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Opening Address by the Minister fop Scignce
and Technology, Dr. Tuh Chin Chye, at the UNIDO
Semimar on the Himulation of Industrial Research
in Developing Courtries on 21 Novomber 1072 at
the Regioml English Language Cemtro

The production of goods,whethor thay are agricultural or industrial,
involves a mumber of links. They hegin with the purchagy of raw mtorials,
processing or mmfacturing, markeling and sales. At overy stage in this
chain there must be technical competence for quality control of the raw
material, managerial efficiency in production and the ability to size up
potential markeis for the producte Industria) research should) therefore,
eabrece not only the technical Lit also the economic problems of an industry,
While the theme of this seminar is "The Himlation of Industrial Research
Activities in Developing Countries®, it is hecessary for us to imquire algo
into the factors which inhibit or deter investmont in industrial research.

I$ could well be that an analysis of these negative factors could provide
an urderstanding why industrial research suocceeds better in some courtries and
less in others,

In mny developing coumries, the research enphacis is on basic sciemtif-
ic work carried out by returned students who have octudied overseas. Jary
contimue working on the same research topics that theay did abroad on return-
ing to their home universities, Such scientific, work far the greater part
has little relevance to local econcmic needc. It is not surprising therefore
to finmd in developing countries which are struggling to develop their in-
dustrial infrastructure that mamifacturers and businessmen view research
with scepticism and oven wnong goverment bureaucrats there is diffidence
towards the ability of universily research to comtribute to economic devel-
opment . For developing countries which do not have a substant ial pool of
qualified persons trained in rosearchyand what qualified manpower thay have
are fourd mainly in colleges ar universit iegy tha problem of stimulating
interest in industrial research and converting those involved in industry to
the idea that their mamufacturing operations can be improved by research is
indeed a formidable one but nat inmiperable. In essence it amounts to




coupling university research with irdustrial requirements and making the
most out of the little that developing countries have.

The factories of developin; countr.-r are al! small or medinm in size.
Their resources in manpowor, orgardzation and marketing cannot match those
that are available to their noumnterports in the developed countriese For
thie reason, goverments of many developing countriec seek aliarnate ways am
means of how to ensure the appropriate tilization of trainod manpower
80 that their inmdiganous industries can remain viables It is therefore not
uncommon for developing countries to copy the ratterns for the organization
of research which exist in those countries in which their students have
once studiede In the United Kingdom and Furopean countries, there are
Councils for Scientific and Industrial Research which maintain their own
laboratoriese In the United States, there are the Natioml Science FPoundation
and the National Academy of Sciences but these do not have laboratories of
their owme In the USSR, scientific research like industricl production is
state arganized. In the early stages of industrialization in the USSR,
short~term problems and trouble shooting were dealt with by science academies,
but with the development of more industries and the availability of scientists
and engineers, industries took over shori-term applied work while long-tarm
applied work is performed in the research instituten and fundamental
research in the universitiese In Japan, in-house research accoumts for more
than two-thirde of the total natioml expeniiture on research while the rest
was distributed to research institutes, universities and colleges, This
does not, however, imply that private industry in Japen is hearing the total
cost of the in-housa researche Thers are indirect subsidies provided by the
Japanese Govermment in the form of tax reliefs as well as direct subsidies.

It has also been pointed out, to the amazement of business maragement

schoois in North America, that Japanesc firms are less worried about their
fimnoial liquidity than Amexrican fims,as Japanese firms receive loans

from banks on genarous termse In the United States, in-houssresearch is
stimilated by foderal contracts with the main contractors farming out
research to smaller firms awmd even to universities. It is not, thorefore,
surprising to find presidents and vice-presidents of Americar firms flying to




Washington to lobby Semotors aml the civil administrators until they have
developed a keen ewareness that aconomics iu also tied up with politics.

It is not for me to swgest in what form research should bo arganized
in your countries. There are hListorical rcasons why resoarch imstitutes or
agencies follow certain organisatioml patierns. The motivating impulces
far their orpanizalion Jike nine-tenths of an icobery are not seen. Thay
differ from oma countrv 1o another country but they m:st ba umderstood amd
fathomed out otherwise developing countrios wi.l with raivote cogy the one-
tenth of the research arganization that ie visibleyonly to find {0 their
chagrin and great 1osos that whal they have copied hao not worked because
the economic and social impulees motivating developing coumtries differ fron
those of the industrialised countriec.

