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INTROMUC N

Industrial research institutes sstablished in
developing countries wim &t undertaking research and
development programmes ai at developing technologicel
and aimiler ectivities, which could provide various servicee
to the {nduetrial enterprises and other industrial develop-
ment agencles. Thelir offect vesness must be measured,
inter alia, by their usefulness to tﬁo induatrial
community end the extent to whioch verious industria) under-

takings make use of their ssrvices and R and D results,

- Several governments are investing large sums of
money in these ressarch institutes and the!r research
programmes with the enticipation ot eome return on their
investwents. Some of the ressarch programmes have
produced useful resulte at o laboratory and sometimes at
& pilot plant level, There still exists, howevsr, a bag
@up between the research work undertaken by most of these
institutes and the actual comsercialisation of their
findings. While consideriblie offorta are being made by
nrllo"us lnati‘tu"tn‘.' governments and international
organisations to narrow this &.p, only eome of the
elemente involved in the commercialization of industrial

ressarch regults have sc far been identified, Only a




few centres, mostly indusirialized, have had a breakthrough
in develop .ng methodologies o - the steps tn .o taken in

actually effecting suczh cowmercialigaticn,

Since 1971, UNLINO has organired various seetings
which have helped to bring together senior executives of
industrial research institutes or organizations, representae
tives of the organized buainess sector active in the
utilization ot industrial rexearch reauvlts, and high
officials of government departments actively involved in
planning industrial research actlvities, to a common
forum to discuss practical matters relating to induatrial
research. Among the recomwendations made by the meetings
is the need for followsup action in the form of, say, a
vorkshop on the commercialization ot industrial research

results,

In the light nf the thove', UNIDO, in co=
operation with the Governmont of Kerea, through the
Korean Institute of Science and Techmology (XIST), and the
Japan Agency of Industirial Science and Technology (AIST),
organized a Worksl'op on the Commercialization of Industrial
Research Results in Sooul, Korea, [rom J-8 November 1978,

and in Japan from 9-10 Novembor 1974,

The purpose oi the Vorkshop was to bring




-9 -

together axecutives of industrial research institutes and
government organizations involved wi th the commerciali-
2ation of industrial reseurch results, to a commwon foruwm
to benefit from the experiences of Koren and Japan in
this field, as well as to exchange their own personsl
experiences. 1t was envisaged that this would help the
technologically advanced feveloping countries, and tay
suidelines for other developing countries in the
commercialisation of the results of their industrial
research. It was eslgo envisaged that this would help to
cut down on the dependence of thesc countries on foreign
Sechnologies, and reduce the amount of Yorefgn exchange
being currently used for the purchase of these foreisn
technologies; thereby bringing several multiplying

effects on the total industrial and economic development

of the country,




Js _ORGANIZATION OF THE YORKSHOP

The Worlshop on the Commercinlization of Research
Results took place in Korea from 1= November 1975 and in
Japan from 9-16 November 1975, 1\ was attended by 18
delegates representing 17 countries, 3 consultants eelected
by UNIDO, observers representing the Asis Productivi ty
Organization (AFO), the Internutiona)l Bank for Roconct?ue-
tion and Development (1BRD), the U,N, Economic and Social
Commission for Asgin and the Paciric (¥Scap), Organizations in
Bragil, Mexico and the United Statem of Americe as well as
& number of senior staff of KIST, The participants
included senior official~ of industrial reaearch
institutions o government orgarizations involved with
the commercialigntion or reseorch resulta, (A 1iet of

the participants is given in Annox 1,)

Anevguration

The inaugura] ceremony wase attended, in

addition te the participanuts, by senfor executives of

KIST and relevant organizatinne in Korea, After a

brief stetement by 8,J. Hahn, President of KIST, H.S, Ched,

Korean Minister of Science and Technology presented the




the opening sddream, G. Chand, UNhp Deputy Hrsident
Ropresentat{ve in Kovea arter making short remarks
introduced SiNo Ndam, Directo; of the Wworkshop to

briefly address the nudionce nn bahalf of UNiDO,

Mr. Habn, in his addrens, suid that. the highly
developed materiaj statue of wuch of the contemporary
worid is, in taneral, n direct result of the development
of technalagy by relatively few countries, And yet
the results ang benefite of this remssnich and development
- offort nhave profitably been infused into many economic
eys teams through the phrocess of transfer and commercinli-
sation, The 11ire of the people has hecome 80 closely
dependent on an internationnl levei of coormrnt!on. that u.
individual, community, state or even nation can poseibly
stay aloof and unalferied, for better or for vorse, by
the etmdi Mon of the neighbous, Because of this
interdependence R necessity hus .anw emmrged in the
1ntornlt'lonnl community to mhare the knowledge of not
on.ly the result of industrini research but aleo an to
how b.ct to commerciaiize the resul ts of wuch _research
on o mtlu]iy uwnding basias. Mr. Hahn also under} i ned
ﬂn :lmrtnnt ro]o l\]S’l‘ whe playing in the Tnmt‘or of .
‘!bchn.!opy in Koru -nd hopad that it wvould provide a

suitable background for the Workshop.




Ministe: Choi ddentified 8 nuwber of important
problems in devising the uvrope: sapproach to iindustrial
research. These included the ilack of inatitutiona!l framee
works within which people cuann function, the absence of legal
bases tor providing the inceniives to promote industrial
research and, probably moat important, the lack of qualified
manpower either to carry out the research or to ameliorate
conditions to make them conducive to engaging in industrial
research, While prupea:r approaches vould vary from country
to country there are snough common elements to justify efforts
to exchunge eoxperiences and information, The Korean approach
was to establish an independent multi-disciplinary industrial
resesarch inatitute, the Korea Institute of Science and Tech-

nology.

Most resetrch ins=titutes in the developing
countries have been establisnel directly unde the Jjurisdice
tion of governments and, as part of government syetems,
these institutes have faiied in wany instancee to recognisze
their obligation to produce for all users, PFPotential users,
particularly industry, huve not taken any aeen intereat in |
vhatever developments hava come from these inetitutee simply .

because they are made available free. The situation might

be explained thust unless the users have to pay out eof




their own pockets for research and development, they arae
lees 1ikely to exploii thewm, This ia one reason that the
Korea Inetitute of Science and Technology was establiahed
¢ & contsract research organiration eo that marketing

principles would prevail even in the reaim of R and D,

The devalopment of suitable waya for the
commercialisation of industrie! resea:ch reaulte is by
RO Boans an eaey taok. Neverthe less through frenk
discussions end exchange of experience on both auccessful
and uneucceaeful cates, important elementa would be
identified for deve loping an approach, appropriete to
each individuni tountry, for thé commercialisation of

{ts induetrial research results,

Nr. Ndam, in hia eddreas, apoke of the impertance
vhich UNINO piaced on its pro :ramme of imiue ' rie) ressarch
and desoribed the ®esistance being €iven hy UNIDO to
doveleping countries in this field, 1In this and other UNIDO
techmical uuhtcnec Programmes u number of peinte have
boon “.uuﬂod ae hoiu purt:lcnurly importent in the
cotablishaent of @ suitable frameworkx for the oﬂootivo
poretion of tmiwstrial ressarch imstitutions and the




translation of their research results into commercialtl

operations, These points inciude

!,

2,

3.

The dovelopment of s suitable industrial
envirommont which is conscioua of the usefulness
of Industrial research; including the passing

of lepislutionsn tu promote the mpplicstion of

resmarch vesuits in indastry)

The establishment of s national machinery fuily
integroting the 1elevant industrial reasearch
institctions and industry to promote and co-
ordinaie the commrcialization of research results.
In this connect'ion it is essentiml for the

research institutions to be accorded the highest
possible administrutive and Cinancial sutonemy

for them to he able ta make an effective

contribution;

The development of practical national industrial
resesarch policies and programmees, as well as the
allocation of adequete funds for industrial
research and the commercialisation of its

resul ts;

The development of a solid technolegical

capability including the treaining ef the variouws




personne! required, partioularly in industrisi
rvsearch inets tuti .ns eand industr; , for the

induetria] application of research results)

35, The development of methodologies for the selection
and ovaluation of research projects which might
initially be directed towards the adaptation of
known technology, but later ewphaniving the applica-
tion of locally developed technologies;:

6, The asasocintion of the induatrial community with
the formulation and implementstion of legislative

pelicieos and programms to oensure that the results

of the various efforts put into industrial resenrch

relate to the practical needs of the community,

Elaction of Officers

J.H. Yang, leader of the host country delegation,
vas elected chairwan of the Workahnp., &, lartey (Ghana)

Vs elected Vice-Chairman and A, Gergatti-Netto (Presi)
vas elacted Rapperteur. SRS

2rmaniaation eof Discuesions

mmummumuc Schedule of work (included as
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Anner II)were adopted without ammendwent. Each topic for

discuseion was introduced Ly the presentatiocn of a short

paper prepated by a UNIDO « or KIST - arpointed experts,

This was tollowed by discussions on the topic.

folliows:s

1.

