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Summery

The olimate of industrial development activity in developing
oountries poses specisl problems rejuiring the intervention of orga=-
nised tectinical services from industrial rosearch insctitutes.
Beoause of tie tendency to set up industrial cnterprises largely as
production units, therc is a considerable scope for the application
of opsrations research to improve management performarce, techno=-
sconomio studies for slaborating new produots as well as investment
diversification, trouble shooting to tackle produotion problems
and laboratory snalysis for quality control. These services are
reconmended as of high priority to establish the oredibility of
local industrial research institutos. Development corporations and
banks should also be persuaded to set up or support pilot industries
designed to develop the rauults of industrial research so as to
stimulate enterprenueral investment in innovative ventures. These
issues as well as the vurrent experiende of FIIR of Nigeria are
disoussed in the text.
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LN CTEON

There nnn been much -debte o .oone the Inedt decnde 9r re oo
to what should be the pragmatic role of “wduririal Research
Inotitutes [TRIa! in the iniductrialisaticr process, Divarse views
have been expressed ranfing from t: - neo=-c]ansical concapt of estab~-
lishing IRYe as the acienti’ic banse of indurtrial development pro-
grammes to the ultra-moderr practice of oreunising It ss n commer-
cial enterprise par me., Tn tie cor'rioutaun Lu Lhe debate UNIDO
states

"It hac become clear that the pmttern of vurk and
atrugture of Tndustrial Research Inatitutes found to
be approptiate in industrialimed countriens has to
be sodified in developing countries; and slso that

the pattern mumt vary womevhat from ones developing
country to another deperdinz on national targets,
the stage of industrial development, size and status
of industrial companies and other local coundition".

One common view widely sccepted however is that industrial resesrch
institutions, in whichever circumstances they occur, should be
techno-economic in function, innovative in operation snd persuasive
in spproach. It is within this broad end articulated p_rapective
that the extension services nesded by industry and other potential
olients can be conceptualised, developed ani operated effectively.

On o forum:sush as thie, tnat is, at = Joint Consultative
meeting of participants drawn from African countries, all of which
{1l within the class ilefinition now described as developing
countries, it would bs appropriate to examine the general features
of our mode of industirialisstion, end the institutional and neticnal
poliey constraints to the effective mobilisation of local Industrial
Research Institute services. This paper will attempt to give a leed
thought to theae iasves aud propose voms strategies aimed at




trenptiienins 0 soearibinaty 0 a0 0 L e coareh Inetatutes,
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I. THE INDUSTRIAL 1 fMact IN DRVILOPING COUNTRIES

Indus*rial enterpris.c in developing countriea goneral.y show
certal. features in their orvanisaticnal planning. They ar. sharac=
terised b, a low profiie of .rravative activity, a high degree of
expatriate manaccment contrel, exclusive product orientation to
domestic market and 2 ashort-ters acortissation ~f investment. These
features constitute in-built constrainte to the use of local indu~
strial reseerch servicer iuring the cconomic 1ife of th: onterprises.
National poiicies for the promntion of industrial dovelopment are
usually liberal in developing countries in order to attract foreign
investment into locul manufpcturing. A concomittant effect of this
is that the growth and structural development of industrial enter-
prises are nct strictiy mcnitored wnue sontrolled. Joreign entre-
prenwurs are therefore able o exploit the honest douire of devew
loping countries for the social benefits of industrialisation such
a3 employment of labour, merchandising and urban development to sot
up technically weak infrastructures for their production activities.

The three major types o. industries usually found in developing
countries may be described as followst-

(1] The largest organisabions, small in aumber and

usually concerned wi.h the export of primary

products are based chiefly on imported techno-
logys Their productivity is kept high with
continued infusion of advanced technology.
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(3]

Y fev mediumesizs? fndpencus conpanier produ-e
consumer goods Yarpgely Tor domestlc une wi'h
known technologien., Althangh thev may hnve
developed mome internal technical competonce,
they need help with further improvement of
proeducts and processac cr with diversification
of product lineun.

Most enterprises arc omall to medium-mize firme
sote of which rely on disaperscd household opera-
tions. They are generally outside the orbit of
natlonal research and development organisations
and lack information n technical *mprovements
that they could make.

