
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




II~ i.o 

I~~ 
11111~ 11111

1
·
4 11111~ 

MICROCOPY RESOLUTION TE:iT CHART 
NATIONAi fllJR[AIJ OF 'HANOARO<; 

STANOARO FlfFEREN(;f. MA ff.RIA[ IOIOa 
1ANSI •nrt 1~0 ff:;T r.HMH N<> ?1 



,....-------------~-----~---- ~--- --- -

Uniled Nmons Industrial Development Orpnization 

Regional UNIDO/ESCAP Workshop and 
National Consultations on the 
Commercialization of Research 
Results 

Bangkok, Thailand, 15-19 October 1984 

r COMMERCIALIZATION OF RESEARCH RESULTS· 
• OF RESEARCH INSTITUTIONS IN THE 

ESCAP RF.GION ~ 

by 

** F. Neville~oodward 

Distr. 
LIMITED 
ID/VG.435/12 
16 .January 198S 

DGLISB 

• r ) .·' _, -

* The views expressed in this paper are these of the author and do nvt 
necessarily reflect the views of the Secretariat of UNIDO. This document 
has been reproduced without formal editing. 

** Research Policy and Management Adviser, Gullane, East Lothian, Scotland. 

V.15-20905 

.. 



A. INTRODUCTION. 1-3 

B. PROBLEMS FACING IRSis IN THE COMMERCIALISATION OF THEIR RESEARCH 3-3 
RESULTS. 

1. Inherent liaitations. 
2. Inbuilt handicaps. 

3 
4 

C. ACTIONS TO BE TAKEN BY, AND WITHIN AN IRSI LEADING TO SUCCESSFUL 8-1 9 
COMMERCIALISATION. 

1. Industry oriented IRSI. 
2. IRSI run as a business. 
3. IRSI work progr~ .. st be based on industry's needs. 
4. IRSI need f"or industrial partners. 
5. IRSI must set up, and operate, a f"ormal project evaluat!..ll'l 

sygtem. 

D. COMMERCIALISATION USING APPROPRIATE PROFESSIONAL ORGANISATIONS, 
OUTSIDE BUT WORKING IN ASSOCIATION WITH THE IRSI. 

1. National development research corporations. 
2. Consulting engineers. 
3. Venture capital companies. 

E. IRSI ASSISTANCE TO SMALL AND MEDIUM SIZED FIRMS. 

1. Information service. 
2. Extension service. 
3. Demonstratic.n units. 

9 
11 
11 
13 

15 

20-36 

20 
34 
35 

37-42 

38 
39 
40 

F. COMPARISON OF NATIONAL TECHr«>LOGY POLICIES REGARDING 41-44 
COMMERCIALISATION INCLUDING INCENTIVES AND PROMOTION LAWS. 

G. MECHANISM FOR REGIONAL COOPERATION TO ACCELERATE COMMERCIALISATION. 4 5- 5 0 

1. Existing reaional oraaniaationa. 4 5 
2. Techniques developed and succeastully used outside the rea1on. 41 

H. ROLE OF UNIDO AND ISCAP. 51-52 

APPENDlCES. 

Selected case histories or succeaarul c01U1ercialiaation. 



A. IN'lROOuC"i' Ia~. 
11le industrial base in the Asian and Paci:fic countries, with a :few 

notable exceptions, is relatively small, and consequently in-house 

R & o*activity is rare. Most o:f the industries in the region are o:f 

the sll&ll and medium type, whose need :for R & D input is great but 

whose in-house capability is negligible. In most oC these countries, 

there-Core, Industrial Research & Service Institutes (IRSI) have been 

established at the instigation or with the assistance oC Governments, 

which have invested substantial s.-s, and there is an increasing and 

rightCul concern on their part that there should be some return on 

this investment in terms oC economic and social gain. Un:fortunately 

the comaercialisation oC the R & D findings oC most governaent-aided 

IRSis in llBllY developing countries is very limited in comparison with 

what is needed by industry. The reaaons for this are many and varied 

and will be considered in detail later : but at the outset it is 

important to emphasise that in the setting up and operation of IRSis 

in developing countries, there are two basic principles which are 

fairly obviou~ but all too frequently forgotten: (a) IRSis are set 

up pri11arily to help existing industries, and catalyse new ones; and 

(b) R & D plays a vital but relatjvely small role in the development 

and comaercialisation of a modified or new product or process. If 

these two fundamental principles are forgotten, or not recognised, 

the usef"ulnea& of the institute is drastically reduced, and the end 

r':ault inevitably will be disappointment or disillusionment on the 

part of aoverrunent, sponsor, and ataf"f. 

To place the importance of indu•trial R & D in proper perspective, 

the •tep~ that ahould follow, it the product of such research is to 

be converted into marketable producta, must be considered. 

* leaeaich and Development 
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This can best be illustrated by a diagram based on experience 

of the development of many new processes and products which reflect 

the order of magnitude of technical effort involved in successive 

stages. 
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Fig. 1. Technoloaical n anpower required at each staae of development. 

In general it is safe to work on the assumption that the technical 

manpower, and capital outlay, required tor the development, plant desian 

and installation staaes is at least un times that needed tor the 

initial applied research. 
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Before dealing with the techniques and actions required for the 

successful commercialisation of research resulb. it will be helpful 

to consider the problems most frequently encountered by IRSis in the 

conversion of th~ir research results into marketable products. 

B . PROBLEMS FACING IP.Sis IN THE COMMERCIALISATION OF THEIR RESEARCH RESULTS. 

These are of two main types viz: 

1. Int.erent limi ~.ations of most IRSI in developing countries. 

2. Inbuilt handicaps frequently encountered but capable of 

being overcome. 

1. Inherent limitations. 

Lidli ted base. Technically based manufacturing concerns. sufficie::tly 

large to operate their own R Ir D organisation, are in a much better 

posi tio-.a to commercialise their R & D findings than are the qu.3si

independent IRSis most frequently found in developing countries. 

"Figure 2. shows the organisation chart of' a typical medium-sized 

company. wh~re there are technical. manufacturing and marketing 

directors answerable to a chief executive. In such a company the 

three directors interact and collaborate in the development and 

implemt...1tation of 6 corporate plan designed to manufacture and 

market a product re&ulting from its research department's activities. 

'ftle conver.tional "Third world" IRSI, on the other hand, is usually 

only concerned with technological and economic problems; rarely is 

it involved in marketina or in manufacture. Such IRSis by their 

very nature are obliaed to operate under a severe built-in handicap 

vhich cannot possibly be overcome unless the institute establishes 

and maintains aood relation• with the industry it was set up to 

serve. 
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Fig • 2 • Typical organisation of 11ediun sized firm 

2. Inbuilt handicaps • 

. 
(a) °Internal structural weaknesses of IRSis. There are many internal 

structural weaknesses in the IRSis which have affected their 

ability to comr.ercialise the results of their research progr&JUAes, 

such as bad organisational structure and management, inability 

to recruit high-calibre personnel, lack of business-like approach 

and an appreciation that timely application of research results 

is more important to th~ buainesmnan than pursuits of perfection. 

Often remuneration, job satisfaction and social status aiven to 

research workers are not adequate to attract the ri&ht type of 

people to IRSls: comparisons are inevitably •de with the 

prevai~ina situation in industry, in aovenunent departments and 

universities. 
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(b) CrPdibility and acceptability. A common malady af1licting l~Sls 

in the developing countries of the ESC~P regioca, even where a 

sizable industrial baue exists, is the lack ">f acceptability and 

credibility on the part of the user indust~y about the usefulness 

and practical nature of research activities undertaken by IRSis. 

Among the factors responsible for this revealed by the 1979 

UNDP/UNIDO joint eva1uation of a cross sec;ti.on of IRSis in 

developing countries - were the followil'li~ :-

suspicion by private industry of the IRSI - government 

relationship. 

lack of information about IRSI objectives and functions. 

lack of confidence in IRSI knowledge and experience and 

its understanding of the cost/benefit industrial 1110tivation. 

belief that the IRSI operates in an "ivory tower" and that 

it is usually unwilling to comlli t i taelf to deli very dates. 

belief that IRSI fees and costs are unreasonable. 

(c) Total package of services. Potential customers, particularly 

the amall and mediWll industrialists, like to obtain not merely 

the process or the product desi1u, but a total proven packaae 

ot product, process and plant enaineerina, backed by professional 

and financial auarantees. Also, they usually need a much wider 

spectrum ot services such as market research, product research, 

consultina enatneerina services, etc., alona with ~he normal 

technGloo output trOfl IRSis; this they can rarely obtain from 

a conventional IRSI. 

• 
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(d) GuarantPes. Absence of specific financial guarantees from IRSis 

about successful commercial-scale viability of their technology, 

tencs to act as a barrier to commercialisation of research results. 

(e) PrJtected markets. In many countries of the region, protected 

mcarkets lead to attitudes among entrepreneurs which are not 

conductive to the use of R & D ~or adaptation or innovation. 

Compulsions of the market economy, to survive in business, to 

increase profits and to maintain or improve their share of 

business, which are the major motivations for using R & D on 

the part of industrial entreprer.eurs under the stress of 

competition, are generally lacking. 

(f) Indiscriminate import of technology. In market-economy countries 

of the regitJn, somedmes there is too liberal a flow of impGrts 

which tend to subdue the innovative spirit among industrial 

. _entreprene!-lrs. While it is not being suggested that external 

competition should be completely eliminated, a judicious 

measure of protection for some period of time would appear to 

be necessary for development and growth of new industries, and 

would also provi~e them with a breathing period to improvise, 

adapt and innovate, leading to increasing use of local research 

output. 

The effect of protected mark~ts and ir.discriminate importation 

of foreign technology upon a young small IRSI is frequently neither 

understood nor appreciated by government in many developing countries. 

That this is a real problem is evidenced by recent statemen~.s by two 

senior scientists responsible for direc~ing a well established IRSI 
I 

in India and for controlling national IHSis in Pakistan respectively. 
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These are as follows:-

"The ability of i:i.'l IRSI to make an impact in a developing country 

is greatly influenced Ly the tripartite relationship existing between 

the government deparbnents evolving policies, industry and the IRS!. 

The IRSI has to interact closely with the government on the one hand, 

and with industry on the other. In this tripartite arrangement, the 

IRSis in developing countries tend to be the weaker partners, the 

compulsions of the government and industry being towards short term 

solutions usually obtained from abroad and hopefully yielding quick 

results, the objectives of the 1&31 being long term with its inherent 

inability to respond to short term needs except in isolated cases". 