2,

Iopice for Discussiop

Three papers (See Annex) were presented as

Commercialization of industrial research

resulis (Document ID/¥G-203/4)

Govermmwntal Policies and Machineries for the
Commercializution of Research Results
(Document ID/NG-1073/4)

International Co-tperation in the commwmrcialisation
of R and D results (Locument ID/WG-103/5)

Ssuntry Briefs

Ome session wvas devoted to the presentation of

country briefs. Some of the participents highlighted the
situation in their countries as regerds the organisation of

R and D and the commercislisasion of R and D results,
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In Kores Study tours vere undertaken to KIST
(Seewl); Ponang Irem Ond Steel Corporation Ltd.,, POSCO
(M,I and the Nyundai nht"-nl‘f’(mnu).

In Japean, Study tours were undertaken to the
Agoncy of Imdustriail Science and Technelegy, Al8T (Tokye,
Japan); Recceren and Deovelopment Cerporatien of Japan,
JABC (Tehye, Jepan)) Riectrotechaseal lavoratory (Tokyo,
Japan); Natione! Research Institute for Pollution and
Reseurceas, PRIPR (Tokyoa, Jepan)) Towkishime Kikai Corpers-
tion Ltd. (Tomyo and Yokohama, Japan), Nippen Blectrie
Corperation Lod., Nic (Kavasaxs, Japan), Governsent Indus-
trial Beve lopment Laberatory (Nokkaido, Japan); and the
Japan Steel Works Lig, (Murorn, Nekkaide, Jepan), (A 1ist
of peroens met mummmuum in Amnex 171.)

Slsaing 2eppion

At the Workshop's closine seseion on 15 November 1978, the
foport of the rapporteur and the Workashop'y Fecommeniations were approved
&l WX was authorised to finalise and edit, reproduce and ciroulate

} thes 1n the form of the Workshop's Final Report. The Mairess, vios.

chairenn and renresentatives nf ATy and WITOD made brief clouing
remarks, .

Spoaking on bokair of S participante, the view-
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chairman said that the esaperience scquired during the Verk-
shop had been fruitful and ahould help them in developing
follov up action in their countries for the commrcinlisation
of Rand D results, MHe thanked UNIDO, the UNDP and the
authorities of Korea and Japaun for making it possible for

the Verkshop to take place,

The representative of UNIDO urged the participante
to initiate follow up action in their countries for the
implementation of the Workehop's recommendations. Ne ealse
expressed the willingness of UNIDO to assist their gevermments,
upon their requeat in their efforte in the commercialisation

of R and D results, in particuler, and industrial and econemis

development, in general,
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feyaleping couptyy:
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2,

Eateblish, aa required, neational policies, machineries
and programmes, for the commercialization of fmdug-
trial research results. 1In doing thie, sfforte

should be made to nvoid umndue duplication of availe-

ble resources and fuciiy tins, particularly finamcial

and human resources, and equipment, These programmes
should be nligned with the development level of the
emtry and ite objectives, by 1nu¢rnun¢ them with
uuml industria), econowic end socisl development
ltr;togiou. policies and plane. The imdustrial sector
ahould be fully associated, at all levels, with theee
developments. The mational machinery should include
a.syatem for evaluating the national programme asd

1ts individual projects before, during and after

implemonteti ony

Enceurage the development of industriam! and tochme-
legios? capacity and capability in their countrioe

o7 dntar sliar

@: Allocating adequate fumde for industrial ressereh




b,

d,

e,

£,

and development programmes, and the commercialisae
tion of R and D resuits, at both the national and

the institutional levels;

Establishing, as appropriate, a develepment cer-
poration to promote and finance, imcluwding riek
finance, the commercialisation of researesh

rosulte;

Adopting policies and providing incentives $e

encourage the development of a sound stndwstrial

environment;

Providing fiscal incentives, particularly te
industry, for research and development and fer

users of locul R and D results;

Urging transnational corporations, shreugh
legislation and other appropriate previsieme
in joint ventures or transfer-of-technelegy
agreements, to utilize availshle lecal sechne~

logical servicesg

Levying, on the importation of foreigm sochmelogy,
of a surcharge for the development of related

local R and D activities;
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Asseciating locu; i and D institutions in the
8ssesement and trensfeor of imporeed technelogy) and

Betabliahing sdequate comditions and compensation
schomes to attract and retain compe tent pereommel,
at all levels spd stages for the commereialisation

of imdustrial research results;

Betablieh ney industrial researeh inetitutions in.
ollun‘ ‘ootn and omnortu organisatioms, ap
Sppropriate, and ltnn.thon oxisting onea for she
offective implementation of national imdustrigl
Fossarch pelicies and progreammes and the commmreiaiise.-
$ien of research resulta. The institutiens should b
A8sorded the highest Pessible aduinistrative and
flaancial autonomy w!th aecmtcbul ‘Yo The indue-
SFial swctor should be fuuy Qssociated with the
sotabliishment of thess institutions,

Betablish, ae appropriate, an adequate industria)
infeorum tion nylhm

Provide o senducive miliew when ostablishing econcndc

wmnuou -mm-u. for precticel co-operation

and Onhul.u of nporhm l-a‘ relevant pereennsi
the n—uunuuuoa of research resmise,
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consideration should Le given to experience available

in other developing countriesy

6. Provide technical steff, at the decieion making
level, within relevant government agencies te co-
operate with appropriate inetitutions in planning

and commercianliving R and D results,

Andnatria! rosenrch resyltes
1. Participate fully in the development of mationa!
indusirial research policies, etrategies and pro-

grammes particularly those related o the commere

cialization of resesrch resulte;

2, Assecisie themeelves with the determimatien of the
pelicies end programmes of imdustrie! research
institutions by participating in the work eof the

institutions at various levels;

3. Encourage the commercialisation of industrial

ressarch results by, inta; alis,

a. Contributing towvards financing researsh pre-

grammes at both the laboratory nnll piles plang

leveln;




4.

017-

Providing opporiunities in their industrial
plants for practioal treining or sesearsh por-
Soamel involved in the commercialisation of R
and D results;

Bapleying technelegiots, ae nevessary, in thetr
onterprises to cater for the technelegical mu
of their eperations and te act as linison oafﬂnu
Sotween the companies and industrial research
Anestitutions and technelogy trenefor agencies;

and

Botabliohing reguiar contacts with researeh
inetitutions in order to asquaint the inetl tue
theme vith their (1nduetry) mecde and require.
"»ate,

'-Wmh

L }

Sntablioh Spprepriate mschanions for aking sontaste

vioh sadustey , Anter alia,

».

Aoucutuc representatives of iadwetry a¢ varieus
Aovels of thwir opere tions

Botabiishing sontacts boswoen the hved of *he




2,

3.

.,
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institution and v management of its clientele
a8 woll as between corresponding levels eof etaff

in both organinstions; and

€. Appointing staff members of 1te cilents as assbhere

of the respective project tennme |

Establish close vorking relationships vith pertinent
bedies such as universitise, design end onginoering
erganizations, development banks end agencion, amd

imdustrial organizations in order to minimise wndue
duplication of efforts aml to maximise the utilisa-
tiem of 1ecal resources in the commsrcielisetion of

their ressarch resut tey

AMdopt s multi-dieciplimary approach in the execution
of industrial research projects with a suf table staff
from the cliient's organisation being fully assesiated
with its project at al} Stages of tmplementation,

™e pilot and demonstration plante should, aa fur

&8 posaible, be located in industry, Some aspecis
of the project should, where apprepriate, be sub-
sontracted to industry)

Accord particular attention to their industrial tn.

formation, decumentation and onquiry services, whioh




initially

towards the adaptation of known technologies
but later emphasicing thob application of locally ¢e-
veloped technologies. The Projecte should alse be
Sased on we 1l defined nationa) priorities; be Sarket
orionted, and should produce results of soéial llﬁ
oconemic bemefit to the Society. The presentation
of such projecte to clients should include informs.
"tion on Beth technolegical and commercial aspects
&nd the time they require to produce results sheuld -
e realistical ly nttug«;

