo; or extracts therefrom, and the Grantee shall give full 

information as may be necessary or proper to calculate the amount of royal

ties payable hereunder to be ascertained as aforesaid: 
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(v) The Grantee shall, within fifteen days of each one of the two herein

before f1xec:I for payment of the royalties deliver to the Corporation, its 

attorneys, or duly authorised agents, a true and complete statement, in writ

ing of all articles manufactured and marketed by the Grantee during the 

preceding half-year, and of all royalties payable to the Corporation in respect 

thereof duly certified by the auditor of the Grantee or provisionally by the 

Grantee/Director to be confirmed by the Auditor within six months after 

submission of the provisional statement. 

(vi) The Grantee shall permit the Corporation, its attorneys, its duly 

authorised agents and its authorised representative(s) of the Research Insti

tute at all convenient times to enter into and upon any premises of the 

Grantee where any articles manufactured as aforesaid may be stored or 

manufactured or sold under this licence for the purpose of i'lspecting the 

same and the manner of manufacture thereof and generally to ascertain 

that the provisions of this licence are being complied with : 

(vii) The Grantee shall employ its best endeavour to work the know how 

and sell the articles on commercial scale within SUDAN and abroad. 

(viii) The Grantee shall not, at any time, assign, mortgage, charge, grant 

sub-licence in respect of or otherwise deal with or part ·.with the possession 

or control of the licence hereby granted : 

(ix) The Grantee shall, at its own costs, affix a label or plate or inscribe 

m a conspicuous manner upon every article, box or packet containing the 

said article, the legend or inscription 'Process developed at " " and 

licensed by NCTTD, and similarly every advertisement publicity material/ 

hoardings in respect '1f the articles shall include the same inscription in 

bold letters as a conspicuous place in such advertisement : 

(x) The Grantee shall not directly or indirectly and either by itself or 

by its agents use the know- how otherwise than in accordance with these 

presents. 

(xi) The Grantee shall notify to the Corporation .any change in Registered 

Office/factory within 15 days of such change and shall so notify the change 

in the constitution of the Grantee within the aforesaid stipulated period. 
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). The Corporation hereby covenants with the Grantee as follows : 

The Corporation has granted this licence on a Non-exclusive basis, 

covering the whole of SUDAN, and reserves the right to grant licences to 

any other parties at its discretion on terms and conditions to be solely deci

ded by the Corporation. 

6. The Corporation may, without prejudice to its other rights and reme

dies on the happening of any of the foil owing events, by notice in writing 

to the Grantee forthwith determine this licence namely : 

(i) If the Grantee fails to start manufacture according to the 

know-how within a period of months from the date of the licence 

viz 19 8 In the event the Grantee being unable to set up 

production within stipulated period, viz. _____ due to unavoidable circum-

stances and causes beyond the control of the Grantee, the Grantee will 

make a request in writing for extension of the time limit before the expiry 

of the date, giving detailed reasons. This request will be carefully examined 

and considered by the Corporation. The decision of the Corporation in this 

regard will be final and binding on the Grantee : 

(ii) If the Grantee suspends or discontinues use of the know-how 

for a period exceedir.g three continuous months, provided suet. suspension 

or discontinuance is net due to recognised force majeure and causes beyond 

the control of the Grantee. In the event the Grantee suspending or discon

tinuing manufacture for a period exceeding three months, the Grantee shall 

make a request in writing for further extension of the time limit, giving 

adequate reasons. This request shall t.-e considered by the Corporation and 

the decision of the Corporation in this regard shall be final and binding on 

the Grantee : 

(iii) If any of the instalments of royalties payable under the provisions 

of this licence shall be in arrears and shall remain unpaid for a period of 

three months after the same has or have become payable, as hereinbefore 

provided, whether demand therefore shall have been made by the Corporation 

or not : 
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(iv) If the Grantee shall have committed or knowingly permitted the 

breach of any of the covenants herein contained and on its part to be per

formed and observed. 