These profiles offer a tremerdous scope and challenge for extens.ion
work by industrial research institutes., Specific services which
these institutes could promote to local industrial enterprises
consist of the following:-

(1]

(2)

31
L)
5]

€l

Information aerived from a global review of
current knowledge in specific industrial techno-
logical and techno-commercial fields
Operational researclh: for systematic analyses
and solutions of their mmnagement, production,
inventory control, financial and marketing
problems;

Testing and analysis of raw materisls and
intermediate products of local derivation;
Testing and analysis of finished produots for
standardisation, quality control and certificationy
Teoknioal investigations to improve quality of
fiaished producte and process efficiency
Development of nev prodess for an existing or
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1101 Techno=rconomic atudies nimed at identifving

new investment ouportunities.

The acceptance by local indus*rics to utilise these services
for the improvement oi ‘heir operational activities and for nationsl
economic develapment will ta:,eLv depena on the establighment of a
credibiiity - :> tionshi+ betweer rndustry snd research institutes on
the one hnand, and between ~cnearch inetitutor ~nd government bodiea
responsible for national vlannin. on ‘he other. It is for exanmple
known that comvanies opavating branchen of multinationmal corporations
usually prefer to use their own weil-ectablighed central research and
testing facilities. They teiieve tha® lucal research institutes are
not able to offer prompt and rffective rervices largely becauae of |
their bureaucratic orientrticn, n5, weil as doubled technical capabi~ |
lities, Whilst thene ressons reflect g credibility pap, a greater
interaction betweern these companies aid local regearch organisations
could be fostered howcver by rovernment policy in the form of tax
exomptionr for local recearch expensca, Also, by inoisting on higher
local content of mnterials and iabour in productr of multinational
corporatione, they will be forced to strengthen local supplier
sources, and inovitably have to turn to local research institutes
for helv,

With indigenous enterprises, the problem of utilising industrial
research services is of a slightly different dimension. These COofte
panies tend to suffar from the effects of poor management and purasue
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in the mavket und tiey cnn make o handsene profit, they 1ardly think
of the need to cvaluate their nerformance tecimically ond Lo upprade
the quality of their prodact in ant:eipotion of posrible nhifts in
market demand. n countries whers netlonal ctandards for commoditien
have not been enteblishat and monltored, thene companies revel in tne
pro‘'uction of :hoddy poodr and get nway with theme The attitude in
this case ia not due ‘argrly, to ¢ lacl of credibility for local
regearch institutes, but to iynorance of the v-lue of ailocating come
of their investment cnpital for research and devolopment work that
can lead into product or procaas improvement., Again, governmant iater-
vention is requiroed here to ~necourajge innovation in these induotries

through fieorl incentivee for nxpenditarer incurred for the purpove.

IT. ACTIVITY THRUST OF INSTITUTES

Experiernce has shown in many industrial research institutiono
that the moat productive aopect of their work programme is in problem
solving exerciwces for renl situnrtionn, nn activity usuully described
as trouble shooting or operations research, In the United Statce of
America, fr - axample, ‘there many independent indur®rial research
institutea survive mainly on coniract services, this activity could
generate aa much as H0 per sent of the jncome of an inotitute.

The problems often encountered may involve the use of technical
information and knowe=how to assist the manufacturing company in
current operations, including both efficiency of processing and main-
tenance of product quality. They could alpo involve research into
all or any anpects of conducting or operating ¢ "busuinegs" and trea~
ting the business as a living organism in its proper environment.
Work concerned with the introduction of new producte o. processes is
not inoluded; rathor, the problems arc usually of shorterange
charsster. Those that need to be investigated in considerable depth
are slassified as research and development projects.
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tateos  Quity norse o xiacly Uooopny venwire. tatLcoatea an develophiy
countrieg eithor Lo ot Lave s’ overstionsl activity as a developed
functror or owher vee e r s Ml i e Saharalory anclysis and
testirge It 1o new c3deY o cecc sined thet the walor probles faciar
indigenous inaact =4l enterprvges in divalarine countties i the
relatively Ivw Tevo o O manceos ot opelarmanc . Logwl managers of
itndustriel orpantea Lo Lol ovely lavealy on {ntuitive judgement to
solve thelr buninvie problewns, hey fail to realice that as their
Tirms nrow larecr and Lhn rocice=ceoncmizs structure of their countries
bscome wore sophisticated, industriul problems teud to assume greater
complexitys The j7¢a unat sclaptific methodo carn belp the businessman
or the indurtrinlict ‘o rate hetier rnd wurre roliohle management
decisions ie not tou o1 knowi, Inductrin) rececren institutee theree
fore hove o versuwas. o rels to wanhe thie Taci xpoun and rlopted by
industrial epireorsneuis ard munnpsise in order to do thic successe
fuliy, they have “» ¢s*abiini aslive oparitincnal research progranmes
for potential clierva yutticular.y for the smell and edium-geale
ladustries that are acue:dliy oot abie to cmploy such spacdelisced
technical personne? with_o their - ctabliehments. Tn thia way, these
institetec can eflfcctivel: eciadlish indastrial clin‘cs for the
healthy development und miinteranie of elient enlerprises.