~ecerd Migh priority to the develom :nt of their
Wamagerial skille and the tintning of théir tech.
®iclans. Appropriate incentives should e establiohed
o encourage and increase the Profuctivity of ressaren

 etaffy - L

invelved im the Commercialization process frem the
preparation of tihe project proposal tghrouqh the re-

searech investigation to the 99@.}’0“1 operation,
blna after the reeearch results have been put inse
commnreia) speration, the ressarch institution




sheuld etill maintsin coentact with the client aml
provide him with technical advisory services, as

required}

Establish a methodology for the commercialisation

of their research results and a syetem for the
continuous svaluation of their on-going pro}u@..
Programmes of institutes should be reviewed frem
time to time, in the light of the changing indwetrial

and economic requirements of the cemmunity,

9. ZIhe Narkshsn Iasommepds. xiih. resness te insaisasiensl
ssczanenation AR industrial resestch. St

1. Regular contacts be establieshed among research in-
1titutions and transfer of technelog s agencies,
particularly in developing countries, for the ocem-
wercialisation of research results. &wuch contmetis
oould be effecied through exchange of visits W
directors and research staff, and exchange of snmual
reports, research programmes and, where feaeible,
information on on-going resenrch projects. UNIDO

and other relevant internations! organisations ceuld

assist in thess efforts and with WAITRO's collimbere-

tion, wvhere possibley




2. In viow ef the regults achieved st this Yerkshop,
vhioch has provided sn opportunity fer participants
to be scquainted with the experiences of KIST,
orpentasstions in Korsa, Tapan and each other's nrountM ee,
ond to exchange their individual experiences, it is
suggested thet similar Weotings be orgenised, sey
anmually, at both regiomal, sub~-regional, and inter-
regional leve!s, on general and selected toehniqgl.
@8pects of the commercialisation of research ruiltc.
UNIDO and other international orgenisations could
assist the erganisetions in develeping countries
in this effort with the possible cellaboration of
YAITRO,

Developing ecountries establiieh Jeint projects, at
the regiomsl, Sub-regional snd global levels for

the dovelepment amdt commercisliisation of sresessrch
mqlti 0 that the experiences of one country may

bo shared by others, particularly among the developing
countries. 1In thias conmnection, it ia sugges ted, that
Soveruments of the relevent developing countries

€ive their full support to the efferts already
initieted by UNIDO, to establieh regionsl progresmes
which vould assiet in the commercielisation of ressarch
resulte;




4,

5.

A guide, based on the availablo experiences on the
commercialization of research resulta should be
prepared to assist the developing co\mtﬁu. UNIDO
could, in cullaboration with other relevant inter-
national organizations, initiate in the preparation
of such & guideline., WAITRO should, as far as

possible, be associated;

UNIDO and other relevant regional and internatiomal
agencies assist the developing countries in the

commercialization of their research results by,

Anter aije., establishing and/or strengthening

a8, Industrial and patent information systems at the

inter-regional, regional and national levels)

b, National industzrial I and D policies, programmes

and machineries;

¢, Mechanisms 2t the national, regional and imter-
regional leveis for the financing amd commeresiali-

sation of industries! research results;

d:, Linkages between developing and mere advanced
institutions both within and outside the de-
veloping countries. These linkages showld be

extended to cover research-institutiens/industry




Co-operationg

Training programmes, at both the national,

regional and inter-regional levels, for various
categories of personnel involved with the de-
velopment and commercialisation of industrisl

ressarch results,




SUMMARY OF DISCUSSTON

A, Qm;'czglgzaq«:p of lesvarch Resgults

For successful operation, 1t i1s necesssry for both
the Research Institution and thn Department/Company te be
fully competent in their own fielde. This, however, while
hecessary, is not sufficient, In addition, they must justi-
fiably respoct each othet and be able to cosmunicate fresly
vith understsnding. For the Research Institution to establish
its standing, ite ataff must andeavour to niwvoys maintein the
scientific and technical siandards in their chosen areas of
skill at the highest level practicable. This has to be done
vithout prejudicing the progross of work on projecte in which

they are involved and catled for by their "customers”,

The management of projects may bn done by the
normal line managers of the institution, or, in soms ocases,
by managers or co-ordinators specially appointed for the
purpose. Such technologisis will alise learn through project
management to understand votter thoir commercial partners and

be developed for maore menior positions. The original asssmbly

of the set of projects (the porttolio), an well as the moni toring

of progress snd the fina! transfer of results, rests on the

ability of the institution to maintain food communication,
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This is greatly facilitated if the client includes in its
senior members at policy making level a member with an ade~

quate scientific/technologi-al background,

The formal establishment of a project portfolio is
a critical operation. Most of the ini tiative will come from
the departments or induxtries served hy the institute expres-
sing desired economic or commercial goals, The institute
must then translate these goals inin technological goals,
The possibilities of the extent of achlevemeut of these goals,
and the time and cost needed, should be communicated to the
"customer" and confirmed or adjusted in a dialogue. The
first of these dialogues should take place even before the
project proposal is made; otherwise the teehnicai resource

needed will not be there when required.

The projeci portfolio will not only contain pro=
Jects of normal commercial value, to an individual firm, ine
dustry or department, but almo projects of national social
value. Thus research leading to successful establishment of
a labour~intensive industry might be seen as unprofitable by
& company, but, by relieving unemployment, as socially
profitable to the country. In whichever sense the projects

Are accepted, the goal of the institute is profit to the

natiom and both typee of projects must be monitored to the




same standards of gual nchievement. A third type of project
which may appear in the portfolio is that initiated by a
research in<titution itself with the o%hjective of rroviding
or improving a acience or Lechnology which it is believed
will Le needed bhut is not now availahble. These 100 should be

progressed as rigorously,

The "commerciatization® precess siarts bOfcl‘.‘ there
are any "research resnits" by seetng that the right researeh
resource is avaiiable. This resource (the nature and sise of
the research teams and their squipment) must be tumed to the
overall needs of the country uir sectnr responsible directly
or indirectly ftor its funding., When subssquently the needs
are formulated into projects, it becomes possible to estimate
the chances of auccess uurd time and cost for individual pro-
Jects. A great degree of honesty a'ml scisntrfic integrity ia
needed to ensure that over-promising does not lead to false
optimism and subsequently cause the institute to loee the
confidence of it "cusniomers”., Without such careful evalua-
tion, the "customer" vill be mimlied. 1t must be realised
that ‘the market value of a project can change dramatiocally
with time and complaote "success™ later than needed may be
valuelessy partial success if {imely may, however, be uoom;

if a need is filled or a competitor anticipated.
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Short, simp!-~ projesta do not alwvays get the atten-
tion fros research that thsy deserve. WVnilst simple when
ngon by a techtelogist, they may bLe 6(' profound significance
to the "client”. Furthermore whan completed quickly and
.«ucdolnl’ully. they make - contribution to the institute'’s ‘o:-
ternal image disproportionate to their aize in the lnbo.ntory.
This enhanced image can lmprove communication in ®o0re coemplex

areas resulting in stil? more satisfactory results,

Most projects can be completed given enough time,
Suoceseful commercialisation, however, demands timel iness.
Vithin a limited remource - snd all Resesrch Budgete are
limited ~ this demands a balancing of the portfolio, so that
the tnot#tu_tion or any part of 1it, is not over-programmed.
Such pelicy reviews should be condueted regulerly, say annuvel-
ly, with a luvok always to the ‘uturey a roll.ng fiveeyeoar
plan i @ tdrgﬂ. The individual projectis should be reviewed
more frequently, suy 3 or & monthly, At this utm. the pro-
Joct manager should also be in discussion with his oounﬁr-
part, if any, on the custuwer sides. The lmtter nndo to be
preparing leng Lefore proJict complet lon, 1In the lster
stages, the operstion should be Joint and when the client
bscomes responsible, the project Sanager should still matntat-

contaet,
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This type u. exchange is common in industirial pro-
cesses involving pilot plant operations. Here the factory
people will visit reserarch institutions to familiarize them-
seolves with the pracess when atill in resesarch hands and the
research men will assist in initial factory production. There
are many variants of this procedure, all with the object of
eliminating discontinuii: hetween the research process and
the commercializing process. Similarly, in agricultural
programmes, the research scientists reaponsible for the
research trials on o new scred or furming method will wsually
aiso act as a field adviscr when the seed vr method goes

into actual exploitation.