We need to realize that whatever pattern of rumageasnt or organisation
of research each country chooses, cost-effectiveness should be the prime
question in ouwr minds and to understand that unless research results can be
offectively used in any of the stages of production and markot i ng, such ree-
earch will have little impact on economis growthe The United Kingdom
itself has in recent ycars undertaken a study of the effectivensss of its
own research laboraturios financed from public expemditure. This study has
besn embodied in the well-known Rothechild Report, "A Framework for Govermment
Research and Development™, Ita major recomsendation is that applied research
and development ocommissioned Ly the govermment should be performed on a
cutu-u-/ooutrwtor principle. Thia of coursc has lod to an inevitable
furare among British scientists and acedemics who have lived on a long
tradition of independence in scientific ressareb. An article entitled
"The Coherent Science Policy", published in the jourmal India in 1910,
stated that the output of matiomal laboratories run umder the auspices of
tho Imdian Council or Sciemtific and Imdustrial Research in 1966/67 was
only ) of the total ocutlay on these laboratories. 1 accept that it in
not always possible to make an accurate iccounting of the costs of research
activities and assese their benefits. For this reason I do nut believe that
sxpressing the retearch effort of a courtry ac a percentage of its CDP is
neaningful for developing countries whose economies have yet to take off,
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Large cums of money can be spemt on so-called big gcience projects as in
high energy purticle accelerators or in spacs erploration withoat bringing
about a fall-wut of visible aronomic benefit for the marses of people. 1
lrvestment in ouch types of ~er~arah mo~» likely reflects either wealth that

ha3 already been accruad and which can be used for ccience culture or a

sompulaive concentration of resources to ensure military security.

Industrial research can be promotod or inhitited indirectly by other
govermmental pulicies. For instance, developing countries in the initial |
vtages of lmdustrialization promote import substitution. In order to make
mach indigonous mamufacturing viable, it has to be protected from exterml |
competition by import tariffs. ilowever, excessive protection makes these
indigenous irdustries complucent and encourages a gself-indulgent attitude
that all is well so that initiative to improve and apply more modern techmel-
ogy to devolopmont is killed. There is little inclinstion towards innovation
and industrial rosearche On the other hamd, if such industries mamifacture
not only Tor the domestic market but are also export-ariented they will
have to face intermational competition, Because of the sharpness and keennsss
of such compotition, induetries will be stimulated to develop skills for
technicol innovation and promotion of merket ressarch studies. Japan which
probably has the world's largest balaice of payments to-day recognises thas
trade cannot be dissociated from ressarch and its Ministry of Internatioml
Trado and Industry undertakes the role of feeding.industrial firms with
technical information and exper. advice om the multi-farious aspects of

purchasing rawv materials. machinery, or licensing rights, processing,
mamufacturing and maxketing.

Developed countries whugse political phiiosopiiyis based on private
erterreisen have vast complex patamt offices to protect commercially useful
recearch remults. ln addition some govermments have development corporations
which play an active role in assisting private enterprises to commercialise
the results of rosearch and development. Tho presence of these facilities
encowrages industrial innovatione

Thare is no doubt that developing countries face formidable challenges

in their attempte to narrow the gan belween themseives and the industrialised




countries. Cowy.ny research orgwnizations which exist in imdustrial countries
doss not necessar.ly produce the resulte whinl, leveloping countries hope for,
Developing con.iriac must, therefore, fivri cultivate an ability to adapt
amd socomdly daf'ne wha® choild be tie wiwitics towardo which their
research effortu ought .o be direcied, Indusiria: research has been
classified into the following three catogories

le Those whiich bring abaut inereasos ir prouctivity
or improvemant. in ! he nuality of pradusta,

2¢ Thove which aroe irmovation: to exasting productc op
or to mihwir of procnemitg or aswincturinge