"One of the most challenging tasks pf an !RSI is to devise ways and 

means for ensuring the maximum utilisation of' the results of its 

research by offering its processes and products to industry for 

commercial exploitation. This task becomes very formidable in a 

dev~~oping colllltrY where the government policy is generally concentrater1 

on accelerating the pace of economic development through horizontal 

import of technology. Obviously a serious lacuna in thi& system is 

that the prospective industrialists give pref'erence U> well tried 

imported technologies. This dl~hotomy in government policy in most 

developing countries creates a very serious problem for the scientists 

and technologists of an IRSI who in many instances are overwhelmed 

by a sense of frustration because of the fact that their efforts 

starting from the laboratory to an appropriate scale do not bear any 

fruits by way of industrialisation". 

Faced as they are by so many limitations and handicaps, one can 

be forgiven for wondering if there is any real hope for IRSis in 
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developing countries to make any serious impact upon the national 

economy through the medium of commercialisation of their research 

results. 

That this is possible has been proved by a number of IRSls in the 

ESCAP region who have been, and continue to be, successful because 

they have organised themselves in a manner capable of overcoaing or 

avoiding the problems outlined above. 

The following is a synthesis of the techniques developed and 

successfully used by such research institutes in many developing 

countries in the ESCAP region and have withstood the test of time. 

These are of two main types: firstly actions that can be taken by, 

and within, the IRSt itself and secondly, the use of appropriate 

professional organi~ations outside the IRSI but working in association 

with it. 

C. ACTIONS TO BE TAKEN BY, AND W1'11flN, AN IRSI LEADING TO 

~UCCESS~UL COMMERCIALISATION. 

A bewildering array of .-ecommendations have been made in ::-ecent 

years by seminars and workshops staged to consider the problems involved 

in the conversion of research findings into economically viable products 

and proceases. 
2 

One such seminar organised by UNESCO produced 11 main and 17 

subsidiary recommendations. ~'hilst a more recent UNIDO Workshop
3 

made 22 principal and 20 minor rec011111endationa. To COlllPlicate matt4'rs 

further, the two groups ~n many ~espects appear to hold different 

views as to what is required. 

In·house studies of a wide variety of successful IRSis in W.Europe 

4 and in the ESCAP reaion clearly in~icat~ that there are five principal 

"golden rules" which must be observed for there to be any chance of 

success. 
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In brief these are 

1. the IRSI must be industry oriented and there must be a continuing 

dialogue between the IRSI staff and the relevant indust~y. 

2. the IRSI must be nm as a business and not as an academic institute. 

3. the IRSI 's work programme 1a1st be based on what !.ndustry needs 

(as revealed by surveys and market feasibility studies) not on 

what the IRSI staff thinks it needs or should need. 

4. bef"ore starting a research p?'Oject, if at all possible, an 

industrial a>artner or potential partner should be found and, 

except in the case of demonstration units, the product or process 

developed in the IRSI laboratory should be scaled up with, or by, 

an industrial partner. 

5. the IRSI must set up and operate a formal project evaluation 

system which-reviews projects at regular intervalR and keeps 

the industrial p~tners informed as to progress or lack of 

progress. 

These five "golden rules" are described in greater detail in the rext 

part of this report. 

1. Industry oriented IRSI 

For an IftSI to succeed, it is essential that the work, and what it 

is set up do, is understood by all members of the business community. 

This cannot be achieved by using conventional public relations 

techniques (open days, descriptive brochures, lectures, etc.) alone, 

useful as they are. far more important and effective are personal 

contacts betweer. senior staff me~bers and members of the industrial 

community. Without such industry-oriented personnel at the institute 

willina to ao out and talk to their counterparts in industry and 

aovernment, poor communications inevitably reffult, and the institute 

is una~le to "sell" its ser.,ices. 
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What is essential in "selling" industrial research is th9t potential 

users see it as a positive contribution to their business. Unless 

an industrialist can be convinced that the institute can tackle his 

problem quickly, efficiently and at a reasonable - though not 

necessarily low - cost, he is not going to place work at the institute. 

Furthermore, if t:e does, and he is not satisfied with the results or 

the way they were reported, he will not come back; as •:baJ news travels 

faster than gcod", some clients or potential clients are likely to be 

lost. 

A communication problem of an acute type is frequently encountered 

in developing countries, ~here large joint-venture firms rely primarily 

upon the foreign partner's home operations for such technical development 

work as they require. Rarely do these companies use the services of 

the local IRSI, particularly when, as is frequently the lase, it is 

primarily an analytical and testing laboratio~y. The upgrading of the 

IRSI to a point where it can be of use to such companies, and ensuring 

that the latter uses the former, is difficult but can probably best 

be ~Lomplished. by the personal efforts of the chief executives of 

the two organisations, with support from government. 

A technique developed by and successfully used in Norway to bring 

IRSis, ir.dustrialist and government officials closer t~gether also 

may be of interest to the developing cuuntries in the ESCAP region. 

Once a year a meeting is held over which the King of Norway presid~s, 

at which 400 invitees from industry, finiance, academies and government 

are told what has been happening at the state-aided IRSia. Each 

of the 17 IRSI directors is allowed exactly three minutes, and the use 

of visual aids, to explain the main findinas of ds research institute 

during the past year and the impact 1 t has made on industry. This is 

fol lowed by a queation-and-answer session usually of a 11\ost searching 

type, often laeling up to three or f~ur hours. 
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2. IRS! run as a business 

It cannot be too .;trongly emphasised that an IIIBI can succeed 

only if its staff realise, and can convince local industrialists and 

relevant government departments. that the iLstitute operates as a 

business organisation, in business ~o help them by u.~dertaking work 

of practical and immediate valne. 

It is for this reason that not only the director, but also the 

majority of the !RSI senior staff members should either have had 

indu~trial experience, have worked at a successful !RSI elsewhere, 

or at least have a practical rather than on academic outlook. 

It has repePtedly been found that if this is not insisted upon, 

communication with industry is poor, research projects tend to be 

academic rather than practical, there is an individual rather than 

a team approach to problem solving, budgeting and planning are 

indifferentlv carried out or are non-existant and there is no 

mechanism within th~ institute for the commercial implementation of its 

research results. 

These problems all too frequently are a consequence of the fac~ 

that most directors of IRSis in developing countries have received 

their scientific education in u~dversities in industrialised cowitries, 

where prior emphasis is placed on research undertaken to add to the 

su~ total of human knowledge, rather than applied research of 

immediate value. 

3. InSI work programme must be based on industry's needs. 

Far too many IRSis select research projects on the basis of what 

their scientific staff - who usually have no knowledge or experience 

of industry - thinks that industry requires. One remedy is for the 

IRSI ytaff member responsible for the project to seek the view of 

appropriate people within the inaustry concerned, and tu try to identify 

a potential industrial partner before starting the project. 
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If he finds no enthusiasm for the project : .~d fails to identify a 

firm intPrested in developing the anticipated research findings at 

a later stage, then normally it should be dropped. 

Similarly, in-house research projects, even thos~ financed by 

government, should have a useful objective. This i~ neces~3I'Y not 

only to show institute staff that they are part of the business 

operation, but also to counter suspicions in the minds of would-be 

clients that the institute is tco theoretical in its work. Neglect 

of this simple rule on the part of an institute's management has 

often resulted in serious trouble. 

Apart from winning the confidence of key personn~l in indigenous 

companies, which is a lengthy process and entirely dependent upon 

the ability of the !RSI staff members to build u~ o rspport with 

their industrial ·counterparts, there are three recognised and proven 

techniques for determining industry's needs. They are;- the use of 

survey teams and feedback from the institutes information 8nd 

extension services. 

Suney teams. Wherever possible a survey assessment of local industry's 

technology support requirements should be made before setting up a 

new !RSI. The information thus obtained will avoid mistakes in 

deciding the functions of the institute and in equipping and staffing 

it. Such surveys are equally important to established IRSis which 

have not benefited from such a study before establishment. 

One of the best survey techniques is that developed and applied 

by the Canadian National Research Council in the early 1940s and 

extensively used elsewhere since that time. 

NRC realising that i.t had insufficient contacts with industry to 

know what its problems and aspirations were, and hence was failing 

in its duty, sent a team of over 40 technologists and economists to 

visit every secondary manufacturing firm in the cou~try. 
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Their task was twofold, firstly to explain what NRC was and could do, 

and aecondl1· to identify problems and help solve them. This exercise 

took several years to ccaplete, and although it helped NRC clarify 

its thinking and made ib investigations more purposeful, the follow

up f'roa the fil'IDS visited was disappointing. However, the exercise 

was repeated on a reduced scale, calling only on t:hosl: c().'llpanies 

that had responded to the first visit, and f'rom th~eon the dialogue 

between industry and NRC continued to improve, playing an important 

ro.e in the identification of national applied research priorities. 

The same techni1ue was used with great success more recently before 

setting up the Korean Institute f'or Science & Technology (KIST) thus 

enabling its f'ounders to determine which areas were in need of 

technological research assistance on the national level. 

In c1dition to_ these macro national surveys, the IRSis Programmes 

and Planning group, should continuously be u.~dertaking surveys 

(preferably in assoeiation with appropriate industrial organisations) 

to identify probleme which, if resolved, should be of benefit to 

the·national economy. 

On no account should such surveys be attempted by mailing 

printed questionnaires. 

The use of "feedback" from an IRSI's information and extension 

services will be outlined later in this report. 

4. For successful commercialisation IRSis need industrial partners. 

Lack of attention tc.. what happens with the research results once 

a project is completed, and an inability to take follow-up action, 

leHen clients• confidence and encouraaes an insular attitude amona 

the •taff of an IRSI. Too many IRSI tend ~- conduct their research 

investiaations up to a.~d includina the pilot plant staae within the 

confines of the IRSI, and belatedly try to sell the idea to industry; 

usually, and not surprisinaly, with neaative results. 
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Before any research project likely to result in a new product or 

process of possible industrial value is commenced, an attempt should 

always be made by the IRSI staff to identify an industrialist or a 

company as a partner. Ideally, the company should be persuaded to 

pay the cost of the investigation under contract with the institute; 

but in most developing countries this ~arely happens, as the view 

is taken that the institute's services should be free to taxpayers. 

As suggested earlier, before committing itself to undertaking an 

industrial research project, the institute should seek the views of 

individuals in the industry concerned as to its feasibility and 

desirability. During the course of these pr_J.iminary talks, it i.s 

almost certain that an individual or company will be identified who 

will be prepared to undertake the canmercialisation stage at a later 

date. In this event, the potential partner should be kept informed 

as to the progress of the research project in the IRS! laboratories. 

If it has not been possible to find a potential industrial partner 

at the outset, the next best thing to do is to find one when the 

!RSI research project has reached a stage when the product or process 

looks economically ar.d technically feasible. If a pilot plant is 

required, and only if one is absolutely necessary, the plant should 

be erected in the factory by the company's construction staff with 

appropriate !RSI staff members as advisers. This is infinitely 

better than erecting the pilot plant at the IRSI, which rarely has 

engineers and engineering facilities. Also, the company should 

become involved at a relatively early stage, and the IRS! staff 

should get first-hand industrial experience. 