A commen featire of industiial recearch inctitutes in developing
corntries is tha! Luaey are often too :mall to be viable. They are
thua unable to a*tain a critical threshold uf resources and effort.
The range of skills in a sirngle srrrnisatinn ip usially limited and
therefore is not able to keep up with worldwide advances in techinoe-
logy, or %o permit the formation of hroadly basze ! interdiociplinary
project teams. [urthermore, nmall osganisations often splinter their
activities intoc soveral isolated sub-units, each inadequastely staffed,
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The inabilit - to oot o oo boct Lo e T o st biyel oy
W tackle rndatrip) proese frem onoanterdiottetiners rocapnet v
v stamg frov o Inck of vercannel with diverese a0 bproand: and sl Ve,
In moat instituticn, the sere ol the proted aonot il dn confinea
to naturnl ceientic! o ond cncdnecre, wotn ot nrecialict in ocraraalbine,
industrinl oconomico, operation s reacp ch nnd Phe uevcing o lencen,
Decouse tur induntrint sontor has beon oo wonl e taiie the dritintiee
the goverament liac reaerclly inanchied dudustrial reconrch inctitulen
an government agencins, with 1L ihe albendaatl boarepon ontio yrovlenr.

Resently however, racoznition thot rersnprch dneiiti*en sonnobt Lhrive

under rigld burensucrntic contvsls has del o wabes of dovelonin,
countries tn tronaform thore dinatitutions into ol lendwinistering
organisations., Deupite Lthis tranniormation, other ircentivers will
naed to be created Lr promotle prealer interaetiors betwcen these
inotitutions and their clienti.

knother dimension to the task of prorotineg fnncvative cervices
for industry mioccas from the necd o moilvate tore indirsenous entroe-
preneurs into the menufacturing sector. It ic not unusual to learn
of entreprracurs in devels g eeundrien whe have “he eapital but do
not know in winat enterprice they could lavert in., Glhers who are
sbie to ddentify anttractive investment orporvunitiecws are unchle te
exploit them bLecanse of Lhe jenrth of technieal cervicas required for
the formulntion and execution of Lhe relatoed industrial projecte. An
industrial research institute should not only be able Lo [ill wuch a
gap in entreyprencural development, but alco chould, within the Irame=-
work of its o tension cervices activity, channel icdustrial invest-
mont into new taschnolog. s and unexploited resource endowments.

One effective way to mebilise the rosourcen of indigenous entie-
prensurs for iavestment in locail manufacturing is to prepare for them
indugtrial profilcs of feacible projects preferably Jdesigned to maxi-
mise ¢he utiliaxtion of local fnctor inputs. These should contain




c tiiaes of corn » tmte a3 frral o dncos ment and wirkiny capital,
required eources of inancai, apRrenriaco techuclopy and asourcens of
sunply, manpower reqi.romentrs, market opportunities, and profitabi-
tity. This would ~cr1ve .5 o rreliranay document to focus their
attontion towa-de 1ooal invaotmint Gppoarturit.cs so well as provide
Sacic med eliace Do Mt prejare’ Son of detallad frusibility olady
of the checrn project.,

