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introduction

In the implementation of their industrialisation programmes
developing countriea are often corfronted with prorirus which are
similar in many ~f these countrics, yet beccausc of vastly dissimilar
social, cultural and oconcmic backgrounds, different approachcs arc
necessary for their solution., While parallels can be drawn in some
cases, persisteat atitempt to secrch for model answers to these
probleme will only lead to over-generalised resulits which are more
acadcmic than practical, Industrial recearch, in & rather vogue
sense, is often looked upon as n~n ussential pace-setter for indus-
trial growth cnd n problem-solver for industirinl treoubles. However,
if the basic requirements of industrial research are not understood
and met, research and devilopment activities will wore than likely
be launched with a false start. This paper is concerned with one
aspect of industrial rcsearch, namely, the development of suitable
skilla., This is, in fact, the moat important aspect of the develop-
mont of industrial rescarch institutes because the success of an
institute depends on the guality ui its menagewent uud the ability
of its professional and technical staff, Industrial research
institute can be successful only if it cnjoys the confidence of the
people it serves, Only people can create this cenfidence by their
good prerformance. The types of skill required and the development
of these okills depend to a great cxtent on the objectives of the
industrial rescarch programme which in turn are governcd by the
special conditions that are prevalent in a country. This paper will
highlight somc of the major considerations agssociated with the
procoas for skill development and will briefly indicate the way
SIS1R, ie.ee the Sinenpore Institute of Standards ~nd Industrial

Rescarch, geoes about to accomplish this cnd.




The Need feor and Functiens of 'rdustrinl Rescarch Organisatiorns

Industries in vany developed ecountries are atle to carry out
their own rescarch, but those in dcveloping countrics often &re
unable to do so duc to technical and financial linitations., As
such, industrral resezrch in develop ug countriez is carried out
mainly by government or semi-guvernnent orpanmsations and inastitutes,
Such research institutes may be a centre of speciclised ctudy
relating tco o particular industry or it moy cater to the industriel
conpunity in gencral,

Developing countries do nct have thc capacity to meet their
scientific and technological requix;erm:nts fron their cwn roaourees
nor would it be scurd strategy for then to attempt to do so. In the
early stages of irdustriulisation, ¢ developing country depends on
the transfer of technolcgv fron advanced countries., To aveid the
pitfall of trecoming too depcndent on imported technology it nust
build up an indigenous scientific ud tcehnelerical copacity. A
country withocut an indigenous scientific and tuchrological capacity
has nc means of being awere of -ty own needs, nor of the opporiuni tics
existing in science and technclepy elscwhere, nor of the cuitadbility
cf what is available for its own neods. Thua far from being sudbe
stitutes for each other the obtaining of technelogy fron advanced

countries and building up of o ccientif,e and technological capacity

Yol

are in fact complementary. t wust e puroucd together, The rr.te
ot which the capacity to z2yply and adopt foreign tochknology to suit
local condition: can bte developed depends arong other factors on the
availability of suitably trained personnel,

T™e pein ainm of 1acustrinl resenrch crganisations in o

devcloping country is ¢ provice tecanieal ases stauce to existing

industrios and to casist in the cotablishoent «f new inductries.




The scientific and technical activities range from basic research

through applied rosearch and development to cxterns:en services, 1t
is however not possible for any cne industrial research crganisation
in o developing country to cover this wide spectrun of activities at
any cne time and hence it is important to cstablish priorities,
Another impertant function of an industrial research organi-
sation in a developing country is tu osurvey indi gencus rescources and
rav astericls and to investigate possibilities fcr their use in the
nanufacture of novw or improved products. Initially, research and
developmental studies should be directed towards the development of
technology with relatively high labour and low investment require-
monts. This would result in more effective use of capital and

saployment opporiunities for the availadblc labour force,

r 1l t c

The criteria for a successful industrial research prograane
can be summed up in the 5 "Ma™:

Menpover

Money

Methods

Machinery

Material

High on the liat is the critericn ¢rn nanpower. Unlcss there
ie availadle, 3 corp of suitally qualified versomnel in industrial
research, offectaive utilieation of other resources in thc country
sannct be fully exploited, Unfortunntely there is & universal
shortage of eoxperienced industrial rescarchers, particulary so in
the devcloping countrien, Foraal training ip educational instity~

tions, vhile providing a& foundation, rocs not develop the spoeific




skills and prorer attitude required nor the appreciation of industrial
probtlems. It is therefore necessary lo avgnent this basic education
and to devolep the oriertation and compotence for industrial research,
The skille required umnially vary according te the typeu of research
pctivities. OCbjective critcrie thereforc rust be usesd in the planning
training act:vities and in the selecticn of personnel training. While
the main ain of training progreoome is to develop the specific skills
required for the accomplishuent ¢f an industrs al recsearch progranme,
training should e¢natle personnel tco advance to more respongible

and thereby create job satisfaction,

Though the extct types of levels of skill required will depend
on the research activities of o country, manpower requiremenis uay be
generolly diviued in thruve categories:

1. Hanagencnt Expertise

2., Professicnel and technical competenece

%. Technician dexterity

wgenent Lxpertisc

Manegorent i the most inportant factor in the croation
and efficicnt usg of resources, including trained ypersonnel,
It is nuow receprnised that nanarenent plays a decigive role in
the industrinl research: crganisaticon, It c¢stablishes pricrities
and plarns an irdustrial resenrch progranne accerding to the
cbjectives cet ot notienal level, Only tec of ten has an
induatrial research effort ecne to noupght due to the absence
of well defized nins, in defining the areas of activitiecs it
must assess the skills required and previde for the acquisiticon
and Qovelopoent of these skills, 1t must recognise the need

tc keop the iaternnl organisetion flexible ecough to nanage
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the scepe of werk and to suit the abtilities and perscnalities
of individual staff remhers. WYhile nllowing sufficient freedcm
fer individuél research werk to stirulate crentivity it rust

at the samwe time be able t. cembine individual efforts into
concerted team werk upen which the success of a research
organisaticn largely derends. While prcviding for jub satige
facticn, manugement nusti alsc be mindful of the inpertance cof
mctivating astaff by cffering ¢goed werking cenditions,

competitive remuneraticn and promcticn yrospects,

The impertant rcle of managerent in industrial research was
reccgnised ¢nly in recent times. Tho training ¢f tcchnclogy-minded
end cost-ccnscicus nanagers with entreprencural talent is mest
necessary., Becausc resocarch nanagement training programmes muat‘bc
relovant tc the sccial and ecuncnic system of the country, they vary
according to the level of development. There are, hcwever, some
general ccnesideraticns for such besic training prcgrarmes. Training
shculd cover all levels cf management ranging frem pelicy lakinc
through the different modes of pelicy implementation to evaluaticn
and monagement, Bepides goeneral principles cf management, studies
ahcuid‘include the prccesses ¢f inncvation, adaptaticn and decisicne
moking. Another important aspecci is the development of entrepreneurw
ship, Such training should prefurably be conducted locally as a
working knewledge of local conditions and practices is essential for
effective Lanagement. One point that must be specially emphasised
in training for manngement skills is that management expertise can
be learned but not taught because it involves the cultivation cf
technical aptitude and the deveclopment of u proper attitude. There

are basic rudiments of the "Art" which can be conveyed through formal
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training, but unleuss the "Art" is practised and depleyed skill is
not acquired.

in-house uanagencrt trainins is a yractical wey cf cdevelopiag
the skills ruquired. VWhatever the training programme is, actual
participation and decision-maling 1is espential. The tradi tional
method of industrial management training include:

1, Pormal Training

2, Workshop Discussions and Cuse Metnod Training

3, Training on the Job
A suggested fornm of training involves attachment to industry or other
research orgunisations. This is5 theoretically sound but in practics
has obvious problems and difficulties aricing from the necessity for
active participation in all levels of management including policy

decision.

Professional and Technical Competence

1t is obvious that the technical peart of amy re¢search
work requires the particip.tion of qualified profescional
personnel comprising the: recearch sciertists, innovative
designers and engincers, industrial econonists and sociolog ats.
This group of profussionul peraonnel is the backbone of an
industrial research organisation, from which scientific and
technological devclopments and creative research are goenorated.
It also serves as ihvu technicnl arm of the organisation
reaching out to inductry to aocist ia the soluticn of problems
arising out of day-to-day production situations or in tho

development of technology for local npplications.