If several companies in the same line of business are interested 

in the IRS! product or process, then either the firm~ concerned must 

come to an arrangement whereby the cost of commercialisation and the 

results thereof are shared, or more usually the firm on whose factory 

the pilot plant is erected and operated is given a six-month lead 

before releasing the pilot plant results to the others. 
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5. IRS! must set up and operate a formal project evaluation system 

Project selection. 

Research programming, which ultimately is the responsibility of 

the !RSI director, is one of his most important functions. It is 

universally agreed that there is no substitute for the exercise of 

judgement on the part of qualified and informed people in the selection 

of riesearch projects. There is no magic folT.lula or computer programme 

possible as a substitute for judgement in trying to maximize the 

value obtained from research in relation to the investment made. 

If an7 !RSI director is tempted to confine responsibility for 

project selection to himself and to his staff, he should take note 

5 of the results of an American survey some years ago of over a 

hundred industrial laboratories, which showed that more than half 

of the new project ideas came from outside the research department. 

The distribution of idea sources found was:research 45 per cent, 

manufacturing 16, marI<eting 16, management 11 and "others" 12. 

In most IRSis there is a programme and planning group answerable 

to the.director,.among whose responsibilities are the following 

(a) to study the national development plan to identify projects 

where R & D can play an important role; (b) to undertake surveys, 

in association where possible with appropriate industrial 

organisations or associations, to identify problems requiring 

solution to improve the national economy, and (c) to evaluate 

commercial opportunitieG on a technical-economic basis for the 

utilization of indigenous resources. 

Project types. 

In well-established IRSis, the research programme inc!udes 

(a) background research (which producea research papers/patents or 

information of use to industrialists, planners and scientists 

engaged on applied research); (b) applied research which provides 

information on the potential uses of natural resources, long-range 
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national problems and paves the way for the development of new 

processes based on indigenous materials and (c) product development 

work leading to clearly defined processes which if economical can 
l , 

be used commercially. 

Distribution of research effort between these categories needs 

to be changed from time to time, but on the average on~ laboratriry 

(PCSIR laboratory,Karachi, Paki~tan) found that it has been as follows: 

(a) 15 per cent, (b) 35, (c) 40 and (d) ad hoc research 10.'Yo 

On the basis of its 1970 programme this laboratory was able to forecast 

that one of its units would develop 4 to 6 major processes, 12 to 

16 medium-sized processes, and produce 40 research papers/patents, 

to within 20 p?r cent accuracy. 

The importance of basing project selection particularly :n 

categories (b) and (c) on the known needs c.f industry and the nation 

has already been pointed out, as has the advisability of discussing 

product development projects with appropriate industrialists before 

initiating. 

Further points to remember irf>roject select:ion and IRSI research 

programming are the need ~o undertake feasibility studies, and 

where possible a market analysis, before deciding whether or not a 

project is worth undertaking, ana the importance of using a formal 

project system. 

Feasibility study. A detailed feasibility study incorporating technological, 

economic, engineering and demand data, besides being an essential 

decision-making device, is an aid to finding users of research 

res~lts. In many cases feasibility studies prepared by IRSis have 

a scientific orientation rather than an economi~ and commercial 

bias, and this can be avoided if the IRSI sets up a small technico-

economic u:1i t. 
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Market analysis. One of the major difficulties in the IRSI comaercialisation 

Process is the non-availability of adequate and accurate marketing data for 

the new product or technology which the IRSI has developed on the 

laboratory scale. Before a research project is ini t:iated, it is 

desirable to have a detailed demard study. This would also be useful 

in trying to interest a potential user in the research project. 

For.al pro.1ect svstea. Care aast not only be taken in the selectfnn 

of projects, but also in the way the~ are drawn up, iamle-ente~ aprl revf~. 

Each in-house project, once it has been approved, should be written 

up in an agreed standard form and should indicate the title, the 

objective, an approximate progr&llllDe outline, who will be responsible, 

how long it is expected to take, how much it will cost and what are 

the practical benefits resulting if the project is successful. 

Spo .. a&ored resP.arch should be covered by a contract document signed, 

after ~-reeaaent on terms, by both the sponsoring organisation and the 

IRSI. It should contain the information covered by the in-house 

project document above but be more explicit as it will be a legally 

binding docwaent. 

The British Government now applies this technique to ail research 

projects undertaken on its behalf, whether undertaken by contract 

research organisations, universities, industry or even in its own 

research institutes. Thia has becane known as the "customer-

6 contractor" system whereby the customer (Goverment) enters into an 

agree11ent with the contractor (the research organisation) to und~rtake 

an inveatiaation on its behalf; the arrangement is covered by a 

legally bindina contract in which such things as the objective, 

anticipated duration, and cost, etc. are spelled out. This system 
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could be applied wit.h advantage by the Governments of many developing 

countries. 

Project review and evaluation. 'l'he project portfolio thua compiled should be 

reviewed and evaluated at regular intervals. probably every six months. guided by 

cost/benefit principles. Among the questions that should be asked 

are: (a) is the research being carri.ed out according to the project 

plan ? (b) does it require a greater or lesser input of resources ·? 

(c) is it going ot achieve its objective ? If the answer to the last 

question is "no" or if on reflection the objective originally 
) ) 

conceived is no longer t0rt:h-while, then the project should be terminated. 

There will inevitably be opposition to this, it being eaaier to start 

a project than to terminate ona; but once a dec~sion to terminate has 

been reached it must be implemented without delay. 11lere is the 

classic case of an !RSI in an Asian developing country (now merged 

with other institutes and completely reorganised) which despite having 

a large staff and excellent facilities, including many pilot plants, 

f3iled to get a single product or process i.1dustrialised during the 

first_ 16 years Qf' its operation. Among the reasons f'or this were the 

fact that only 4 of the 600 staff' members had had indU&trial experience, 

there had been no dialogue with the industrial c01111U11ity 1 and althouah 

80 projects were in hand in 1969, many having run for over ten years, 

no ev,1luation of these projects had been undertaken nor had any been 

termir.ated. A subsequent review and evaluation of these 80 projects 

revealed that o~er half no longer served any useful purpose. 11ley 

were terminated and replaced by a smaller number of new projects 

closely related to the immediate needs o~ local industry. 

In this respect a useful lesson can be learnt from a survey of 

5 twenty large American chemical companies SOiie years ago which traced 

the fate of a typical original list of 540 ideas evaluated at the 
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research department level as follows 

92 were rejected by the initial screening procedure. 

448 were elimin&ted in conference to consider new product selectionw. 

92 were selected for preliminary laboratory study. 

8 were sufficiently promising to warrant development projects. 

7 were dropped at the semi-works stage. 

and 1 survived as a viable commercial product. 
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D. COMMERCIALISATION USING APPROPRIATE PROFESSIONAL ORGANISATIONS OUTS!DE, 

BUT WORKING IN ASSOCIATION Wini nlE IRSI. 

These organisations are of three main types viz :-

1. National development research corporations. 

2. Engineering consultancies. 

3. Venture capital companies. 

1. National development research corporations. 

Some IRSis attempt to do their own marketing The disadvantage of 

this has often been that the ~esearchers, who know the S & T aspects 

extremely well, are rather weak on commercial matters. Even if 

there is a completely separate marketing group within an IRSI, 

it still is affected by the research environment in which it functions. 

In some developir~g countries, to get over this difficulty, 

promotional agencies have been set up to finance development, 

commercialisation of r·esearch results being their primary function. 

The protot,Y!)e of these agencies, now operating in many countries 

throughout the world, is the National Development Research Corporation 

(NRDC) established in the United Kingdom in 1948 as an independent 

public corporation to (i) "seek to license invention derived 

principally from government financed research •••• " and (ii) 

"make available development finance either to support further 

development of invention up to the stage of potential industrial 

interest, or to support joint development projects with industry". 

The Corporation undertakes the development, and exploitation of 

inventions assigned to it. These come mostly from government financed 

institutions (departm~nlal research establishments, Research Councils, 

Universities, etc.) but also from private individuals and occasionally 

companies. 
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NRDC does not receive grants, but is financed by government loans. 

The Corporation's outstanding long term liability in respect to these 

loans, is effectively maT£hed by its liquid resources. 

Until 1969 NRDC ran at a loss, since then it has achieved a net 

profit before tax on an increasing scale and was over £10 million in 

the year ending 31 March 1983. 

The following table (axtractedfrom NRDC's 1982/3 Annual Report) 

gives details of income and expenditure over the last five years, and 

shows that revenue from licences h;\S been the main source of inconte -

due to a very few conspicuously successful inventions. 

It will also be seen that direct foreign currently earnings from 

products licenced overseas has been significant. 

Five-year financial summary 

£miUion 

Years encw.t 31 Marc'l 

lncorM.,,.. upencltln 1979 1980 1981 1982 1983 

Licence inc:o"1e 18·10 16·86 18·83 22·12 25-19 

levies from i inl ........ proj9cts 3·05 1·91 208 3·60 1·62 

Olher incon. ·18 ·35 ·97 ·49 ·37 

Total Income ~1·33 1912 21·81 26·21 27·31 

av.... income included above 1495 1359 14·63 ~7-91 22·79 

Payments to invenlora 283 2·69 2·87 353 3·66 

Amottisalion of projec:tl 461 2·76 848 8 75 17·18 

Net surplus before tax 1~-9~ 11 85 8·43 10·39 2·33 

Net surplus an. tax 8·77 8·52 686 5·02 ·98 

610 8·81 12·45 11-56 11·83 

55 85 ·89 
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The histogram below sununarises mu>C's current and overall 

development and licensing activities. 

Fig. 3. Sources l)f lmr9nllana mnd lrduetrl9I praflcta conelder9d Z., NROC 
During 1982-83 Total 11k9-83 

1,208 21,488 
325 6,324 
498 20,717 

Total 2,029 48,529 

·----___ :J 

Protect 1""9tment 191~13 
34 New pro;ects 

Authorised 
expendture: £2·26M 

30 Further authorisations 
on existing pfOiects 

• Authorised 
expenditure: £2· 75M 

273 Current pmjec:ts 

Aulhorltad 
exper.dture: £48·58M 

Patent rlgh• ....... '° u. Corpcntion.--JI 
During 1~ TolaJ 194!H3 

172 7566 ..._ ___ _ 

Protect lm•bnent 1112-13 
49 New projects 

AulhorlNd 
expencllunt:. t '£M1M 

43 Further IUthod8allOns 
on existing projectl 
Aulhoriled • 
expencllure: ·1' £2·31 M 

365 UJrrent projeCtB 
Authorlled 
e-,qaendlture: £20.24M 

UK llclnc:e ............ 
60 Complelld dwtng 

1982-83 
469 Current .. 31 Mint. 1183 

2,084 Complelld 1....., 

Fcnlgn ............... 
10 Compllled during 

1982-83 
117 Current at 31 ~ 1883 
318 Complet9d 1~ 

Llcll.cl lnnntlonl ...... ,..,...,. 
37 New~..,..,. 