B, ver Machiner for the C

Rege rch Reopults

Technologies are usually developed to suit the
sconomic and social conditions of the country of their (tech-
nologies) origin. These technologies cannot be transferred
to developing countries without further modification or
adaptation, since the conditions prevailing in the recipient
country with ragard ic the availability of raw materials amd
skills as well as the social needs of the people usually are

quite different. The Covernment of a doveloping country

should therefore establish weil defined pulicies because in




many insiances the needs and requirements of tae country are
not necesvurily the m. .y &8 2@ vi the source of the tech-
nology, even those develoj.cd locally., Thig s also true when
commercializing these techmelogies. Several developing
countries have beon e- tabiishing vevernl R and D institutions
during the last few yeurs to decreaso the gap existing bee
tween research and develonment sni the practical application

of their results,.

One of the fizay things a developing country neede
to do is to deciude on s Needs and requireasents (or R and D,
to clesrly define itnm prioritias, mince human resources and
Woney are usually limiied for R and 1) work, The next import-
ant thing is the tralning ol personnel. ¥el! nlanned traine
ing programmes should Le ancouraped within the country., Such
training conld ng obteined in the develoncd countrien of the
world or in ‘“he more 8-'vanced Hevelang nEoeouniries thouselvews.
The third important congideration is the decision with regard
to the type of Institntiovns that would be enicrusted with thae
commercialization o' R aud U results wosk in the developing
country, Here the deovisions conld be eithar a number of ine
stitutions spread throughout the country each oue specializing
in an area or a few allied areas or a coentral institution

which ia sulti-discipiinary and could cater to selected needs

of the country, Having taken the dec ision for eatablishing
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the institutions, it ia Necaspnry for the Govurnument to
clearly define the objectives of ancn institutions and the
areas of wctdviy, provide them with the necassary reasources,
qualified atafl ams wnll an finances, foo achieving their
geale.  These {nutitutions a)so inciudo universitiess and
institutions of highu:‘lenrning| dond gn s engineering
organizations, speciwnl.zed R and D Institutions; laboretories
of establlehey luduss v fus, and foundations and nen profit
organizations., There i: a criticsl effort below which R

ond D work may nout Yield v ny worvthwhi |e rosults, It 4s
necesrary for fundiug ngarcles to pPtevide these eritica)

inputs for making R il b owortiwhie,

Governmen: e ma hinerjes for the development and
utilireation of K ama b results must jnelude eppropriate agen-
clea specitically evented for the purpose., In developed
countries the organtzatinns buving technology have resources
tO massess the technast ory nrrr~ﬂ! and penvide all the inpute
neceseary for auccomstyl trannfer of tochnology iike markei
studies, engineering sorvicer, Upscaling of the process,
erection, operation and selling the product, This 1ie net eo
in the develnping countiies, The Government of each develop-
ing country must set up @ systen, includinug special agencies,

for the purpose of svalunting alternative technologies and

seleoting those best suiled for the countiry'n needes.




Depending upon the technclogy, many inputs need to
be provided to the entreprensiir to wake the technology a
succeseful commercial success, The enirepreneur in g devel-~
oping cou-try may nem! mssist: uce in choosing a process, in
conducting a market survey, upecaling, detatiled engineering,
purchuse of oyuipment,, lnspectioun, installation, start up,

maintenance, training of personnel, and marketing,

The Government needs tv provide policy and institue
tionmal support fur eifacting successful transter of techno-
logy. One way of doing this 1s through the establ iahment of
an organization to undartake the commercinlization of R and
D results. Some countries have wstabiishod a Research and
Development Corporntion watl. Others bave established other
forms of orgmnizations. In general, these organizations fpe

cilitate the transfe. of research resulfts to industry by

a. Granting licences lor a number of procosses which
require relatively low capital invesitment for their
transfer from R and D tnatitution 1o industry withe

out going through the stage of a pilot plant,

b. Fimancing laboratory and pilot plant investiga-
tione. In some countries such units are being e~

tablished in collimboration with industry, The

organization pays a percentage of the cost of such
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& project and induastry pays the rest. If the
project |s completed successfully industry paye
back the countribution Crom the organization without i

interest but when the projeot fails, the contribue

tion of the organization to the project {s written

off. In mome projects the industrial partner takes

up the organization as a real partner by equity

participation.

C. Assisting inventors, not supported by any institue

tion, in patenting their inventions, buildiang of

protoilypes and models,and in commercialising their

invenitons,

d. Assisting to transfer technology from one industry

to another.

e, Tranaferring technology developed in R and b insti~

‘utions to industry ven at the pllct plant stage

or earlier.

In order to achieve the above, it is sesential for
the Government to provide adequate finances not omly for ree
search vork in the laboratory but alse for carrying out dovelop-

went work at the pilot plant and demonstration plant stages

vhere this upscaling process is very importsnt to aveid




fajlure, particulerly when the proejects are based upen

indignenous technology.

c. ] - i L c i

Rand D Repuits

In considering commercialization of research pro-

ducts, & distinction should be made between that intended as
an addition or improvement to existing technology and a re-
search product that is novel and may require a much more come
prehensive introduction to the marketplace. A further
distinotion should be made between research products that are -
intended to enter anad compete in the international markets,

and products that are essentially intended for the domestia
market.

The logical emphasis for research in developing
countries for eome years to come will be towards those pro.
ducts that are additions or modifications to existing toehnp-
logy, particularly in the manner of adaptations of technoloe
8ies to meet domestic purchasing power, climatic conditione,
cultural preferences, manpower utilization and income distrie
bution. Novel research products intended fcr intermational
markete will require sophisticated technical, manufacturing
and marketing evaluations,




The commerclalization oi' research resuits does not
lond itself to loose cuoperation, but is a strictly business

venture recuiring dofined roles, responsibilities, mnd re=

turns on the part of the members of the partnership and a
clear=cut accountabliity o the operators. Formation of
common market aress in doveloping countries of the world is
suggested s a means of increaaing the poteniial for the coms

merciaiization of ressarch resuits in develuping coumiries.

Developing countries need feedback of experience in
other developing countries rogarding commercialization of R
and D resulis, International organizations sueh as UNIDO
could be helpful in assisting national agencies and the eoun-
try in the area of technulogsy transfer. It is essential for

funding agencier to fully appreciate the need to avoid outting

down on expenses on R and D activities particularly at the
crucial points of commercializing its results., They ehould
aleo recognize the fact that not all projects in R and D

field can result in successful commercial operations.

The participation oi transnationul corporations in
the commercialization of R and D results ia important. These
corporations could provide a package of technical "know-hew",

sanagensnt capability, marketing capability and financial

strength and are in & position to set up and put inte
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operation facilities in new locations Sn minimum time. The
motivation of trwshatlmml: han, 80 far, been Lo acquire
eources of raw wateriais, lahouy, marketa anu return on ine
vestment. To gain the tirst three o;‘ titese in the future,
oonco.‘tona vill have to be made on the part of the fourth.
In many crees the concesslions wouid require mutual under-

standing between the transnationel corporations and the de-

- veloping countries being the roservoir of many of the raw

saterials deeired and needed by the transnationals.

An important &epect in the transnational syatem for
technology transfer and product commercialization is tha
labour use. In the past ths prectice has been to utilize
developing enuntry nationais for wanual labour input as con-
trasted to technical and managerial., An area for cooperation
is in the training of nationals for technical and wanagerial
poste, eo that the tranenaticne) companies take on more and
more the aspect of @ national company as time proceeds. A
Weans of accelerating and expanding the interrelationahip of
transmationals vith the national population in a developing
country is through the mediati on of industrial research in.
atitutions in those countries which have one. The industrial
reesarch institutiome have technically trained people with

orientation towards application of technology.
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The establisbment ot linknres hetween developing

and advanced industrial revsearch institntions in the develop~

ing countries should be promoted. 1his |inkage could be

extended to include cooperative working relationship between
transnationals and the scientists, engineers and technolo-
gists of developing countries. One of the greatest deficien-
cies in develcping countries hus been the lack of availability
of opportunity ftor technicully trained nationals to acquire
useful on-the=-job experience in industry., 1t is only through
exposure to practical work that cadres of developing country
nationals capable of industrial management can be trained.

The most effective route for the commercislization of R and D

results is through existing industrinl operations. For many
of the developing countries in which nationally owned induee
trial companies do not exist, the only immcdiate alternative
is to use foreignebased companies. In many cases the
operating arrangemeitts that have been used by transnationale
in the past must Le liberalized in favour of developing
countries. An awareness of this fact has been expressed in

recent years by transnationals as well as developing coune

tries.