PROVIDED THAT, m the case of such breach as is capable of being 

remedied, the Corporation may not determine this licence unless and until 

the Grantee has failed to have made good such breach within a specified 

period, say thirty days, from the date of the notice given by the C-:>rporation 

to the Grantee in that behalf : 

(v) If the Grantee, is wound up otherwise than for the purpose 

of reconstruction or if the business relating to --------------
_______ of the Grantee changes hands or have a Receiving Order 

or other order under an Insolvency Act made against the Grantee or if the 

Grantee enters into any arrangement or composition with its creditors : 

In the event of the li<..ence being terminated at the request of the 

Grantee or revoked by the Corporation under the powers given to it, the 

Grantee or their assignees shall not use the know-how and all sums of money 

heretofore paid by the Grantee under the terms of this licence shall be 

forfeited to the Corporation and the Grantee shall not be entitled to any 

credit or allowance in respect thereof. 

7. No waiver by the Corporation, express or implied of any right of 

the Corporation or any breach by Grantee of any term, condition or obligation 

of this agreement shall be construed as a waiver of any subsequent right 

or breach as the case mav be, or of any other right or breach of the same 

or different nature. 

8. No one party hereto shall be con:.trued as an agent or repre~entative 

of the other party. 

9. Grantee shall not disclose to any third party, without the prior written 

consent in writing from the Corporation, any part or whole of the said know

how given by the Corporation within the terms of this Agreement. 

10. These presents shall not be construed as a warranty by the Corpora-

tion of the novelty, utility and workability of the said invention. 

JI. All notices required to be served on the Grantee under the terms 

of this licence shall be considered to be duly served if the same shall have 

• 
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been delivered to, left, with, or posted by registered mail to the Corpora

tion at its registered address in KHARTOUM, SUDAN. 

12. The Corporation shall arrange payment of all fees and the perfor

mance of all acts and things required by law for keeping up the said patent 

in SUDAN, before the expiration of the period prescribed and shall similarly 

arrange all payments and cause to be done all other acts and things which 

may be necessary for restoring the said patent if the same shall become 

void, and if the Corporation shall neglect or fail to arrange the said payment 

of the said fees or any of them or to cause to be done any of the said acts 

or things, the Grantee may pay or do the same and ma}' realise any moneys 

expanded by him under this provision from the said half yearly payment 

due from him. 

13. This agreement shall be the sole repository of the terms agreed 

to between the parties and no amendment thereof shall take effect and 

be binding on the Corporation unless it is authorised by the CHIEF EXECU

TIVE of the Corporation and is communicated in writing by the Secretary 

of the Corporation. 

14. If any dispute or difference arises between the parties heretofore 

their representatives or assigns with respect to their rights or liabilities 

or in regard to any other matter under these presents, save as to any matters 

the decision whereof is hereinbefore expressly provided for, the same shall 

be ref erred to the sole arbitration of the President, National Research 

Council, SUDAN, and if he is unable or unwilling to act, to the sole arbitra

tion of some other person appointed by him and willing to act as such arbi

trator. Subject to the consent of the parties, the arbitrator shall have the 

power to enlarge the time for making of the award. The reference to the 

arbitration shall be deemed to be a submissioin within the meaning of the 

Arbitration Act, or any statutory modifications or reenactment thereof and 

thf" rules made thereunder for the time being in force shall apply to such 

reference and this deed shall be deemed to be a submission to such arbitration. 

It is the condition of this Clause that all hearings of the arbitration will 

take place at KHARTOUM. 
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15. That all suits or other legal proceedings relating to or arising from 

the arbitration proceedings on the award made in pursuance thereof or other

wise will be subject to jurisdictic.n of Khartoum Courts. 

IN WITNESS WHEREOF the Corporation and the Grantee have execu

ted these presents the day and year first above written : 

Signed by the Managing Director tor anc 

on behalf of the NCTTD in the presence of :-

2. 

Signed by Mr. _________ _ 

carrying on business under th~ name and 

style of M/s. _____ _ 

as the sole Proprietor thereo1 in the 

presence of :-

1. Name & Signature 

Occupation 

Address 

2. Name &: Signature 

Occupation 

Address 

Managing Director 

• 