1982-83 
318 Current~ 

lnven!lonl 
1.080~ 

iwentlons 1MMl3 
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Al tho~1r,:1 revenue from bioscience inventions has dominated that 

from all other activities, the Corporation from the o~~set has 

delib~rately spread its efforts and investments over the whole range 

of technolobY excluding only nuclear energy and defence. 

It has been primarily responsible for the establisilment of two 

new industries - hovercraft and electronic computers. It financially 

assisted research on, and successfully exploited one of the most 

significant groups of antibiotics discovered since penicillin - the 

cephalosporins. Similarly it assisted development in such widely 

diverse technologies as t.elective herbicides, fuel cellE, the first 

linear motor hovertrain to exceed 100 m.p.h., energy and materials 

c.onservation. 

Whilst it is difficult to quantify the gross amount of new industrial 

production, NRDC has helped to generate in the UK, estimates on the 

basis of domestic royaltias and levies received; shollis that in 1977 

alone, the amount wa~ approximately £100 million, whilst the 

accumulated totel over the previous ten years was about £600 million. 

In Septenber 1981, NRDC was merged with the National Enterprise 

Soard, and is now operating under the title "British Technol ::>gy Group" 

to provide " a major new force for promoting innovatio: and investment 

in British industries". 

The British NRDC has been taken as a model by many countries, 

including India and Japan. The National Research Develop~e~t 

Corporation of India, set up in 1953, resembles the British NRDC in 

every significant respect, except in that it is State controlled 

(Officially a "Government of Irrlia enterprise") and receives 

grants as well as loans from the goverMtent. 
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Under its charter •all R & D institutions operating 

on governn net funds must ref er then· t e<"!i,101 ogi es, processes etc. 

t:o NRDC of India for patent assistance dnd for arrdllql.ng the.ar 

commercical exploitation".In consequence,NRUC receives processes 

and patents for development mainly from public secto:- research 

org en isations such as the Council for scientific & Industrial 

Research (CSIR), ,Indian Councils for Aqrtcultural and t'iedical 

nesearch,Indl.an Institute of Science,Indl.an Institutes of 

'l:eclnology,Defence R & D Organisaticn,bhdbha Atomic Research 

Centre and other r.ubl. ically supported research and e<lucationa1 

institutions. 

'I he t~cmologi es submitted a.re mainly ( 80i) suitable 

for the small~scale sector as they are more emplo}'ment orienterl 

ana lt:!SS cap1t;al. :!.nten:;ive. Technical and econonaic assess111ents 

can usually be made by NRDC stdffwithout recourse to further 

experimental work but if necessary consultants are brought in 

to help with assessment. 

NRDC finances such projects as are identif ie:i as being 

of national importance, meant to fulfil well identified r.at ion al 

goals.'lhey should hold promise of mca.kinq direct impact on the 

naticnal economy in terms of export pranotion ,import substitution, 

exploitation of untapped indigenous resoUices,population control, 

utilisation of industrial wastes,establishment of new industries, 

creation of jd:> opportunities,increase in food production, 

i:nprovement in public health etc •• '.I.he projects sJ10uld generally 

help attain ndt1onal self reliance. 
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NRDC ,where necessazy, finances up to 50% of the expenditure 

reqµired to establi~h pilot plants,to build prototypes,and to 

set up demonstration units to render laboratory knolii holii suitable 

fer comnercial exploitatioo •• In the case of sophisticated 

technologies involving investments of more than Rs.S million, 

MRDC takes part in the equity of the company liihich has been 

specifically formed for commercialisation of these technologies 

far the first time. 

l-.IRDC also offers tecJmologies to interested entreprene .. s 

on turrJcey basis taking up resp')nsibility for forming a 

consortilDll of suitable consul ting engineenng firms,H & I> 

organisations, equipnent suppliers etc. 

To ensu~e that every useful invention generates national 

wealth and benif its the inventor NRDC insists that the invention 

has to be patented and the patent assigned by the inventor to 

the corporation. On tbe successful exploitation of the invention, 

the Corporation retains 30% of the royalties and premiums collected 

and passes the balance of 70% to the inventor after he has repaid 

the original expenditure incurred by NRDC. 

When the development work is not successful, NRDC 

writes off its ohare of the expenditure on the project. The 

equipment bought for the work is sold, and the procP,eda shared 

between NRDC and the collaborating organisa !on in the ratio 

of their financial contributions. 

NRDC processes are made known to entrepreneurs and other 

intere•ted bodies through the medium of advertisments in newspapers 

and technical journals and twice a year brings out a list of 
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·patents and processes available ~ich is distributed free. 

•1nventio1.1 Intelligence• and •Awishkar• its tt«> nonthly journals 

published in English and ttindi respectively hi9hlights prOllising 

developments in Indian RID institutiona. 

NBDC' p f inaocial strwture and pert ormaoce to gate. ·.Tb• .t:orpoiatioa 

has a paid up capital of Rs. 13•7 million and unsecured loans 

totalling Rs. 11 ·7 million,Viich as in the case of NRDCflJK ia 11<>re 

than covered by its liquid resources. It has a total staff of 132. 

HRDC of India so far,has licensed 1000 processes of 

which nunb er, 500 have beeb sucoe ssfully co,;nmercial i••d aad.i•ul'l•a 

fiscal year 1983-84 the industrial units based on NRDC technol.091•• 

have produced goods worth Ra. 1200 million. 

The foilaring table extracted from the Coq><>rations 1982-83 

Annual Report stow that the major sairce of inoome is from 

royalties ( 54' of total Rs. 13 · 5 a1111on last year)~· that :tb• araat 

received and interest payable thereon a.re increasing and that 

NRDC has hat a surplus after payment of interest but before 

tax every year since 1973. 

·~ .. 
Fiq. NRDC. i-tcord o'll9r tbe l•t ten years. Ca.a. IUlU.90) 

crollr-01•UJ 

Cro•• pr••iu• 1.6S 2.04 1.11 l .60 1.s_. 1.11 I .f.3 1.10 l. JJ S.2t 

Ocher ineo•• o.u O.S6 0.66 0.97 1.U •• 24 1.91 I.ti 2.41 : ... 
Cranta r•c•i••d 0.10 0.14 0.19 0.>6 0.60 o.u l.H 

lnteraac pa1t t 

Covernia•Dt 0.16 o.u 0.21 0.34 0.46 O.S7 0.67 0.74 O.tl 1.06 . I 
ur hu 0.03 O. lS 0.57 0.70 o . .st 0.62 o. 75 O.H a.ot 0. SI 11 

" 

• 

-~~--------~~-------------------------~---.... ~-~--------~--------------------~---
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The RQse~rch Development Corporation of Japan (JRDC) was established 

in 1961 as a national corporation subsidised completely by the 

Government. It is 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 JRDC plays a basic role between 

research projects in all technological fields and assumes full 

responsibili '-Y for undertaking the development work". 

Currently (30 September 1983) it has a capital of 22,796 million 

(= US S 100 million} and a staff of 200. 

Its planned turnover for 1983 was 7576 million (=USS 33 million}. 

The organisation of JRDC is shown below : -

I DEVELOPMENT t-
COUNCIL I L . 

_.J 

n ! ____ _ __ _ _ i_ -"Au!11ToR 1 

_ ______..._---_---:-- L - ·----- .-- __ -_ _J_ ----

E
partment of.J lDepartment of [epartment ofi j Department 01 
NERAL PROJECT PROJECT I : PATENT 

MINISTRATIO _____ o:_~~°.P~~~- _c_?~T~o_i. _ j i ____ LICE~SE _ 

' I ,---------
1 

I RESEARCH 

ADMINISTRATION 
I . 

The Development Council consisting of ten members, is of prime 

importance in that it advises the JRDC President on the : 

basic policy of the Corporation 

selection of research projects for development 

evaluation of the success or failure of the development projects. 

JRDC's activities and modus operandi, in brief, are as follows :-

Or·iginality, importance for the national economy and difficulty in 

industrialisation are the essential points in all JRDC's development 

projects. 

-. 
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With this in mind JRDC collects extensive information on resear·ch, 

organises proposals for development and selects suitable firms and 

projects for development after final appraisal by its Development 

Council. As soon as a proposal is authorised JRDC fixes the 

development programme and conditions with the chosen company. JRDC 

bears direct expenses of the entire fund for development. 

During a development project, JRDC monitors its advance and 

facilitates technical assistance by the inventor. 

When a development is completed, JRDC, a.fter hearing the opinion 

of the Development Council, determines whether it was a success or 

failure. I.f a development is judged to be a success, the company 

is authorised to conunercialise the new technology under a renewed 

contract and pays royalty depending on its sales, hal.f or which as 

a rule, is paid to the owner of the technology. The development 

expenses paid by JRDC to the company are to be refunded in interest 

free annual installments within 5 years. In the case of failure, the 

company is freed from the obligation to repay the development expenses. 

In-implementing a developed technology priority is given to the 

company that has been commissioned by JRDC, but if a second or third 

company files application for implementation, JRDC may grant the 

license to the company after considering the market requirements 

and licensing conditions. Royalty paid by the new developer is 

divided between the owner, the commissioned company and JRDC. 
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The activities of JRDC are shown in summarised fC\i"lll in Fig. 'I below. 

Royalty 

COWANY 
CoordiMtion of limnlint 

RorlltY • ·---------------------------------------· 

J 

R fl>eftlo11men1 fund) 

D 

c 
Refund of 

0..-lopmenl fund 

• ROYllty I 

--·~----------~--------~--------J .• oylhy 

~----~-----------------------------~ I COMPANY • I 
D;..ninelion of dluwlaped -"o""OOIOft (licenll) 

Currently JRDC is operatina 229 development projects principally 

inelectrical enaineedna and electronics (38), chemical enaineerina (39), 

medical sciences (32), and enero and resources (25). So far it has 

licensed 186 inventions. 



-30-

The Korea Technology Advancement Corporation {K-TAC} was established 

as a private corporation in September 1974 by the then Korea Institute 

of Science and Technology (KIST} - nov the Korea Advanced Institute 

of Science and Technology (KAIST} - specifically to commercialise 

more effectively its research findings. It is now jointly owned by 

KAIST (7<>1} and the Korea Institute of Machinery and Metals (KIMM} 

K-TAC's majo~ activities include the following : 

a. commercial promotion of domestic R & D results and foreign 

technologies. 

b. sales of know-how and related support activities. 

c. sales of prototype equipment and byproducts resulting 

from KAIST R & D. 

d. R & D project sponsorship. 

e. management consulting and other relevant activities. 