STUDY TOURS

A. Kersan Jostityte of Scjence and Technejogy (KIST)

KIST started operating in 1966 during which time
there were already J00 othor insti tutiouws established in
Korea, These institutions were opsrating inefficiently due
to heavy governmental inflvence in their activities and
because many of the decisinns on what the irstitutions should
do wvere taken outside of the institutions. 1n the light of
the above experience KIST waas conceived in such a way as to
avoid those interferences, and before ites ostabi ishsent,
®any visits were made to other successiul institutions with
experience in the commercializetion of vesearch results,
Today KIST maintains close contact and have some agreements
with many sinstitutions sbroad, in order to keep its stsff

up-to-date with tnchnologica) dovelopments,

KIST is located in the Seoul vicinity and bas an
&res of sbout 68 acres and a constructed area of 45,000 »?
which includes 60 apartments for its staff and 10 spartments
for visitors, It has 350 laboratories, several pilot plante
for experimental production of ®any products. The largest

laboratory is the one on dsia processing with a total ef 200

poopls, out of wvhich 100 are system nmlyatj. Ite total im-

vhatment is estmated to be US$30 wmillion, including invest-




ments on machinery and equipment.

KIST has a totn)l of 1,000 staff consisting of 60
Ph.D.'s, 100 M.S,, 240 B,&, and 580 Administrative snd Sup-
ported staff. Beaides the 1,000 empinyees, KIST has an
average of 100 professionale hired as consultants en a part

sime basis.

T™e anmuel research contract of KIST is abeut
US§6 milidon. In 1975, about T70% of this contract ceame
from about 200 projects undertaken for private ssctor, The
remaining 0% wes provided thirough contracta with Gevern-

ment agencies.

Salactiss of Fredscis

At the beginning KIST programmed a series of semi-
nars in order to become known within the private ssctor of
the Korean economy snd goveinmental agencies to ennble 4t te
sake & maningful sesessment of the needa and requirements
of Keresa, KIST'a projects were subsequentiy ssiected on thie
basis, Many Korean industrialists after traveiling absroad

also breught samples of productes for KIST to devslop,

K18T has identified the leadera (key .in) in cach




industrial sector of Korean industry und maintain ciose con-
tacts with them. KI1ST is a member of most of the Industrial
Associations, KIST scuff has taken several trips abroad,
These trips have bean found useful in meintaining continuous
specializution in their fields of activities which permiis
KIST to become sensible to change of smphasis in the current
trend of opportunities and in the identification and selection

of priority areas where R and D is necessary,

In this way KIST is deeply involved in the process
of technology transfer, by digesting imported technology,
adapting it for the needs of the industries in Korea, setting
up specifications for materials, ami developing the local
production processes. In these processes modifications are
usually made to adept the product characteristics or the

proceas for the local requirementa.

Developmeng and Coptrol of Projects

At the beginning KIST recruited several highly ex-
perienced people on commercialization of projects abroad to
start up the development of industrial research projects, Teo-
day it uses its own staff and consultants, as need be. A

post-graduate program has been developed under the leader-

ship of the Ministry of Science and Technology, and many




KIST staff members atre involved in the training of personnel,

particula: iy tor the development and contro! of projects,

Fach Yabcrot =y of FTIST has ful! authority to cone
iroi the number ot Ites stoft in accordence with ite needs.
The laboratory head has full emuthority to decide on the trends
to be foliowed jin reiatton to projects undorway, and seniority,
sajlary or ago i* not consjidered am gajor fa.tors fo: eaccording
a leadership role to a staff, Facir laboratory alao maintains
its own accounts und charpes othey Jlabaratories for work done

on its behalf.

Commercializntion of Feelisy

KIST has leained over the yea:s that the major cause
for delayed commercinlization of R ent D results is the
lack of infrastructure in supporting commercinlization, and
misundersatanding of euntrepreneurs about the stuge of com-
mercializa.ion. It iy mislead ng to think thit » good R and
D result would produce profit right awey, One must consider

or realize that when a techmology becomes really productive

in economic activities, 4t has to gu through a number of otages

such ae resea:ch, development, engineering, testing, production,

and marke ting,

In order to more wffectively cosmercialise 1ts R




and D reevlta, KIST hap gnt Up & Repiarate corporation, the
Korean Technolop: Advar cement Corporation (}(-TAC). The purpcee
of eatubl shing K-TAC re . n® arite Corporat on from KIST was
to facilitate the implumunta tion Moucana ot KiST's R and D
results, whicn fe 1ta nnjo:- 1o8varch goml, The nctivities of
K-TAC inciudest  Prome“ion of the impiementotion ot R and D
results; Bales o by-products of KIST's rescarch results;

Falems of patents sun Kitov-hows: pnd Finencing the commercial -

lzation of K1sTi g rerenrch romawita,

K-TAC nlaoc helpa loca indumiries in Inunching new
enterprises bHused o) tech ologies developad by KIST by ar-
ranging for the trevafer o, the technolony and by rendering
sorvices, based on the neuvds of cllente, for the commercial -
ization of the technology, In return h-TaAC receives compensa-
tion in the form of squity participation, roymlty payments
and/or lump rum cnsb beymonts, Fquite paiticipation 1s
however p-eferrod by eniropie: surs pr. tiowln 'y those who do
not haves sufficient funds for technology Lransfer purposes

but would 1ike to maintain a closn ralutionship with K-TAC,

K-TAC also works closely with Korean Deve lopment Finanoing

Corporation (XDFC) which 16 « membur of the Bourd of Directors
of K-TAC,

KIST is active in ‘he egotiation of contracts for




the importation of technology by Korean industries, KIST
helps the ‘ndustiies in the selection of the technology that
is suitable to local nweds ana araws upon tho experience it
has accumulated irn pioviding industry with a stronger bare

gaining positinnm,

For example, one inductry was said to be negotiating
& technology which included the payment of 8% royalties,
Because KIST was invelved in the development of such tech-
nology to a certain extent the company was able tu sign the
contract paving 2,5% royulties, which means savings of large

Quantities of money,

In many other instances KIST has vetted the purchase
of technology on u turn-key basis or the so called "black-
box" by opening the package and giving orientation to the
entrepreneur in obtaining only what is strictly necessary

for its irlustry to bacome ope ationa!,

B. Rohang Iros und Steel GCorporation Ltd,, PQOSCO (Pobang, Kores)

POSCO was incorporated in 1968 with headquarsera

located at Pohang and with an initiel inveastment of about
uss mil'ion, It sturted operation in 1972 when the hot

strip mill was completed. The first phase of the construction

which includes a plate mill, 4ron making plant, steel making
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plant and a blooming and siabbing mil] wae completed in
31977 vhen it was officiaily inaugurated. Its first phase
of expa'sion is now underws: scheduled for :ompletion in
1976 when the plant will then produce sbout 3 miliion metiric
tons of crude stles! annually, A second expansion stage ia
envisaged for completion by 1981 to bring ite annual pro-

ductien to about 8 million metric tons,

The plant covers an srea of about 7.7 million aquare
-ﬁrl with about 243,000 w? of floor space. Ita annual raw
material requirments amount to sbout 3.5 million metric tons
and annual productzton 48 sbout 1.3 million metric tons, The

corporation employs about 5,300 persons practically all Xoreans,

KI1ST has been sasocinted with POSCO since the origi-
nal plane for its establishment. KIST currently meintains
. @ resident staff rt POBCO mainly for the provision of on-the-
spot technical advisory mervices, BSome of the KIST staff sre

non-Koremans,

C. Mzmadai Shighuilding ang liesvy Mechipery Corperstion Lid.
(Wisam, Borse) |

The corporation which was initially forseen to en-
g*ge in shipbuilding wvas started in 1972 with an initisl
investment capitel of sbout US$S.J milidon, It atarted
building 1ts firat ship in 1979 which made ite first voyage
in 1974, In viev of changes in the international warket the

T R A T I T
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corporation's activities are Leing expanded to include the

construction of heavy machinery.

The shipyerd contsiirs 2 dry docks s.d provides
rfacilities for the construction of up to 10 ships for a
maximum of 300,000 dwt, each, The total capacity of the
yard 46 1 million dwt. per annum. It employs a total of
about 18,000 persona and benetits from technical ansistance

fros the Kkawvasaki Heavy Industries, Ltd. of Jespan.

D, b § stri Sc¢ ce & o

The AIST was crested to prowote the mining and in-
dustrial technnlogy and conduct R and N eoncermed as an
extraministerial office of the Minimtry of Internatiomal
Trode and Industry (MITI) by incorpsrating various resesrch
institutes individunlly Lelonged to the Minisiry, the Electrical
Instltute of the Ministry of Cummunications, and the Industrial
Stendard Department of the Patent Standard Bureau. With the
reformation of the Government's administrative organisatien
the Agency became affiliated to the Minietry of Internationa!
Trade and lndustry and later became responsible for the adminis-

trative esctivities of MITI in induatrial science and technology.