Optimal performance requires that scientists and enginecrs
kewp abreast of developments and inrovations, Towards this cnd,
indu:rtrial researchers shor 'd have the wideg* possidble access
to the great amount of scientific and technieal information
available in advanced countries. Personncl also need to gain
additional experience or widen their competence znd broaden
their perspective through studies adroad or though exchange
schenen between educational and resesarch institutions.
Uriversitics may participete in the development of suitadle
skilis by orientation of groduate studies towards the objectives
of industrial resesrch., University participation in industrial
resetrch has becn 2 much-telked about topic, but little has
been or achicved by universities in mos*t developing countries.

in industrial reseurch, technical competence needs to be
backed by an appreciation of industrial activities and problenms.
Trairing activities therefure must aim at establishing ¢ good
communication link with industry to enable an understanding
of not only tcchnical matt. re, but also of . inagement and
warke ting operations and economic problems, This aspect of
training is tricky as it rcquires access to operational
procedures in industrial cstablishments, How this may bast
be achieved needs to be carefully worked out in relation to

the industrial environment in a country,

Technician Pexterity

The supporting base of industrial research organisation
is made up of techricians and shilled workers, In additionm
to a general school of educetion the training of such workers

is relatively uncomplicated. Training may be provided at




polytcchnics or sinilar institutions or in rescarch organi-
sations., The inpertarnt pre-requigite institutions is the
ddentification of the types of skills required. Appropriate
training activitics may then be planncd. Most of thesc people
are triined on the job. iiany are sent to Polytcchnies to
supplement their thuorctical knowlcdge if thie is not being

provided for by thc institutes that employ then.

Ihe Singapore Institrte of Standards and Industrial Repcerch (SISIR)

In the Singapore Institute of Stendards and Industrial Researeh,

staff developucnt has top pri‘orgiy. We telicve that it is the people
in the institute that courts., ‘Ihe growth of 5ISTR parallels that or
its staff devclopment programne.  Starting off initially in 1955 as
a small technical unit (ludustcial Hescarch Unit) of the Leconomie
Development Board with 29 astarf, the Insiitute's activities have mince
expanded in both scope anud vavri—ty and has a staff of 200 in 1972.
Matericl testing servicea werc {irst offered in response to the needs
of industry at that time. Through the perforrance of thesc compara-
tively ecsy tnsks, the youwge ard rather incrpoerienced stalf of the
Ingtitute werc given the ecpportunity tc ot in direct contact with
industry. As the facilitics ond number of experienced staff of the
Institute increascd, work of a .nore sophisticated nature usually
involving trouble-shooting or jproblem solving for industry became
common activities of the Ingtitute. Gradual exposure to actual
industrial problesc of increaring conplexity gave the officers a
better grasp of the real life "ndustrial cituation., tetter under-
staiding helped to build eonfrdence and with confidence wmore
difficult wer! could bLeacuompl . ied. Tt was through sucn selfe

sugtaining process of in-house Yronang Yhat 50 nuch rrogress had

been made in tie last four vears.




In 1969 stundardization ad qualaty contrel were ndded to the
activities of the Institute, in 1970 n separate division within
SISIR was fcorned whoere proiccts of bigger magnitude and igher level
of sophisticintion are berng hondled, Teehniques of projcct manage-
mont were introduced and all cenior gtaff were at on¢ time or anotacr
given the chance %o work in multi~disciplinary groupinés under the
general puidaice of projuct leaders. A few specially selocted shorte
term conoulinnte are emploved by the Inatitute from time-to-time to
relp in some cf the procets, Our staff fainced considcrable experience
and confidence throuch workin, with these consultants, gcmre of whon
are provided ty UNIDO urder 1ts Special Irdustrial Service Scheme.
Aluost the unt:re professicnal siaff of 60 have had some form of
ovirseas sttachment and expericace, fhese attachuents are selected
to suit the individuals 2o well on Leeting the nceds of the Insetitute,
This is usually net =n casy tosk to do.,

The intormedicte technicnl staff, troe tochms el officers,
labdoratory tecinicians and 28uirtanta, which form the bulk of the
Institute'’s technic:l rtaft, alce have spuecial programmes of training
of their own. lany +re triine? on the Job, othere are given specrial
leave to atteand rendwitch courses in the Polytcennic and cxtras oural
studies, and zome arc cent overseas for more specialised training in
selected fields,

In addi tion, ¢ Technienl Tuformatior Svetion was formally

estadblished irn early 1972 to cater for the nevde of the staff in the

first inctance, bul now bteing cxtended 4o industry in the forn of a
current swarer.ss and question ard answer gervicc, There o nc deubt
that SISIR hes made seme consider.ble hcadwey wirnce 1969, but there

is still o lon: way to go., Skill deviloprniert ig o continuing procens
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and thers must be no let up lest siagnation will sct in. Equally
ifmportant is for mancgenent to create conditions which will notivate

staff to continuously improve tremselves and remain with the

Institnte.
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