The decision to accept new technologies for commercialisation 

is made in consider-ation of the following factors after a coaaprehl!nsive 

feasibility analysis has been performed : 

a. aid to medium and small scale industry. 

b. probability of resulting import substitution, and/or 

export promotion. 

c. probability of good financial return 

K-TAC's Role in Commercialisation K-TAC accuaulates capital in 

the form of cash and know-ho·• from KAIST. With this know-how fro. 

KAIST and from other domestic and foreign sources, K-TAC conducts 

extensive feasibility studies. 

If a particular study shows promise, K-TAC then draws up a 

~roject plan, and recruits potential clients. K-TAC prefers to s~ll 

know-how through a licensing agreement providing that the clients 
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are capable of applying the technology involved. When potential 

clients insist on a profit guarantee rather than a technology performance 

guarantee, K-TAC provides an equity contribution to demonstrate its 

faith in the technology. If K-TAC finds that a given technology holds 

great prolli.se and has a pressing need for c~rcialisation but sees 

no potential clients, K-TAC may go into business on its own, hoping 

that interested clients will soon appear. In such cases K-TAC organises 

a new business and initiates such commercialisation activities as 

raising funds ant1 constructing a plant. 

K-TAC prefers to transfer operations and ownership of its businesses 

to private entrepreneurs as soon aa these firms have a stable 

foundation. The revenue generclted by theee sales is then reinvested 

in other coanercialisation projects. Thus, K-TAC's capital could 

be referred to as a revolving fund. Its revenues are made up from 

realised equities, dividends received and fees for customer requested 

feasibility studies on R & D c011U1ercialisation. 'nle profits from 

c0111Dercialisation are returned to KAIST. 

K-TAC has established a close relationship with the Korea Long 

Term Credit Bank (KLB) as well as a concurrent cooperadve relationship 

with the Korea Credit Guarantee Fund (KCGF). In addition, K-TAC is 

supported by the Government via such measures as the Technology 

Development PrOllOtion Law. These conditions have all contributed 

areatly to K-TAC's success. 

In addition to the commercialisation of KAIST's know-how, K-TAC 

is also currently enaaaed in technolo&Y transfer by exporting the 

proce•ses and know-how developed at KAIST. 
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Over the years, KAIST has undertaken approximately 2,500 research 

and development projects. On the average. about halC oC the projects 

were sponsored by industry. 

A considerable portion oC these developaents are presently being 

used by Ko1·ean industry. These processes are oCten suitable Cor other 

developing countries due to their appropriate production capacities 

and opti- process design, and can be competitively exported. 

K-TAC Per.formance to date. K-TAC started with I 60,000 in 

capital and began to seek know-how for cOllllercialisation from available 

KAIST technologies. It has sold about 2 •illion U.S. dollars worth 

oC KAIST-generated technology to Korean industries. Solle typical 

items are fluorinated reCrigerants. copper plated steel wire, 

modacrylic fibre for wigs, antibiotics and agricultural chemicals. 

Beginning in 1976, K-TAC also created 7 joint venture companies in 

the fields of ceramics, specialty metals, agrochemicals, antibiotics 

and optical fibre coanunication. Holdings in two of these companies. 

both· in agrochemicals, were later sold to :ita partners aCter the 

companias attained a stable and profitable position. With the capital 

thus generated, K-TAC is in the process of creating Cour new companies. 

Through its successCul operation over the last decade, K-TAC baa 

grown to a corporation with paid-in capital of more than 1.2 million 

U.S. dollars. and has also become a project development company 

affiliated with most research oraanisations under the Ministry of 

Science and Technolo8J'. 

As is COlllllOll in other developina countries, c0111ercialisation 

projects are mainly aimed to decrease Korea's dependence on imports. 

These import substitution projects, since they have an exiatina 
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domestic market. are lllOre likely to be successful than those involving 

entirely new products. IC-TAC's activities in the c01Ding years will, 

therefore. be concentrated priaarily on t-he development o:f as ~ 

import substitution projects as possible. In order to achieve this 

ob:iective. K-TAC will endeavour to unite technology-based industries 

from abroad with businesses and entrepreneurs in Korea by offering 

a wide range of services including technical and managerial assistan~e 

the sale, licensing or purchase of daaestic and/or :foreign technology. 

and the establishaent o:f new enterprises based on appropriate technology. 
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Indonesian !gency for the Assessaent and Application of' Technolop (BPPT) 

was set up in August 1982 by Presidential Decree; as a non departllental 

government agency, directly under, and responsible to, the President 

of the Republic. 

Its basic responsibilities are : 

to formulate general policies •••••• regarding progr~s for 

the assessment and application of technology requisite f'or 

national development. 

to provide overall, and integrated coordination of the 

execution of such progr~s. 

to provide services to both governaent and private organisations 

in the assessment and application of' technology for national 

development. 

to conduct activities in technology assessment and application 

which support ,government policy on the application of technolo&Y 

for development. 

Amongst the seven functions def'ined is one "to develop and foster 

basic and applied sciences relevant to the application of technoloay 

and to coordinate proarai.aes for their successful application in 

technoloay and industry". 

2. Consultina enaineers. 

The very small s:roportion or IRSI research results which are 

succesd'ully comuercialised is due nGt only to poor contacts between 

IRSis and industry as already .. ntioned, but also to the lack of 

desian and enaineerina support. 

Consultant enaineerina oraaniadtiona, unlike 1as1a are market 

oriented and keep a close watch on what is needed by way ~f product 

• 
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and technolo&Y in their areas of spec.ialisation and can assist IRSis 

to commercialise their research f indinas by : 

R & D project identification. 

conductina 11&rket surveys for new products and processes: 

such surveys can attract potential users, and bring them in 

touch with the IRSI. 

undertakina techno-economic appraisal and value analysis of 

R Ir D proar~a to evaluate well in advance the coanercial 

potential of a research project undertakin& feasibility 

studies coverina technical. engineering, economic and 

ccmmercial upecta of a research product so that the potential 

user is abl~ to aake a decision baaed on all aspects of the 

project rather than on the basis of IRSI technical information 

-~e. 

enaineerina COllPlete plants round the technologies developed 

by IRSia ·and"providing auarantees. 

~ali•ing tNtir pi•ital role, •ome countries in the reaion have 

already ••t up conaultina and deaian engineering oraanisations both 

in the public and the private aectora. India tor instance has 

punued a deliverate policy ot pra.otina the establishllent of local 

conaultant •natneerina til'99 : currently there are well over 70 

otterina a eo11plete rana• ct enaineerina ••rvices in moat aecto1 • 

Oove~ta ot other Asian countrie• would be well adviaed to 

encour .. e the develop11ent ot local canaulting ,naineerina oraaniaationa. 

3. Venture capitel COllP!fti••· 

Such COllP&niea are ce>lmOr• in the Western World, but until recently 

were rarely seen in developina countries. 
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As their name implies, their function is to inject capital into -

usually small - firms aiming to develop new technologies, which are 

considered too risky for conventional funding. Because of the risk 

involved, such companies are usually backed by government, through 

the medium of banks and finance corporations. 

Typical of these is the Korea Development Investment Corporation 

(KDIC) incorporated in December 1982 as a limited liability venture 

capital company by the seven Seoul based short-term finance companies. 

Its function is "to foster and strengthen the technology intensive 

small and medium industries through equity investment and/or equity 

type investment in Korea". 

Currently it has a paid up capital of W 6750 million (=US S8.4million) 

and has invested W 2200 million (= US S 2.8million) in ten of the 232 

conptmies/entrepreneurs who so far have solicited support. 

Whilst venture capital companies are not set up specifically to 

commercialise IRS! r~search findings, they can act as "marriage 

brokers" between IRSis and potential users. 
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E. IRSI A.t::CSISTANCE TO SMALL AND MEDIUM SIZED FIIUf> 

In developing countries, the sectors where IRSis can contribute 

in a significant manner are not those based upon licenced imports, 

but rather those in the small and medium sized industry sectors. 

In responding to the needs of such sectors the problems faced by an 

IRSI are both challenging and daunting. By their nature they cannot 

be based upon know-how generated in industrialised countries which 

in general is characterised by energy intensive and manpower shy 

techniques. In developing countries, commercial sources of energy 

tend to be scarce and there is usually a plentiful supply of 

inexpensive manpower which can be trained. 

The assistance that IRSis can give small and medium sized firms, 

should th"!refore be aimed, not so much towards encouraging them to 

compete ·1ith the· developed countries, but rather to evolve products 

and manufacturing pr~esses appropriate to locel needs bearing in 

mind the inherent limitations ouUined above. 

~e assistan~e an IRSI can provide to th is end covers a wide range 

of services -

market surveys 

cashflow projections 

feasibility studies 

raw material surveys 

estimate of capital outlay and rwming costs for buying and 

operatina a particular plant. 

identification of appropriate enaineering ccnsultancy services. 

help in recruitina and training staff. 

In addition to these, most IRSis can, and do, provide such routine 

services as :-
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chemical/~icrobiological analyses 

calibration and standardisation 

instrumentation and instrument ca.~~lyses. 

QC testing 

patenting 

How these services can be set up and used has been described in 

a recent UN publication~ 

To maximise the assistance an IRSI can provide to small and me~it~' 

sized firms, the institute must be able to determine what are their 

most urgent needs. 

To this end, feedback information from two of the IRSis most 

important routine technical sPrvices, i.e. the Technical Information 

Service and the Extension Service is invaluable. 

Technical Information Service. The Technical Information Department 

is one of the most important in any IRSI. It must be able to collect 

information from various sources - not least from its own library -

and also store, retrieve, interpret and disseminate it. In the 

provision of th~se services, the department will require copying 

machines, microfilm readers, etc. and be able to arrange for the 

speedy translation of papers published in foreign la~guages. 

The more sophisticated ones will be able to abstract relevant 

papers and record all available sources of information on specific 

subjects and in association with the Institute's technologists, 

issue at regular intervals, summa~ies of information of use to 

specific industries. 

A very important function of this department is to provide an 

industry enquiry service to answer questions raised by industrial 

companiea, government departments, financial institutions and the 

business community. 



-39-

Tilis service is normally provided by a special unit working in close 

collaboration with the IRSI's industrial liason unit. If properly 

operated it provides to the institutes management an invaluable source 

of feedback information as to the needs of ind.igenous industry. 