3o Thoee which bring about a1 growth of complotely new
indusiries. An example of this in the invention of the
transistor which has brought about o new revolution in
the elactromice industry and given a new dimension in
communicas i onc,
Developing coumtries on their own efforte are lece likely to succoed
Wy engaging themselves in thin third type of remearch activity, This is not
bovause they do aot teach solid state physios but because they lack entre-
prensurs amorg their sciemtists, However the ares whare industrial research
will be mroductive amd which will entail a lower coot will more likely be in
$he first category where shori-tern problems and trouble shooting can make
an impact on indusiry by stundardiving quality control amd promot ing

productivity,

Sirgapore is a develoring coumtry even though in the last ten yeoars,
the comtribution of mamufacturing to GDP has increased by 13.9% while the
contribution of agriculture snl fishing has decreased b, 4.2%s Although
the main thrust of owreconumic effort it in irduntrial mmfacturing, I
fesl it would be a mistake to forget that we all live in an agro-industrial
complexs How wich of onols development offort should be directod at
industrialization, how much at agricalture amd the conversion of agricultural
raw materials into industrial products must vary from ono country to another,
Whatever it may Le,we in the doveloping counmtrior can always console
ourselves with tho thought that astromauts can be surrounded by the most
sophisticated equipment that hat been made through R & D,thay will still




want to come down to earth at the vision of oggs and bacon, beefsteak,
mutton cutlets, good cea~food ard a botlle of wines It ic only vegetarians
who are resolute enough to wish to remair in npace.

STATEMENT BY NR. 1, H, ABDEL~RAHMAN
EXECUTIVE DIRECTOR Q@ UNIDO

Industrial research is recognized in both industrialised anmd
developing countries as an effective tool of industrial development.
Although the relatively new concept of indusirial research dates from the
first decade of this cemtury, it has developed rapidly. Most developing
anl industrialized countries have defined their scientific amd industrial
reoearch policies with varying degress of comprehensiveness and have reached
various levels in their implomentations H{owever, there jeems to be a general
agreement that an important practical measure would be either to establish or
to modify industrial research organizations in order that they may become
the focal poimt of inmovation and technological iwprovement,

Marny developing coumtries have esta™lished such research inastitutes.
They aim at undertaking recearch and development programmes and at developing
technological and similar activitier which could provide various services to
the industrial enterprices amd other industrial development agencies. Their
effectivensne must be measured inter alia by their umcfulness to the
industrial commnity and to the extent to which various industrial umnder-
takings make use of their services. This will not take place automatically,




nor can it be brougnt ahou! by offerirs services ot rubuidized rataes op

cren firees Such institutes must succanoinlly Yaeli™ tiheip rervices to the
business cozuniby; in olicp worde. “hev murd Le "uEiress orionted, Whilo
tho insltitute. mrty on the one hand, endeavour 50 maks ;heir services better
known to the varioun irdustrinl enterprines onerating in their respoctive
countries, i{ iy, on the other hands essential for the emeorprices to an-
courage the research institutes by utilizing their avai lable #kills amd

cwenlibic:.

Jince the inception and creation of UNIDO. empiinsio '8 neen placed
0. its programaes in industrial researche The aonighance baing rendered
by UNIDO to {he developing countries in this field conciniratea on the
csiablishmont of the inotitutes mentioned above amd the expansion amd strength-
eaing of axisting ones in order to improve {their usefulness and effectiveness
to the imdustriel seactor. Some intitutes heve become impertant sources of
Sochrological innovation, and the industria? comwrily is availing itself
increasingly of their Bervican on a sontractual basig, A musber have ad-
vanced conniderably and are tuder bafdz_mg the desigr of industivial proocesses
ad plants alter having carried out technc~scononic fuasibilities und select-
cd the approgriatfa tochnologye A great muber also serve as the technical
arm of the government for underiakine techumical inveotigations required for
rakirg dacic.ons,

With the censtaws rapid Cevelopt niy in %echnology imustrial research
lustitutos need to adapt their stiuciw e amd tha ucope of their activities
in crder to doal with such changose 1n their industrialization effortn, the
dereloping countries deperd largoiy on Yareign ‘ochnologies, which are the
veLull ef invenidi. ard Fiinctakisg rorasrch carriod 0wl for caveral years,
Thay are, therefcre. not alwaye suitable for the developing couniries,
partiocularly those tochnologies that wore not faresean for labour-abundamnt
cconomies. Theay world necosnarily undergo adaptations at various degrees to
suit the individual environment.,