In Jurtbersnce »f this 1dea ard a3 » bold move townrds prowmoting
greater confidence of local entrepreneurs in manufacturing enter-
prises, some countrias have eatabl iched Aavelnpment ~orporations with
the apecific purpocs o cettiug up industries with inncvative orien-
tation. The euaenc: of this spproach ins *o create a number of model
industries which would nccelerate the trangler of industrial skills
to indigenous enterprencurs and thuc encourace them to sat up eimiler
unterp.ises or buy over such pilot projects. The emphasis here ig
"innovation” in the planning the execution of industrial projects
under this szheme. ‘nlesa the industries have an innovative bearing,
they would iust become priviileged competitors against other private
sactor projects. Whence dvrulopmeigdzgzggrationa should as a matter
of basis pelicy, engage largaly inl?rojects involviung the commercial
scale up of research results or wimilar innovative activity, @8een
in this nercpective, theac corverations wouid be able to function

essentially ac¢ Induetrial Reserrch extension srganisations.

II1. FIIR AND TH% NLGERIAN INNUSTRY

The Federal Institute of Induutr=ial Rnsearsh was established in
1956 ae a positive respenoe to ons of the major recommondations of the
economic mission of the International Bank for Reconatruction and
Devolopment to Nigeria in 1954 in the wake of her industrialisation
programme. Its functions were elaborated as follows:w




(11 To curry out basic rese cd inte ti o raw sateriale
avallable in Niperia “or use in indust-y and the
procesrses which can be uied most affort vely to
convert them,

(2] To carry oult pilot rcale trialm of proceases found
in the laboreiory to he tucinically fenaible,

{3) 'To calculate, by mean:t o! lerper .cale teste, or
othervise, the probable viability of such processes

if ostablished on a comser<inl scale.

During the firnt 15 years of ite life, the Institute developed its

strength in scientific and techmoloricul research oporati-  .Lud
coraviiehed speclalist ichoraturies tor Food, .nnustries anu

Analytical Chemistry: Pilot plant sad Engincering [“Mechanicel and
Klectrical] werkshopus. On the Whole, LY ftems of lopel industrial
rav saterials have been characterised and 1% industrial p-ojects
recommended as being technoweconomizelly feasible for commercial
exploitation. Of these, lcss then 10 itoms of raw meterials have
sctually entercd into local manufacturing industry whilst 3 indu-
strial projects only have teen taken up for commeroial investment.
The low uptake of the results of reaearah by industry has been

attributed to a number of factors amongst which are:-

(1] That almost all of the mamufacturing induastries are
foretgn based with no interest in backward inte-
gration to refino locally available raw materials

: needed for their production.
+ £2] That '‘a good many of these industries have subsidiary
~investment interssts in traditional raw material
c:gappliers outside the country and so have no desire,
.ol initio, to break with such markets.
{3) ®hat expatriate contrnlled commercial banks have
. veen lese 1iberal iu their oredit policy to
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of theit ‘«chintea’ cnd oo ceoent khow-~now to

eptablis), ano onersise viavla primary nrocvessing

inductrien.

In an assecsment of the proriormance of tne Indu.t1'al sector .fter
Firct Notinnal Devnlapment Plop 4% 2.7 R) 4% wn- nb-erved that the
sector grew ot the rate ot 2% per annum, whereas its contribution
to the gross domectic product roac from under 2% to just over 6%.
The major faetor responciblc was attributed to tho fact that
industrins depended to = lar;e exiont upon imported raw materials
which scecounted for about -0% of the value of their production.

In a more recent review, (1751 the impor* content of the manuface
turing sentor ls still coerelidered high, On the average, 3% by

value of “he row wr .oz als ia iaported, and for every nairs of

¢alue meded., *he ercnony operde 7k on importa.

f1Lhrn = import pubotitulion her heen the main corners“-one of
the Inztitute's resc. el polic: whilst technical aseistance to
industry was maiuiv in the form of laboratory analyeis of their
produst seriiles, Yh- fact that no maior influence wan achieved in
the mobiliza ‘on of local inputs fir national indus rial production
10d to & review of the role that industrial rseearch could effecti-
v, pi-y. in the meanwbile, the industrial scene has been repidly
trengforted 5y fhe rroiizeiation of wanufasturing industries,
Coremer poodo of varviar ity but nearly in all cases, of poerer
quality than imrorted cou. parts are being produced for the dome~
atic markete The promulgavion of the Enterprises Promotion decree
has compellecd the transfer of the ownership of many foreign owned
industrial entorprises to indigenous investors while at the same time
preeeizpting the retcaction of expatriate sanagement. Credit capitel

to indigenouu entrepreneurs hae become sasier as 2 result of geveran-
ment directives to commercial banks, resulting in an upeurge of
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strial research services in favour o Deap. bt te ptutleay wsnin o
arnt arcvigen, operati nal) resenooi oan Gr ot e shoo Ling .