Extension services. One of the weaknesses of IRSis in many developing 

countries is the lack of effective industrial liason and technical 

extension services. Such services have proved to be very effecti~e 

in agriculture where most problems facing farmers are known, and 

although this is not the case in manufacturing industry, it has been 

found that an IRSI "industrial l~ason officer" (ILO) with responsibility 

for frequent visits to irtdustrial firms, can, if versatile and 

technically qualified (usually a chemist or an engineer) and backed 

by his IRS!, perform a number of valuable functions. 

In general an ILO's duties should include 

to visit local manufacturing and processing firms to acquaint 

.~hem with the facilities available.at the !RSI and the relevant 

work being carried out at other local and foreign research 

organisations. 

to ascertain and diacuss the technical problems with which 

the company being visited is faced. 

In the majority of cases the ILO shrnild be able to give an 

' answer to the latter immediately. If he cannot he must ask the IRSis 

Technical Information Department to supply one from its records or 

by discu6sion with the appropriate staff mem~er. For advice of this 

nature, no charge should be made. 

If howevPr, experimental work has to be carried out to provj.de 

an answer, then an estimate of th~ cost must be made, and if this 

l is accepted; the report prepared on completion of the work should 
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be sent to the client by the ILO so that he can maintain personal 

contact. The ILO should also ensure, that the inriustrial client 

is satisfied with the service provided by the !RSI and has oeen able 

satisfactorily to use the information provided. 

Whilst such public relations devices as promotional literature, open 

days, confere~ces, etc. are valuable, experience has shown that the 

part played by an IRSI's information and extension services, and by 

personal contacts in the commercialisation process cannot be over 

emphasised. 

Demonstration units. In the event that the !RSI is unable to interest 

any company in the industrialisation of one of its products or 

processes dld'ing laboratory development, a technique used by SOllle 

!RSI is to erect and operate a pilot plant itself and use it as a 

demonstration unit. This is an expensive operation but does have 

certain attractions. Firs~ly the operation of a small scale plant 

as a demonstration unit, besides being useful as a means "selling" 

the idea, provides a sufficient amount of the product to be able 

to undertake limh;ed customHr-acceptabili ty and toxicological tests 

and market ~urveys, and to accumulate useful processing and 

engineering data. In other works, the demonstration unit enables 

the institute to provide the "package deal" preferred by most 

entrepreneurs in developing countries. 

Secondly it is of particular value to small ~.nd aedium sized 

fit'lllS; who have neither the skills nor faciU tit-s to do the 

development work the11selves, anJ who not infrequently purchaae the 

IRSI's pilot plant to manufacture the relatively small an.ount or 

product their business requir~s. 

This technique has been used by several countries in the reaion. 

The following shows how the method has been used with auccega on 

the nations! scale in Pakista.~. 



... 
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PCSIR pilot plant operations. In the mid 1950s there were few 

manuf~tu!'ing companies in Pakistan sufficiantly large ~nd sophisticated 

to be able to carry out their mm research or implement the t·esearch 

findings of others. To meet this situation, the constituent research 

institutes of PCSIR embarked upon a number of pilot plant sbudies 

or processes developed in the laboratory for the manufacture of 

products for which t~ere was a known need. These were of two types: 

first, thostdesignen and fabricated for a specific pro.:ess or purpose 

(silica gel, ter,ene hydrate, terpiniol, "Petkolin" pei:<ticide and 

guanidine nitrate): and second, studies using standard unit operations 

equipment (waterprc.ofing compositions, sulphur dyes, nicotine sulphate, 

opium alkaloids, polystyrene foam, high-protein foods, etc). Many 

of these processes were subsequently leased out. In the late 1960s, 

with the growing.strength of Pakistan industry and PCSIR itself, 

the latter was able to take a more positive attitude towards the 

commP.rcialisntior. of its research findings, resulting in the 

successful methodology currently in use 

When laborc,tory-scale work k.as been completed, a preliminary 

rP.port is prepared and circulated widely through PCSIR's own Bulletin, 

an~ Chambers of Commerce and Industry,in an effort to find som~one 

willing to fina.,ce pilot plant development or take the pr~cess direct 

to the utilisat10~ stag~. If this fails, and the process is still 

considered commercially feas~.ble, it is scaled up in the Pilot Plant 

Desian and Development Division in the Karachi or Lahore laboratory. 

On completion of th~s work, the p~ocess is advertised ir. the technical 

and lay press, and a9plicetions are screened by a review committee 

which awards the process to the most suitable applicant. Sometimes 

details of the process and product and the pii~t plant itself are 

given or sold at cost to the euccessful applicant, or alternatively 

a non-exclusive, royalty-free transfer is arranged. 
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This strategy has been followed during recent years in the case 

of 55 processes involving a total investment of 25 million rupees. 

It is almost impossible to assess the impact of the work of a 

government aided !RSI on the national economy, because an assessment 

in quantitative terms is extremely difficult to make as well as 

there being many hidden benefits. 

One such attempt was made however in 1974 when it was estimated 8 

that the annual combined turnover of 134 Pakistan manufacturing 

operations based on PCSIR technology during the period 1953 to 1973 

was Rs 33 million resulting from an estimated research expenditure 

of Rs 101 million. Insufficient data were p~ovided to enable a 

check on these figures to be niade nor was any assessment of 

profitability given. 
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F. NATIONAL TECHNOLOGY POLICIES REGARDING COMMERCIALISATION INCLUDING 

INCENTIVES AND PROMOTION LAWS. 

It would seem that few developing countries in the ESCAP region 

have policies specifically designed to encourage commercialisation 

of research results, or offer incentives to that end. 

As will be seen from the following assessment of the situation in 

three countries in the region, there are definite moves ln that 

direction. 

India 

The Government of India's "Technology Policy Statement" (Dept. 

of Science and Technology, New Delhi January 1983) contains the 

following statement under the heading "Fiscal Incentives". 

"Sui table financial mechanism will be established to facilitate 

investment on pilot plants, process demonstration units and prototype 

development in order to enable rapid cOIRlllercial exploitation of 

technoloa)'es developed in laboratories. Linkages between scientific 

and technical institutions and development banks will be strengthened. 

Fiscal incentives will be provided in particular to: promote inventions: 

increase the use of indi1enously developed technology and enhance in

house R Ir D in industry". 

Aa already mentioned, NRDC ot India has been actively involved in 

co.1ercialisation for over 30 years. 

Republic of Korea (ROK) 

Althouah ROK does not have an inteiJ"ated official policy on the 

c01N11ercialisation of research results, it has two organisations 

backed by the governm~nt - K-TAC and KDIC (described earlier in 

this report) - set up for the purpose. 
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Pakistan 

Although Pakistan, like ROK has as yet no official policy on 

commercialisation, (its draft National Science Policy is currently 

under review), through the medium of the Pakistan Council of 

Scientific and Industrial Research (PCSIR) it has for many years 

placed great emphasis on the need for its research findings to be 

utilised. 

9 
The following e~tract from a PCSIR publication, indicates how 

this is effected. 

"When laboratory work was completed, a preliminary report was 

prepared and circulated widely through Chambers of Commerce and Industry. 

by means of bulletins in order to find parties willing to finance 

pilot plant development or take the process directed to the utilisation 

stage. In case ttiis did not succeed and the process was considered 

commercially viable, it was scaled up using ils (PCSIR) own resources 

and the process thereafter released to industry". Since 1974, the 

Federal government has released substantial funds for major pilot 

plant studies. 
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G. MECHANISM FOR REGIONAL COOPERATION TO ACCELERATE COMMERCIALIS~TION 

Multi national cooperative research; particularly of a type to help 

industry is extremely difficult to organise. One of the main reasons 

for this difficulty is that a11nufacturing industry in mixed economy 

countries - as are IK>St in the ESCAP region - is by definition. 

COlllpetative. This Ileana that. with rare exceptions. cooperation 

can only be effected when the research to be developed has national 

or regional. rather than commercial value. 

:in its literal sense "c~rciali&ation" usually means 

the development of a product which can be manufactured and so1a ac a prof it. 

In the context of the present Workshop it is suggested that the 

definition should be broadened to cover the development of produC"ts 

or processes which. if used or implemented. would benefit th~ 

national economy. 

1. Existing regional organisations. 

On this basis. it is helpful to examine the operation of such 

oraanisations as already exist in the region : whose aim is to 

oraaniae cooperative research in a particular field in several 

countries, in such a manner that the end result is of benefit to all 

the countries involved and suaaest how they could possibly be improved. 

The aoat i11p<>rtant of these are : 

(a) Association of Science Cooperation in Asia (ASCA) 

(b) ASEAN'a eo.tittee on Science and Technolo&Y (COST) 

(c) Reaional Centre for Technoloay Transfer'• Technological 

Network Proar81111lea. 
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(a) ASCA is an interg·:>vernmental body with twelve supporting nations: 

Bangladesh, Burma, India, Indonesia, Japan, S.Korea, Malaysia, 

Pakistan, Philippines, Sri Lanka and Thailand. 

ASCA has .10 permanent secretariat and holds meetings in alternate 

years in one or other of the member countries. Its deliberations 

appear to be general rather than specific, and it is generally 

considered to be too ls:u-ge and too political, effectively to stimulate 

joint research. 

(b) ASEAN/COST COST is one of nine specialist commi. ttees and is support·!d 

by five countries in the region : Indonesia, Malaysia, Philippines, 

Singapore and Thailand : unlike ASCA it has a permanent and effective 

secretariat. 

Although in the past it has been slow in developing joint research 

projects of ultimate application value, it is currently pro.::essing 

four joint foocjlnutrition research project - supported by Australian 

government funds - as well as a major non-conventional energy 

cooperative research project involving laboratories in all five 

ASEAN countries. 

(c) ESCAP/RCTT : Technological Netiwork Programmes. RCTT "is engaged in 

establishing technological network programmes in technologies identified 

as important and relevant to the countries of the region". 

Amongst the programmes being implemented are : -

Electronics 

Food processing 

Leather processing 

Low cost building materials 

Medicinal and aromatic plants 

Rice husk cement 

- Sponge iron 

Design engineerina capabilities 

Machine tools and metal industries 

Building capabilities 

Industries based on local resources. 
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These network activities involve "the identification and bringing 

together of R & D and other institutions involved in the specific 

ac~ivity under the auspices of RCTT to foraulate a plan of action which 

includes assignment of responsibilities amongst the participating 

institutions". The progress of these programmes is reviewed at joint 

meetings, so that everybody will know what has been done, be able to 

assess progress and offer suggestions for further work. At the 

conclusion of the activities identified, it should be possible for 

all institutions and countries to share this experience and utilise 

the results of the R & D for establishing the industry in their own 

countries. 

The first network programme to be completed has resulted in the 

development of a rice husk cement industry in several ESCAP member 

countries. 