The AIST has 16 govermmental industria! researeh
institutes under its negis ond also has a number of divisions

responsible for co-ordinating, planning and promoting sciesce
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and technology. The national standssrds department is also
located under the segis of AIST. The AIST operates on an
ansual b dget of aboutUS$200 aillion and obtiins its policy
direction from the Council of Industrial Science and Technology,
the highest advisory council of the Prime Minister. To-day
the main functions of AIST incluue the promotion of R and D
of industrial sciencs snd technology and the diffusion of

the results obtained. The main responeidilities of Head-
quarters are planning of the comprehensive industrial sciencs
and techmelegy, co-ordination end promotion of R sand D activi-
tiee of affiliated lsborateries and institutes, promotion of
National Research and Development Program, Sunshine Project
for nev energy development and utilisation support and etim-
ulation for R end D sctivities of privete sector, survey and
enalyeis of R and D in end out of Jepan, end promotion of
industrial standardisation. The improvement of R and D oon-
ditions of affiliated imstitutes is alao s very impersant
funstion,

In the 1ight of the above AIST's progremmes emphasise:

1, Develepment and utilisation of new energy such as

sslar energy, geothermal emergy otc. (Sunshime pro-
Joct) %o diversify she current energy sources and to
dovelep nowver onergy conservation technology.




i 1
o
£
i

3.

5.

6.

7.

Develepment Corporation Act, It is a mational organisatien

Development cf enviromment protection techmolegy,
social development technology to solve the pollution

problems and city proolems stc.

Development of technology for recovery of oceanie
natural rescurces, bionics technology, new materisls
technology which could be basic technology for future

industries.

R and D necessary for cenverting the present in-
dustrial structure to a highly intellectual and

advanced technology oriented one,

Promotion of teclhimology assesement to heep a good
harmonization between technology progress and the

living standsrde of the mationm,

Promotion of intermational research ceoperation with

developing countries.

Promotion of industris! standardization in accerd

with the wovemont of international standardization,

JRDC was established in 1961 under the Research




fully fimanced by the government and functioning under ad-
winistrative control of the Science and Technnlogy Agency,

The main purpore of the Corprration is to by ing to the
sttention of induatry p: omising vesearch projects and develop
them, iin collaboration with industry, suv thai ressarch results
ore used by industry. Tne development is 100% finenced by

the JRDC. 1If the projects succeed, JADC gets back jts fi-
nencial imput, without interset, in yeurly instaiments, 1If
the projects fail, JRIC writes off ite contributions to the

projecte,

As of 30 March, 197%, B) projects have bdeen suc-
cossful and 7 have failed. It i eurrently financing 7%
projects amd ite total develupment costs for the year amounted
to abeut US§51,000.

JRDU operations have been 1imi ted to Japan, 1t
has mot yet scld a process sbroed., Some of the projecta
fimanced by JRIC include the production of sagnesium oxide
from surpentine (failure); the production of high purity
irem oxide by echlorine precess (success); and disposing agent
of weste vater and filter sid from dimtommceous esrth (success).
Generally speaking JRDC takes om the wmost difficult projects,
vhers fimascial risks are high for industry to invest in thew,
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l‘; cal oxratomy (T o, J

This is the larges: research institute under the
segis of AIST. The project porifolic is based on pioneer-
ing long-term reseurch nt the frontiers of their area. This
basis differs sharply from that adopted in the developing
countries where the main effort goes into adapting known
technology. The difference is shown clearly by the practice
of the Klectrotechnica! lLaboratory in subcontracting a very
substantial part of its programme to industry i.e, the
Laboratory is using the known technology which is already

commercialized.

One of the projects baing carried out by the Labe-
ratory concerns the development of a Pattern Information
Processing System (a $100 million project) which will enable
the direct input of charmcters, pictures, thres dimensiomal
objects and speech, and provide such built-in functions as
parallel operation, sssociative intormation retrieval iaferease
and learning capability, The need for computer recognition
of Japanese writing is a major stismulus and new methods have
been developed. Another project, which is associated with
the adove, involves speech processing and aims at direct
verbal communication with the computer, starting with apeech
synthesis. A third project involves the development of
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intelligent robots which hanr, to-date, largely concentrated

on coupling of a lamer tracker with the manipulative mechsnica.

The Nationa! Research Institute for Pollution and

Resources is one of the R and D institutiont managed by the
Agency of Industrial Science and Technology in .Japan., NIPR

has a central cntlblilhmeht'at KAWAGUCHI, an annex at UKIMA
(Tbkyo) and three branches, The participants visited the me [,

laboratory and the annex,

At present the Institute is concentrating ite
attention on the study of environmental! problems that affect
Japan and the utilization of some of the natural resources
available in the country, Work is currently being carried
out on air pollution control (wind-tunnel experiments on air
pollution in Tokyo area), water pollution control (Tokyo Bay
ete,), cumbustion and combus .ion control (t sts being deve l opod
for memitoring and control of oxides of nitrogen, etc.), coal
and carbom (spherical activatud carbon, formed coke, ete.),
hydro-carbon processing (hydro cracking of asphalt to synthet?!-~
crude), mining and safety (development of tunnelling and boring
squipment, development of techniques for under-sea mining)
and solid vﬁ-fo treatment (pyrolysis of plamtic materials,
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recovery of wastes from paper mills, ete,),

The processes commercinlized by the “natitute
include production of spherfical activated carbon from coalj
paraxylene manufactured by crystalization and separation; and
development of techriques on Lhe estimation of air and water
pollution, The Institute is largely fumded LY the government
und bas & steff of about 400 (Technical 280 and Admintatrative

120).

H. ZXoukishige Mikei Company, Ltd, (Tokyo and Yokoheme, Japan)

The company wes founded 70 yeais ago, firast to
manufacture sugar machinery which was then being imported
into Japan. Later the compeny diversified its activities and
nov menufactures equipment for meny chemical industries, ime
cluding petro-chemicnls, pulp and paper, food processing and
metal indurtries, They have alao branched out into squipment
for water and air pollution abatement. The total turnover eof
the company is about US$100,000,000, 1t has 1350 ewpleoyess,
570 being angineers,

The technical aspecta of the company's work and the
underliying principles mainly concentrates on solid-liquid
separation processes. This hes taken it into various chewi-
cal processing, municipal wate, and sewage treatment and air



and water pollution cunirol equipment. In this connection, a
"pyrox"™ process for pyrolysis of municipa' wasies has been
developed Yy the company, Thi: project was ¢ rried out, at
the developmeni stape. with funding frow the Japan Research
and Development Corporvation, Otuer R and D projects in which
the company has made contributions include the deve lopment of

better centrituges ior susar industry and crystallisers,

I. Nippep Flestric Company Lid., NE~ (J(awa!gi, Japax)

NEC was established in 1899 to wnke telephone gete
and switchboards., Today the company has a capital investe
ment of US$130 million, employs 60,700 revple and has entered
into all fields of communication including information proe

cessing systems (computers) and postal eyuipment,

The company's activities are organized into six (6)
groups: radio, wired comaunications, electron device,
information processing and industria) systems, electrical

household appliance, and research and development,

NEC supplies 90% of the domestic market for micro-
vave equipment; 0% of the domestic share of broadcasting
systems aad equipment and over 60% of the export market and

produced the world's first fully transistorised computer,




NEC is also applying 4ts eloctironic capability to such sociel

uses ap medical! electronices aind euvirunmental pruotection.

AL NEC R and .. activ.vies #iv undertaken not only
by the R and D group but also by the different manufscturing
greups. The K and D qroup itse!f coneiste of eight (8)
central research laborntories: c«onducting raseprrch on mate-
rlials; solid state; memory (romputers); electron devisesy
quantum physics; commiuicat,ony conputer system; and
poripheral equipment, [l alsc hus [aboratories for production

automation develiopmern: and poliution control technology.

The colour T.V, Factery st Kawasaki is part of the
NEC Electrical Household Appliances Group., The factory em-
ploys sbout 1,000 people werking from 83100 a.,m, to 5100 p.m,
daily (with » ope hour lunch break) tor 5 daye n weck and
produces 20,000 colour and 20,000 black and white colour T,V.
mte per month., Tha factory expoits to over 50 countries and
manufactures for more than 20 b and nawes in tue U,S, alone.
For this reason a T.V. broadcasting fecility is mainteined in
the factory which is capable of producing 10 different broad-
cast patterns and 24 differunt Lrosdcast wave types in order
to reproduce the various T.V, Lroadcast rystems used around

the world,
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o The printed circuit boards are mass produced on
woving assembly linee snd tested, The varioug T,V, set
modeis are then sssembled fr.w the printed circuit boards
ond other componente. There sre over 1,200 components in
a colour T,V, set and approximmtely 500 in a black and white

set,

There ieo 100% e’t?gklu of sets produced for .“-‘.?-
trical sheck safety., 1In .:ddiuon. svary set ia mbjocm to
mechanical shock %o chetk for loose fittings end left to run
in for 6 - 88 hours depending on the model, The fsctory
also hae facilities for reliability and envirommental testing
of products including a facility to simulate the esarth's
magwetic field in different parts of the world where this
could affesct the "colour purity™ of large sise screens of

colsur T.V, se te.