The adaptation of foreign technolugies for loccl application is only
one approache More impartant, in the long rmuy, is the devalopment of
local irdigenosus technolsgios most suited for local conditionse A rumber




of policios would have to pe made at the matiomal lavel to enccurage ami
ansiot the research institutes in Buch new veni,ures. In thig connexion, UNIDO
is Placirg emph .gis on its assigtance t . developing count. iesy on tho
organization of industrial research at « mationg} level, amd in drawing up
sutable industrial research policies arienmted towards practical objectives,

The implementation of such efforts would depend not only on the
buildings ana oJuipment available to research institutes but to g greater
cctent on the competence of research personnel avnilable in the country,
lajor effarts gt both the mationa) and internatiomal level will have to be
pat in the development of Such personnel., UNIDO has been developing a series
of in-plam training rogrammes far this purpose, It is hoped that the
Frograzme will be initiated in 1973 in Holland fop managers amd/or genior
oxecut ives of imdustrial research institutes, Thig vould %o in Co-operation
vith the Goverment of the Netherlanmds which has kindly offered to finance the
Programme. UNIDO ig oomtiming to wark on Plans to extend the programme to
othar levels of personnel such ag liaison officers, project team leaders,
project evaluators and techniciang, When those arrargements are finalized,
invitations would be extemied to your govermuente to nominate participants,

In the light of tho aboye and judging from UNIDOls oxperience in working
wvith several developing countries, trends for future developments ip
industrial rese.rch indicate that mjor afforts would neer to be directed

towvards ;

- The development am use of indigenmg technologies; setting up
of pilot Plants; choice of appropriate foreign technologics;
and the improvement of the cupacity for the aoeimilation of
foreign tecinology amd 5 adaplation oy innovation undap local
comditions,

products such ag textiles, food processing and construction materials
amd the development of local technologicvs ang the selection of appro-
priate Processes, equipment ang machinery for irxtuatrialization: the

initiation of applied ressarch Progranmes, carried through the various




appropriate local a fureign reoults of regearch am development
for imdustrial uber; determination of costs of tochnology, °
covering apmromiate choice, : cwtalht'ton, Ml eionine ang

= The developuent of EPPTORciats industyiag information nng imuiry
sarvices including colloction amd diasemimation of information on
results of resecarch and devolopum. and the orgunization of semimrs
0B various aspectg of renearch both on general and Epecific topicas,

developed and he developing countries) us well gs within the
developing oountriew,

= The training of local technologints, rencarch managers, vechnicians
amd othars capable of putting thege efforts into Operation,

UNIDO notes with satisfaction the sfforts being made by the developing
countrios of your region in industriag} research. There ia no doudbt that
your region is among the most advanced in {mustpial reoearch among the
developing countrios, Let 24 assure you that UNIDO ig willing and alwys
ready, within its limited Tresources, to asgigt You in your efforts in
industrial ressarch an well ag in imdustrig] developmunt gonerally. I an
convinced that Co~-operation at vapimg levels vetwean vesearch arganisations
Mst bresk nationg) and reciona? banta=tonr m eatahl ! h intermtional
links 1if moaningful results. are to be achieved, UNTDO is, therefore,
working on a Rrcgramme of pPalring researcy instituteg,

A quick glanoe at the Provisiomal Agenda for the Seaimr reveals that
discussions wil] be fooused on Bajor icoues which will affect tho level
of development of imustrial research in your countries. While UNIDO
18 .souning a catalytic role i comening thin Semirar, the implememtation
of its recommendations would largely depemd on yous UNIDO lnoks forward to
receiving these recommeniations ami hopes to inprove itg progreamme of
technical ascistance to your countriee in papt leular, and to a1l developing
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countries as a whole,

1 should 1like to express to the Singapore Authorities agr.in, UNIDOVs
appreciation for ita kind offer to host this Seminar. The ef’icienay of
its arganising committee has very much facilitated UNIDO's |reparations,

I vish you all success in your delidewrations.