In addition to the multinational cooperative projects stimulated 

by the above intergoyernmental bodies, there are also a number of 

bilateral cooperative projects in the region. Typical of these are 

those operated ~ointly by KAIST and TISTR, Bangkok, and LIPI,Jakarta 

respectiv~ly concerned with the development of high nutrition, low 

cost foods using Thai indigenous resources in the first case and 

the extraction of nickel from low grade Indonesian laterites in the 

second. 

2. Successful organioations outside the region 

As the efforts of ASCA, COST and RCTT have so far met with only 

partial success, UNIDO/ESCAP may wish to examine two techniques used 

successfully in the Western World to assess their applicability, or 

otherwise, to the ESCAP region. 

• 
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The first of these, developed by the £ive Scandanavian countries 

is operated by the Scandanavian Council for Applied Research (NORDFORSK) 

founded in 1947 " to promote and organise cooperation in the field of 

scientific and technical research and the utilisation of research 

results between the :five Scandanavian countries". 

The members are the Chairman and Directors o:f the Scientific and 

Industrial Research Councils and Academies of Engineering Sciences 

in the five countries and the small permanent secretariat is based 

:for four year periods in rot;;ition amongst the five Scandanavian 

capitals. 

NORDFORSK, which has no laboratories of its own, draws up a 

research programme annually which is carried out by appropriate 

laboratories in the individual countries using local facilities and 

finance. The results obtained are shared and wasteful duplicati~n 

of effort is avoided. The decision as to whether, and how, the research 

results thus obtained should be utilised is left to the member 

governments. 

·Amongst the projects initiated by NORDFORSK in recent years are 

the following : air and water pollution; fibre re-inforced composite 

materials; creativity problems and foundry research. 

The second technique which might be worth examining is that 

developed and applied successfully by the Organisation for European 

Economic Cooperation (OEEC) and its Paris baaed successor, the 

Organisation for Economic Cooperation and Development (OECD), over 

the period 1954 - 67. 
11,12 

This has been described in detail in two UN publications but can 

be summarised as follows : 

Under the aeais of OECD's Conunittee for Scientific Research (CSR) 

cooperative rea~~rch aroups were set up conaistina of national expert• 

in the field of interest. 

10 



-49-

The exp~rts were nominated by the CSR delegates of the countries 

interested in the project, and at the first meeting of the group of 

experts they elected their own chairman, and after examining the state 

of research on the topic :n each country represented at the meeting, 

a coperative programme of a~~lied research was drawn up by the experts. 

Each offered to do p~t of the work for which his country or laboratory 

was particularly suited. The national experts attending these meetings, 

represented their governments and !<new in advance to what extent they 

could commit their respective laboratories. ThiF was important as 

the cost of the research undertaken in such prngrammes was borne by 

the participating countries or laboratories. OECD's contribution was 

only to act as catalyst, and provide the venue for meetings - usually 

at its Paris headquarters - and the secretariat,including interpreters. 

The agreed programme was carried out in the individual laboratories 

and at regular, usually six monthly, intervals, further meetings were 

held to review progress and modify the program~e if found necessary. 

It is always difficult to measure the benefit obtained from research 

in a company or country: this is equally true in the case of international 

cooperative research. 

However in the case of OEEC/OECD's 23 year programme it is possible 

not only to identify a number of significant successes (c.f. low-shaft 

blast furnace, biological fouling of ships hulls, metal fatigue, water 

and atmospheric pollution, aircraft and industrial noise and road 

research) but also to assess the accrued benefits in a more general 

way. 

It has been estimat..ed that the involvement of 1200 - 1500 scientists 

and technologists in 500 laboratories on 50 - 60 OECD/CSR cooperative 

projects during the period 1965-7 was equivalent to the establishment 

of a very large, f~terdisciplinary research institute with an annual 

budget of over US '10 million. 
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What is perhaps more important is that all this was done without having 

to erect expensive buildings or purchase costly equipment and without 

disruption of the scientific community. 

It would seem that insofar as the initiation and coordination of 

international cooperative research projects aimed at benefitting the 

national economies is concerned, RCTT and ASEAN/COST unwittingly are 

starting to function like OECD/CSR. They di~·rer however in the way 

the cooperative projects are financed. It would therefore, obviously 

be to their advantage, to examine in detail the development and 

operation of the idea by OECD to learn from its experience in handling 

hundreds of cooperative research projects - and utiliEing the results 

therefrom - over a period of 23 years, what techl'liques lead to its 

undoubted success and what mistakes were made and hence should 

be avoided. 



-51-

H. ROLE OF UNIDO and ESCAP 

Of the many recommendations made at the November 1975 Korea/Japan 

Workshop on the Commercidlisation of Industrial Research Results. 

perhaps those most worth re-iterating are that UNIDO should -

- encourage regular contacts between IRSis in the region. 

arrange at regular intervals Workshops similar to those held 

in Korea/Japan in 1975 and due to be held in Bangkok in October 1984. 

- help member governments establish regional cooperative research 

programmes. 

- prepare, in collaboration with other relevant international 

organisations, a guide based on experiences in the commercialisation 

of research results. 

assist developing countries in the region in setting up information 

syhtems, training programmes, R & D policies, mechanisms for 

financing the commercialisation of research results, and linkages 

between IRSI in developing and advanced countries. 

In addition to the above,UNIDO/ESCAP could play an import role in 

helping IRSia coaunercialiae their research findings by persuading 

ESCAP member governments to -

- actively promote collaboration between IRSia and industry. 

- place development contracts with national IRSis. 

provide fiscal incentives and direct arants, particularly to 

indigenous firms, to commercialise the most promising IRSI research 

findings. 

encourage the development of local consulting engineering organisations, 

encourage indigenous IRSis to undertake 88 much work 8S possible - for 

government and industry-for payment under contract. 
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establish an "industrial seed corn fund" to support the infra 

structure required for industrially financed applied research. 

This fund should provide a sum equivalent to say 25~ of the 

money earned by an IRS! through contracts and consultancies 

with investigations for the public and private sectors. 

It is further suggested that ESCAP should examine the possibility 

of improving the effectiveness of existing cooperative research 

organisations in the region by applying some of the techniques 

successfully developed by OECD/CSR and by NORDFORSK. 

• 
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APPENDICES. 

Selected case histories of successfUl commercialisation 

of IRSI research results .. 

1. INDIA. (NRDC). 

2..J apan. ( .JDRC). 

.benzyl Chloride. 

High purity iron oxide by chlorine pr.:icess. 

J Pakistan. (PCS IR). "Ju to id". 

4Unitej Kingdom.(NRIJC). Ct:!phalosporiri~ 
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Case history No. 1 - NRDC of India. 

BENZ YL CHLORIDE. 

Benzyl chloride is an .important interruedic:tte for a 

variety of chemicals,such as phenyl acetic acid,phenylacetamide, 

phenobarbi tol,benzyl cyanide ,pathidi ne, amphetarrine,benzyl alcohol, 

benzoic acid and benzoate.'lhese chemicals fllld extensive 

application in pharmaceuticals,perfumary,textile chem:tcals, 

dyes and intermediates. 

Benzyl chloride is usually obtained by chlorination of 

toluene in the presence of actinic liqht,the reaction being 

carried out to the extent of 30- 6(16 only. 1he unreacted toluene 

and benzyl chloride are then isolated by distillation of the 

crude mixture which leads to decomp:>sition and/or polymerisation 

thus affecting the yield of product. 

~·he prooe ss developed at the Regional Research Laboratory 

(RRL) Hyderabad overcomes this problem by introciucinq an 

imrganic or orgdllic base in the reaction mixture during,ar 

after,the removal of dis&ol ved h}drogen chloride.As a result, 

a lfi,eld of up to 90• of the tmoretical value is obtained and 

a puzer product. 

RRL has carried out work on a pilot plant scale of 

200kg./day.~·he main raw materials required are toluene and 

chlorine. Based on this process, two plants are already in 

operation in India havinq ~production capacity of 15 M'l a year • 
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Case history No. 2. 

RESEARCH DEVELOPMENT CORPORATION OF JAPAN 

High Purity :ron Oxide by Chlorine Process (Success) 

Source: Tokyo Institute of Technology 
Development cost: 77,100,000 
Development period: 3 years and 3 months 

Aim of the project: 

The project aims at the production of high purity fine iron 
oxide by combined process of chlorination and oxidization. 

This fine iron oxide provides the material for a high 

quality ferrite. 

Process of Development: 

Scrap iron ia chlorined at 450-soo•c to obtain gaseous 
crude ferric c~lorid~ from which impurities are eliminated 
by the difference of boiling point of impurities. The 
refined ferric chloride obtained by the refining process is 
oxidized b~ hot air to produce the high purity fine iron 

oxide. 
Although we obtained satisfactory results at the chlori
nation and refining processes, yjeld of iron oxide at the 

final process was not ao good as expected and considerable 

impurities from the equipment were mixed. 
Development was focused on correcting the defect of incomplete 
reaction on the oxidizing proceaa1 the development was 

turned back to a basic study on the oxidizinq process itself. 
As a result, it was ascerta~ned that the reaction in dry 
state makes the reaction temperature high and mixture of 
impurities from material of the equipment increases. 

The bottleneck of the development wa• cancelled by addition 

of moisture to the air at the oxidization. 
Thus the hoped-for targets in purity and particle size of 

the iron oxide were attained. 

• 

• 



• 
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Case history No.J. 

Dnelop!!!!t of "JUTOID" •ttina for root •te.r-proo!l• bl the PMl•~ 

counou tw lol•ttflo ...s 1.-.a-1al ••....oh . 

'lbe probl• of produotaa 'Nbberold' tJl)e of Mtel"lal for .. ter

prootina ot roots ... Nternd to PCSIR b7 the 1Uni•tl7 of Detuoe. 

Work • the 1Monta17 eoale .. reatrloted to nol•lna • bitm.Uo 

OOllPOtlltl• ln tlblola Jute t.Wto oould be l•reanaW to atve the 

dMtred produot. on .... i.u. of thta ....... pilot pleat witla. 

cepMi v to p~9't IOOO tt2 /8 bra - dHianH and f9bricaUd at 

a ooat of la. 1&,000. 

AINMlt 30 batoha wre taken out over a period of 10 weka and 

4•plte all vartaUCIU tn th• coatlna, tamid temperature Mii OG11PMltlon 

of the 110lten _. uaed tw lllpreanatlon, not a •ln&l• .. uatacto17 

•llllPl• - obtained. 

luooeaa wa tlnail1 eohievecl when a ver, unuaual Hthod - that 

of clireot 9P"l71n& ot •ter on the "Jutold" aheet u 1 t o- out of 

the ........ ad _. pve a mob Mtter procluot, ttam that obtalnecl 

on taae l....,..."'7 Male. IYM-11' tad• prooeaa wa oa•1roiali.., 

and lnoldMtalq pve tile l ...... t flnmoial Ntum to l'OllU over 

the , .... la tlle f_.. ot l'OJalt1•· 
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Case history No.4. United Kingdon (NHOC). 