J. fersinmept lndusirie) e sieament lebore tery, GIRL
Bisnshi-Teukisomm (Sagmerc, MNekksido)

The erganisation is eimiler to an R end D organiea-
tion iw a "developing country®. Japan is interested in de-~
venisping Nokkaido islend, and in getting industries to establien
plants there, The laboratory vonwiders ite chief function to

be Whe dovelophent of rad ‘miteridis present at Hekikwide, and'
thus encourege its indueibriaismatton, = = o Dt teew




The GIDL is organised according to a matrix struec-
ture. The staff is divided into ) departments: mineral
deposits (including coal); chemical analysis; pollution
control; and design and control of chemical plant (incluwding
testing of imdustrial materiale). Projects are sanaged
vithin the divisioms, vhich has a division head. The imdi-
vidual project would have a project lesder, amd if large

enough a preject manasger in addition.

The total present staff comprises of 107 peeple.
The 19793 budget ameunts to $2,333,000, af whish 1,139,000
1e allocated to perscanel. The remminder is sllecated for
such activities aa building and general services, mev eNergy
technelogy, pollution pretection, atomic energy, urban waste
utilisation and imatrumentation. The fumis are ebtaimed in
the ferm of federal govermment gremta, through AIST, aleng

with other institutions under the eegis of AIST, on the basia
of project proposals. Additiemal imcoms is received frem

research contracts with the government and lecal ismdustry.

GIDL has recently (since 1972) achieved success
in & sumber of projects, seme of vhich have beon ceamer-
cialised. Vork om ather projects is st the developuent otage,
mnt., This is being dome im ce-operatien with imdustrial
ontorprises. Some of the imndividusl projects sre of swsh

.uuubtﬁlhuomuuﬂﬁthm.rm




cempanies on he basir of different rat materlals or on
porintdon ~aiv oy of he projects, The conrercinlization

of some © GIDL's profacis wa arranged Ly t.o Jajpan Remearch
“nd Develapmant Corpor . cion (JRDC) while others were arrangei
by GIDL directly «i't tho reisvant industry., Coumecrcial
feasibility ven evadently esiablished 4n the lavoratory

wlore conmnycial crniion WAl aistomnted,

K. Japan Stee! Yoils, :.td, (Muroren, Hokkaido, Jupag)

The Murcran plant ol thy Japin Steal Worke, Ltd.,
vhich wae established over 60 Years ago, 1s one of the four
units of the orgnairation. The othar Lihree units nre located

at Niroshima, Yokobana and Tokyo, The Murovan plant 1s
specialised in ihe building und fabrice tion of very Leavy

equipsent requi.ed for power plautr, nuciver energy stations,
fortiligor und other petroshoaical und ta and hydro-electirie

projeats,

The facilitios of the plant include presses of
supacity 10,000, 8,000 and 2,000 tona for forging operationng
i and 130 ton smeltcrsg heavy plate mi) lag welding and

saterials shops.

The plunt has the best rosearch and davelopunent




department of the rompanv and {s regeided ae one of the best
R and D unit in iron and steel in Japon, Ite activities
cover R and D work in the mpecinlised fields of stee! making

and metal fesbricatlion,

The 1t andt D uni{ employs 140 prople, about 0%
of the total (4,100) smployess in the Muroren work plant,
The budget of the departmeni {s about 1.9%% of the total
enles value of the company A products, This figure is high
when compared with uliocations made hy other ateel companies
in Jepan for R end D which averages at about 0.8% of the
respective company's total sn'es value. The unit aliso ree
ceives funds from governmont agoncies on some long term

develupment projectna,

The R and D results of the department which have

been commercialized include the developmant of procesnses

for vacuum curbon deoxidntion during ateel ingot making
mamufacture of a 247 ton rotor torging out of 500 tom ingot;
end manufactuvre of 245 ton back-up rolla for plate mills,
Another project nearing the commercial stage concerns hydrogen
embrittieoment of stee!, The R and D projects are divided fnto
two categories: short ‘erm progectin (U to 2 yoar duration)

vhich conceutrsteas on yuelity {mprovement and cost roduction

and long term projocts (1 te 10 year duration) on the de-

velepment of new procesmes ang materials, Although the




unit ce-operates with laboratories of other companies on

Jeint research projects, its involvement vith government

researeh institutions and universities is very limited in

viev of the extremely specialised nature of its work.
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LIST OF P, MICIPANTT

Jountry particijanbe

brazil

Gorgatti-Netto, A, Director General
lustitute ol Food Teecimclogy (ITAl -
P.O, Box 179
13100 Campinas-SGP
Brasil

Chier

Division of Resmarchi Promotion e
Evaluation

Netiorai Of.ice tur Scientific and
Technicul Reweanrch (ONAREST)

P.O. Box 457, Yaounde

Director of Commnrcinlization
Technological Ressarch Institute
( INTRC-CORFO)

P.% Box 667, Sen iago

Yalensuela, G, Assistunt Director
Institute for Technological Research
Avenida 30 No. 52-A-77 '
Bogotia

et

Abouedlam, K,.H. General Technical Manager
Egyptian Gunera! Organisation for
Metallurgical Industries
% 26 July Street, Cairo




Gian

iartey, E,

Guat

Valladeares, L.J.

Indin
BhOJnn.' N H.R.

indonssin

Kodi jat, B.

Aazasl

Bernstein, H,

Keraa
Paok, H.V,

Disrecior
Industrial Hessairch lnstitute
P,0, Tox M3I2, Accra

Head ot Cellulune and Paper Section
Gesneru! Aserican Resvasrch Instilute
for lndustry (1CAITL)

P.0, Box 1552, Guatemala

Sojentist

Technology Utilimation Division
Gouncil! for Secientific and Industriel
Research

Rafi Marg, New Delhi 11000}

Assintent to the Minister of Industry
Department of Industry

Jin. Kebun Strih No, 736

Joekarta

Director

Technion Research and Development
Foundation Ltd.

Technion City, Haifa 32000

Mananger of Technical Information
Department

Korea Instiilute ol Science and
Technology (K1SI)

P.0. Box 171

Dongeblne Mun, Senul, Korea




Yang, J.M, Vice-President for Research I
Korea institute of Science and
Technology (%1ST)
P.0. Box 17
Dor.z-Dae Mun, Seou., Korea

Nigaria
Koleoso, 0,A, Ag. Assistant Director of Research
Federal Imstitute of Industrial
Research
Oshodi, P.M. Box 1023
Ikeja Airport, Lagos
Ehllissines
h“‘“‘ﬂ' L.G, Chief
Plenning and Programming Division
National Science Development Board
(NSDR)
P.0. Box 1%96, Manila
Ainsaners
Chan, .8, Deputy Director
Singapore Institute of Standards «uu
Industrial Research (SISIR)
179 Riveor Valley Road
S8ingapore 6 !
Ihadland
Lebavanijayn, P, _ - bireeter

Project and Plamning Office
Applied Scientific Research
Corporation of Thailand (ASRCT)
196, Pnaholyothin Road

Bangkok 9




Charles, H,

Nenesvela

Escalona, C.

Mcazil

Gaszinellii, P,

Iida, 1.

thQ r.M,

Director

Caribbean lndustirial Research
Institute (CARIRT)

Universtity Post Office

St. Auguntine

Head

Research Promotion Division
National Council for Science and
Technology (CONCIT)

P, G, Tox 70617

Lo« Hfuices, Caracas

Director

Technological Centre of Minas Gersis (CITEC)
Rua Jose Candido de Silveira 2000

P.0O. Bax 2306

30,000 « Belo Horizonte -~ MG

Product Development Co~ordinater
Secretariat of Industrial Technology
Industrial

Ministry of Commerce and Industry
Av, Veneruela 82 S§/4312

20,000 Rlo de Janelro

Director of Administration and
Finance

Research and Development Centre
(cePrD)

Rua Torquate Bahia Ne. b-8/712
Selvader, Bahia




Guerra, A.G. Assuciate Dean fo; Research
Di imion of h)nin;or.ln@ and
Aiciitocture
Technological and Higher Studiee
lnatitute of Monterrey (1.7.8.8.mM,)
Sucureal de Correos nJn
Monterrev, N.i.,

Reyma, R.G. Director
Industrial Research Departriment
Technological and Higher Btudies
Institute of Monterrey (1.T.E.5.m,)
Sucursal de Correos ol A
Monterrey, N.L.