ged peoit, FUIM ¢ tebliahes in 17008

iIn response to thic chan

aspecialist division within ito orpanination to ro=ordinate an:

develop 1ie extengion mervicec te public ana privuate sector clientao.

This division known &3 the Industries Analysis livimion gives asais-

tance to oliente bY first identifyaing thelr problems nnd subpet:ent’y

proffering solutions basec on the uné of operational recearch tachn:-

analyses of their management, production, inven-

ques {nvolving the
The scheme al8o

tory oontrol, financial and marketing ryRtent.

provides for effective liaison between the staif of the Industrial

Ansalysis Division and laborstory personnel for the tackling of

technicesl problamn,

The orgsnisationeal tramework of F1IR's exten
r the wholes country through a net-
areas of industrial activity concentrations.

sion services 1o

being planned to cove sork of field

stations to be locsted in
Phe initial thrust of t'his o
revealed sainly problems of oper
those en‘rrprises that have indigonous managemen .
identified slearly indicate the inter=relationship between elements
of samagement, sconomics, preduction, engineering. and quality
eontrel. Vhen solutions sre proposed to the cliemt industries, many
of them are unshle to raise the required capital resources for their
impl ementation. Under such extreme situation, therefore, it may
institute to further assiet the client ‘o
finance for the project.

ervice toc oxisting industries has
stional nature, particularly amongst
The problems

besete nessssary for the
{densify and even to proourec orcdit

Tadustrial research institutes shonld, in theme modern times,

relote Sheir astivities vith the problems of developing a virile
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to o ertoblich oo vy oo e prar et Lo prew ot ey lopaion
cervico: te potent it 7o ot oy tads Coaat communtiys In the
Joevelopiny coantrie s v e U vifsg oM polic i o of sone manuface

turing epierpriacen, particulacl, *he o=ca)lod broaches of mul -

national compaptos oare dictated oy sbaentee investor o local research
ingtitutes pave toe necgrlenn toogy f breaiine theie anontront sing
sttitude whicl iz rartataed o tue pretext ol kesping cowmpany neerets

and availabil ity of tieir Awn scearch lauratericr, This can be
fancilitated by catablishing the Irn*itutets credibility with snort
range serviges e in operati.n- resesrch and trouble shooting.

With indipenoun investera, their needa for technical assistance
would appear to exinmt at three dim o n ilonnl levele., Firat, their
on=going indurtrial epterpricern wou!ld need to be nsnisted to mttain
afficiont management vciformencce., Hecondly, new investment opportu-
nities should be invra'igated *o enablie them exploit lacal resource
endowsents and rnocurage invectment or productc diversification,
Finally, local entreprencurs would benefit immenarly from models of
industrial ent rprices which con demonetrete a modern approach te
the orpganimation auc monagement ~f manufacturing industriss., All of
theae notivities should conntitute *he operptione of the extension
services progromme ~: an inuustriael researeh institute 1n o develop=
ing country.

Above all, succenn can only attend an induetrial rasearch
extension programme i1 the infrastructure)l bace is right, An indu-
strial rassarch institute sheuld have sufficient resources to
mupport o oritical threshold of effort and be sapable of workimg im
interdisciplinary prciect teams for the selution oi the predlems of
industry. Although, the institates will need to Ge fully funded W
gevernment as 8 oervico organisation in develeping countries, yet they
anould be allowed to functinn an autonomeus imatitutious in order to




deal freely witi sll potential clientea and to competitively draw
their staff from all sources of high lavel manpower.

Extension services units should be organised to become tae
"chauge agents' of research institutes and should preferably be
loocated in industrial estates or areas of indugtrial ectivity

concentration. Costs charged for technical services to industry

should be subsidised or tax free to act as incentives for the utili-
sation of industrial research services to improve industry
perfornances.
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