Cepnalosporin 
The ccphalosporin story staneJ in Sardinia soun after the so:onJ ~urlJ war wh-.:n 1hcn: was 
a worldwide search for antibiotic prndu'-ing organisms followi'lg the )limulu:. prunJ1..-d by 
the isolation and use of penicillin. The Wc Professor Broau of the University uf <.:agliari 
found, in a local sewage outfall, an organism that in simple experiments ~asplayeJ anti
bacterial properties. The organism, a ccphalosporin fungus, reach1..-d 1hc late 1 ua J Murc:y al 
the Sir William Dunn School of Pathology, Oxford University, in 1948 \'ia Dr Blythe 
Brooke, an ex-British Medical Oftkc:r of Health in Sardinia. 

The production of the anlibiouc material by fermentation, its 1wla1iun, anJ chi:nu~al 
stru1.."tural work on purified na•tc:rial, were unJertaltcn by Professor F P AbrahJm anJ hi) 
colleagues at the Sir William Dunn School in association with a team at the AkJu.:al 
Research Council's (MRC) Antibioti~ Rc5carch Station at Ocvedon, kJ by M1 B K Kelly. 
The MRC, in addition to funding all the work at Clcvedon, also finan~1ally suppom:J the 
work at Oxford as JiJ NRDC lat~r on in the project. 

The organism proved to be remarkably versatile, producing not one but al lca'.>I :.c:\"cn 
diJferent antibiotics. The most interesting was a substance callcJ cepti..IU)porin C -
observed first in 1953. It was non-toxic, had a substantially wider anti-bacterial ~pcctrum 
than the penicillins available at that time and indeed appcareJ to hl&ve a close . h-.:mical 
)imilarity to them. It was also active against pcnicillin-r~rant organisms wh1.-h wi:ri: an 
increasing danger in hospitals and it did ROl produce allergic 1idc-rcactiom whiLh arc 
observed on occasions in patients undergoing treatment with penicillin. 

The Brotzu organism produced such minute amounts of cephalosporin C that it was 
impossible to pr'lducc adequate quantities to enable the research work to Lonunuc at a 
reasonable speed. Consequently in 1956 NRDC sought the help of the British 
pharmaceutical industry who could bring to ?vu all the variety of skills anJ fa~iliti() whi'h 
had bec:ri developed for die production of the well established antibioti1..s sul:h ii) pcni,illin 
and streptomycin. At that time only Glaxo Laboratories was willing to help. hen i.o, 

because of the problems posed by the handling both of the organi)m anJ the: ..:i:phal~porin 
C enJ product, the production of the larger, albeit still very modest ( 100 gramme) quantities 
then required, proved to be a formaJable task even for the combined resourci:) of the MRC 
Station and the industrial company. 

NRDC generally co-orJinated the collaboration it had now cstabhsheJ bctwi:i:n the OxforJ 
University, MRC and Glaxo workers and by 1958 adequate quantities of material were 
forthcoming. Soon afterwards, Professor Abraham and the late Dr Newton elu~iJated the 
total chemical structure of ccphl&losporin C. Profcuor Dorothy Hodgkin anJ her 'allcagucs, 
al~ working at Oxford University, .:onfirmcd it u~ing sophisticatcJ X-ray crv~tallographic 
tc,hniqucs. All this work ju5tifieJ the earlier assumption that cephalosporin C was 
chemically )iJnilar to but nevertheless very sagnificandy differena from the p:nidllins. 

The level of anti-bacterial activity of ccphalosporin C itself was "i:r~· : •• w. fhu~, in spite of 
the important biological properties referred to OAbovc, had it provcJ 1mposs1hk tu increase 
its a~li\'ity by chcmi~.al mooilh •• uon, n was prt1hablc that cephaloapori.11 · Cit&elf 
would have had only r.est!'icted use in medicine eg. aga!nst the 
langerous penicillin resista~ . 

• 
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Cephalosporin "''"'"'~J 
stapbyiococcus organWlls. MuJcst progress haJ been maJc: in this Ji1""\:tio11 '-"'·en bl:forc: t~ 
full cbcmical structure was known. Howcv:r, of fundamental importiln1.'"C tu the: potential 
future UK of lbc cq>bllosporins .. lbc dnmatic dcmoastration by Profcswc Abraham 
and Dr Newton r.hat ccpbalosporin C could be degraded to a so-ailed 'nudcus • 7-ACA 
( 7 amino-ccphalosponnic acid) and r.hat a nricty of different siJc:;;-hilins 1.·uulJ then ~ 
attacbcJ to this nucleus produ1.ing many new 1.~balospori& • ith !>Uh!>tant1all~· '-'1lhanccJ 
cativity anJ even with improved anti-hactcrial spectra comparc:J wnh 1..-c:ph.1lu!>purin C 
itscif. Tbcsc findings 1.-onfinncd that there was considerable mcJinl and cununcr"ut 
potential in what could now be idcntific:J as a new and probabl)" larg.: group of ilnuhiut•'-~-

NRDC pn>tcctcJ all these results, to the: extent that they were im·c:nt1vc:, b~ lilmg patents 
on a worldwide basis and much (Olhcr than relevant) information w~ rctaincJ as blo•·bow. 
Ncvcnhcless, because much of tbc work bad been anJ was still being unJc11;al;.c:n in a 
university academic environment and over a long pcrioJ of time, it w;as inc,·i1ilblc: that the 
majority of it would come into the pubfa: domain relatively quiddy 1l:rough pubhcation in 
scicnti6c papen, albeit DOI until patent protcetioo had been filed. Re~~ing this anJ the 
very substmtial dcvclopmmt problems still requiring solution before scnous ancmpts 
could be made to identify and develop commercially useful end proJuru anJ rc:latcJ 
manufk-iuring proc~, NRDC from l9S9 onwards was conccrm:J with ,1c, doping a 
worldwide licensing 1uaregy to maximile the UK public benefit as well as that of the 
Corporation. 

Over a~ of time it was dcCidcd to grant a number of optiom of limited Juration for 
generally non~xcluSive licences. Five were granted in the USA, two :n Eu1i>pe1 one in Japan 
and one other in tbc UK in aJJition to the licence arantcd to Gla~o. Few "f lhcsc Companie!>, 
apan from G1axo, maJc sipificant progress that was commercially r.:lcvam at 1ha1 time. 
Eli Lilly (USA) made \'Cry imponant breakthroughs early on m rcsll'=.:t of both proce55 
technology and end producu, and later on the Japanese company, Fu1iiilw .11 ;1bo 
developed useful end products. In the event, Eli Lilly, Smith Kline: ;anJ Fri:n~h (USA) anJ 
Fuji5awa became licensees in addition to Glaxo, but it was 1964 before the lim mcJinlly 
u5eful ccpbaknporin antibiotics were marketed. T~ were inja:tahks anJ i1 was even 
later, 1969, before produc:t1 capable of being taken orally were laun~hcJ. 

Subscqucndy a number of Olhcr companies have become liccmccs uf NRl>C All of them 
have now made their own conuibutions to improving the manuflk:turmg lc\:hnology anJ or 
in dcvclopinc new medically useful ccpbalosporiDI. About a Jozcn Jillcrcn1 ~cphalosporins 
arc now in use or under diaicaJ trial. As 1 sroup they perform a ma1ur rule in the treatment 
of bacterial infections in humans, being not only very effective but al:w c:imcmcly )<lfc drup. 

Annual world sales of cepbalosporins now exceed those of the semi-syntheti~ pcni,illins anJ 
amount to more than £6oo million. Cumulative sales based on UK m;anuflk:turc by Glaxo 
exceed [,17s million, a large proportion of which (9S" .. ) has been for export. NRl>C i1~lf 
has already earned more than £so million in royalties. The invcntor:i. have lxnditcd 
'ut'tstantiall~ frnm the< :O..pur;a1wn's rovah~· income 1hwui:h revenue •harilli 
arrangements betve~ HJlDC and the ~ford Univeraity inventors an4 

·through avarda made by the 
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MRC lo ab 'h>rkco. The O:durJ inv~nton ban: ""'l up U\bt funJ~ thll•u.,:h wl.1. h .1 

subs1an1ial prope><tion of lhcir income is made available for 1he support of mc,1 i.:;al :inJ 
biological rcscarcb. 

In addition, a! a quid pro quo for giving overseas liccnsccs access a1 m '"-arly sta; . ..: 10 cxi~ting 
NRDC invcn1ions and knowhow and undertaking a commitment 10 induJc aho any fu1urc 
pa1ems and knowhow that it might acquire, NRDC was able 10 nc:gotiatc a1.xc~ ... for NRDC's 
Bri1ish liccnsccs to overseas licensees• dc\"clopmcnt pa1cnts and knowhow, on .1 c.:r~~
liccnsing basis on advan1agcous 1crms. 

NRDC ~obtained in 1he High Coun substantial c~1cnsions of term for hlilh , ,f ib ~i~ 
UK patents-six years for 1hc original ccphalosporin C patent anJ four years t •r that 
concerned with the nucleus. In oblaining tbcsc cxtenSions the Court set new g 1iJelino by 
which C1"tcnsions of term may be granted based on lhc com.--cpt of inaJcquate r :muncration, 
and a number of pharmaceutical companies have subsequently prescntcJ sim.lar Cii~~ to 
theCouns. 

While NRDC's extensive ccpbalosporin patent portfolio has been Jccr.:a~ing ""·er the W.t 
few years as patenrs expire with rime, one or more of the basic patcn1s \\ill pcr·.i ... t until 1982 
in some major countries such as lhc USA. Potentially, therefore, suh~tamial Cuther royalty 
income can still be anticipated for some time to come. 

Penicillin, discovered and isolated tint in the UK, wm unprotcCled and Jurin;: the war its 
development and large scale production were necessarily and very advantagco,1~ly 
undcnaltcn in the USA. Consequently its commercialisation w~ comrolleJ in the patent 
and knowhow sense from outside the UK for some years after the war. By com r~st, the 
cephalosporins and related knowhow were well prorected from the beginning .,nd were 
licensed early in their life, ensuring not only royalties to NRDC but ;,ab,, a sub:.tantial 
ftowbaclt of knowhow and access to overseas development patent~ ti.lr the bcneli! of the UK. 

The cephalosporins arc already one of the largest royalty earners e\·er w ha\'C emerged from 
academic research and represent an excellent example of the type of basic inventilln that 
NRD~ was cxpcctc~ to handle when it was established in 1949. 0 
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