Bvans, D.D. Assistant Director
Denver kesearch Institute
University or Denver
Denver, Colorade 80210

Chopra, V.8, Public Relations Programme Offiger
Asian Productivigy Organiration (APo)
=14, Akasaka 8<-chome
" Minato-ku, Tokyo 107, Japan

*  lskander, N.R, Industrial Projecis Department
Intermationat Bank for Reconstruetion
and Development
1818 N Street N. W, '

“tm@ﬂ b.cC, MJJ, V.8.4.




Lalkaka, R.D. UNIDO/ESCAP Regional Adviser onm
Transfer of Technology
c/o U.N, ESCAP
Sala Santitham
Bangkck 2, Thailand

* Woodward, F.N, Consul tant to U,N. ESCAP

Inveresk Research International
Musselburgh, Scotlund

Chung, T.S8, Eeonomic Affairs Officer
C.N. ESCAP
Sala Sentithrm
Bongkok, Thailand

L DU uinted C ultant

Ratnam, C.V.8. Managing Director
National Research Development
Corporation ot India
61, Ring Road
Lajpatnagar ill
New Dethi, 110024

India

* Royce, ¥.8S. Direc ¢cor
Stan.urd Research Institute East Asia
Edobashi Building
l=1i-1, Nihombashi
Chuv-ku, Tokyo 103, Japan
Representing World Association of
Industrial and Technologlical Research
Organizations (WAITRO)
3650, Westbrook Crescent
Vancouver 8, Canada

Wilkinson, J,B, Research Divimion
Unilever Lid,
Unilover House
P.O, Pox 68
London ECAP 4BQ, Englend
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o

Jang, J.J. Acting Chief
Pu lic Relations I'ivision
Ke oa Tnstitute ot Science and
Technology (KiST)
P.0, Box 1931
vong Lae Mun
Ssoul, Xosrea

Deputy Senior Officer

Hashimeto, H, Office of International Research and
Development Co-operation
Agency of Industrial Science and
Technology (AIST)
Miniatry of International Trade and
Industry (M1TI)
Kasunigeseks, Chiyoda-ku
Tekyo 100, Jupan

Ndam, 8.N, Industrial Development Officer
United Nations Industrial
Development Organisation (un1po)
e Pox T07
Vieonna A<1070, Austria

* Marticipated for only 1 or 2 days of the ¥orkshop,
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Annex 1
SCHEDULE
Jund g Novembor 1975
14.00 - 17.00 Hegintration and Administrative Matters

at King 3ejong Hotel

ond oy 1¢

08.30 Regintration and AMrinimtrative Natters
(continued) at XIS?

09.00 Opening Ceremony

-  Weleome address by §.J. Hahn, President
of KI3T

=  Opening of the Workshop by M.3. Chei,
Miniater of 3cienne and Techmology

-  3hort remarke by 0. Chand, Deputy Heaident
feprenentat ive of VMNP in Xorea

~  Address on behalf of UNIDO by 3.K. Nam,
Industrial Dovelopnent Officer, UNIDO
Readquarters

10. 30 Organication of tha Workohop

14.30 Introductory remarks and discussion on the
"Commercialization of Researnh Reaulta®

Tuendgy, 4 Hovember 1975

03.%0 Introductory remnrks and disonnsion on
"Governmental policies and machineries
for the commercialisation of resgearch

resulin?
11. 1% Disoussion continued
14 .00 ~  Pregentation of film on KISYT

~  Introductien of KITM Display room
=  Tour of KIST laboratory mildings




11.1%

16.30

09.30

11.15

07.3
4.00

16.00

08,30
09.00

4.0

.67 -

Experiences of KI8T in the Cosmerciali-
ration of Research Resulte and
Discussion

Experience of XTST in the Commareiali~
sation of Research Results and
Disoussion (continued)

Tour of Folk Village

Experience of XIST in the Commerciali-
zation of Research Results and
Disocussion

Bxperience of KIST in the Commercinli-
zation of Resmearch Resulte and
Disoussion {oontinued)

Introductory remarks and Discussion on
*International Co-operation for the
Commercialization of Rescarch Results®

Country briefs
Genrral discussions

Travel to Pohang

Study tour of the Pohang Irom and Steel
Company Ltd., Pohang

Sightseeing tour of Kyung Ju

Travel to Ulsan

Tour of Nyundai Shipbuilding and Heavy
Machinery Company Ltd., Ulsan

Travel to Seoul




§¥ﬂdﬁ¥1 3 Novomber 1G75

1°. 10 Trawel to Jaan

Monday, 10 Novemkar ‘.7t

09.10 Ttudy tour at the Junan Apency of Induatrial
S~ience and Technology (ATST) Headauarters,
Tokyo

14.00 3tdy tour 1t the Reaearch Developmant
Corporatinn of Japan (JHDE),Tokyo

1%.30 Stady tour at tne Electirotechnisal Laboratory,
Tokyo

Tuepday, 11 November 1375

09.00 3tudy tour at the Natiornal Hesearch Tnatitute
for Pollution and Remources (NRTPR), Pokyo,
fUk1ima branch)

13.30 dtudy tonr at NRIPR, Tokyo,(Xawagachi branch)
ad 12 Novem 197

07.00 Travel to 3apporc, Hokkaido

14.10 5tudy tour at Government Industrial Develop-

ment lahoratery, Holekaido

1 ovenuer 1975

09.00 Travel Lo Muroran

13.00 Jtudy tour at the Japan Steel Works, Ltd,
Muroran, Hokkaido

16.30 Trava) to Tokyo

Bagurday, 15 November 197%

09. 10 Revirw and adootion of the Draft Revort of
the Rapporteur and Recommendalions of the
Workshop

12,30 Clesing of the Workashop

r 1971 Departure
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LIST OF PERSONS Mpp DUKING STUHDY  Pongje:

kTS

Choi, .8,

Chen, 3.D,

M| 8.N.

M. T.'Q

m.u".

Ylla. Y.Q.

Head
Biepolymer laborator y

Co-ordimator
Division of Mo tallurgy

Head
Hybrid Integrated ci rcuit Laboratory

Research Co-ordinator
Food and Biotechnology

Research Co-ordinator
Computer System Development

President
The Korean Technology Advancement
Corporetion (K-TAC)

Managing Director
Project and Bnginesring Diviston




Fujisawa, O,

Ma tpumoto, K.

Takagi, T.

€ v
S nariron o Jaan Titoc)

Nakagene, M.

e e

Nakajima, T,
Nakaysmsa, K.

Nishine, H,
Sato, K.

Teuchiys, §.

Ra e

Ashida, 3.

Senior Officer for International
R and D Co-operation

Prasident

Head ol Research Department

Vice President

Director

Chief
Speech Processing Section

Chief
Planning Section

Chief
Information Sciences Divisien

Chief
Automatic Control Divisiom

Chief
Systems and Control Section

Director
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Smbiahisn Kibed Comseny Iid.

Swreita, K, Baecutive Direcser
Internetional Operations

Kureita, 8, President

Nerita, N, General Manager
Knnoe, ‘ Gonerel NManager

Conswmer Rlectronics
Overseas Narketing Division

Tomegane, N, Superviser

, Sales Co-ordinetion Sectien.
‘ Comeumer Electronice
Oversess Marketing Divisteas

lltl\li. 8. Ohiefr
Third Research Divigion

Sato, T, Chief

Second Ressarch Divigion
Yomnguehi, N, Research Plamning Directer
Yoohida, Y. Director

Onedere, 8. Boputy Oenerel Plant Manager




Slto, T.

Yamaguohi, H.

Yoghida, Y.

Chief
Second Rosea: h NDivigicy

Repearch Planning Dirscter

Director

The Japsn Jiee] Works, Ltd.

mmrﬂ' 3,

Adachi, K.
Sator, S.
Suzuki, K.
Sawada, 3.
Taniguohi, K.

Sagawara, Y.

Deputy General Flant Nanager and General
Manager of Atomic Pnergy Department

Osneral Nanager of OJeneral Affa!rs Department
Researoh Laboratory

Banager of Ressarch Laboratory

Ranearch laboratory

Research lLaboratory

Oeneral Affaira Department
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