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Supaary 

The ollaate of industrial  development activity in developing 

countries posee special problema requiring the  intervention of orga- 

nised technical servioee from industrial rosearen inotitutoB. 

Beo au e • of  the tendency to  set up industrial  enterprises largely as 
production unite,   thero is a consideran] e scope  for th<» application 

of operation« research to  improve m«nageaent pori ormai ce, techrio- 

eeononio  studies for elaborating new products as well   ne investment 

diversification,  trouble  shooting to taokle production problema 

and laboratory analysia for quality oontrol.    These services are 
recommended ae of high priority to establish the credibility of 

looal Industrial researoh institutos.    Development corporations ànd 
banks should also be persuaded to set up or support pilot industries 

designed to develop the raoults of industrial researoh so ae to 
stimulate enterpranueral investment in innovative ventureo»    These 

issues as well as the current experience of FUR of Nigeria are 

disoussed IR th» test. 
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Ther*   nn"i be«*n  rauc;!   -ieb-te  >•   : -m.*   f ).<    ]nr-*.   'i^'-cdc   ->r  nr   oti 

to  what  ehoulri be   the prftKwr.tJ«:   ro"> of    •'-icivtrinJ   Retíftarcli 

Inotitutee   fTRIs!   in the   HiJut.trinlir,*ticr  proceco,     riveras  viewe 

have  been expressed  rnnpinç  from  t : o npo-i.J nasical  concept   of   estab- 

lishing IRIs «B the  scientific  baee of   industrial development  pro- 

grammée to  the ultra-modurr?  prnctice of  orfani •"in«  It  en «  comreer- 

cial   enttrprioe p«r  Bt).     Tn  t;n*  cor.' riou* ion   to   in« tiubnte  UNIDO 
stateri 

"It hae  become clour  that  the   pattern of  *urk end 

structure of Industrial   Renenrch Institutes found  to 
be appropriate  in industrialised countries hae to 

be «edified in developing countries!   and oleo that 

the pattern must vary sonevhat   from one developing 

country  to another depending on national targata, 

the «tage of industrial  development,   size and statue 

of industrial companies and other local condition". 

On» coaaon view widely accepted however  is that   industrial  research 

institutions,  in whichever circumstances  they occur,  «should be 

techno-econoadc in function, innovativ«  in operation nnd persuasive 

la approach.    It is within this broad and articulated perspective 

that  the extension services needed by industry and other potential 

oliaste can be conceptualised, developed ani operated effectively. 

On e forun such as thia, that ie,  at a Joint Consultative 

•a«tins ot participant«! drawn fro« African countries,  all of which 

fall within the class definition now described as developing 

countries,   it would be appropriate to examine the general features 

of our sode of industrialisation, and the institutional and national 

poll«; constraints to th* effective mobilisation of local Industrial 

Beaaareh Institute services,   Thi« paper will attempt to give a lead 

thauftit to these issue« «ud propose UNRS strategies »iaed at 

-^ --••j*a;'-      •      ••fc"'        - -^^S-      -    - ~-~-•-z, ^a¿sdáE^ 



-.tri'nfrr.-jw.rr-   í.        ..•   .-ivMíxf:      -    < i >    ••:   •    ',    : '^ ; • ii-c i.   lnrt ¿t 'j **•«. 

«'vo   roli    . i    « xt ...,-.. ii.-.      crv we;   i-    •.'..-   *   ';-• v. ;mit   o'   4h'.n   vital 

ubirctive  will   le   •:* «e--;., -.i.      :••••  *xv»r i --a'. <•   of   th.-   l'oderai 

Institute  oí   Ind.is: nal   : .-ä< -rr'n,   (n'-od:,   ?tip:«*ria  ir,   promoting the 

results of  rsoearch  * >   ¡iidiif tr;  .i;-.'.   • r^ani.• • in¿-.  extension services 

vil 1   -»I -r   V,^   r*>l «--t- '. 

I.     THE  INDür.'xItiAL  -Il i>*Â••'!•   IN r>KV>J,OPINf. t;.')UIITRIE¿> 

Indutj'rial   entrrpri •• >c   1n  developing countries  general ¿..y nhov 

certain  features  in  their or»rani!.n* icnul  planning.     They  «r     charac- 

terised  by  a  low  profile  of   tr.novat.iTe  activity,   n   hi*,h degree of 

expatriate mruiaçc-mfint  control,   exclusive  produce  orientation to 

domestic  market   and  ,¿  anort-tera -uno-, ti os ti on  of  investment,    Those 

features constitute in~built  constraints to   the use  of local  indu- 

strial   research   nervico-   hiring the  economic  life of th'.  enterprises. 

National policies for the promotion of industrial  dovelopmont are 

usually liberal   in developing countries in order to  attract  foreign 

inveatoent  into  local  manufacturing.     A concomittant  effect  of thi« 

is that  the growth and  structural development  of industrial  enter- 

prises are net  strict\y monitored ;.n<i  -jontroll cd.    I oreign entre- 

prendra are therefore  sble  to exploit th« holiest desire of deve- 

loping countries for  the social benefits of  industrialisation euch 

as 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- 

C1'J    The largont organisations,  amali in auober and 

usually concerned wi-h the export of primary 

products are based chiefly on Imported techno- 

logy.    Their productivity is kept high »ith 

continued infusion of advanced technology. 

-fcLa 



[?]      '.   Ou m<ídlum~'jl?.' '   1 nd • Kon-.'i.i  c-"¡pnn ' r>»   prcHu"* 

confíum'ír  ßnodo  Viraci 7   for   domontic   uw1  wi'li 

known  tpchnoloßitn.     Although  tlioy  m«j   hnve 

developed nome  inturnal   technical   competono«, 
they need holp with  further  improvement  of 

producto  airi procerumc   er with diveroificntion 

of product linen. 
[3]     Most enterprises ar«  ornali  to uwdium-nize   firme 

soae of which rely on  diaperaed household  op»ra- 

tlone.     They are generally outside  the orbit of 

national research and  development organisations 

and lack information     n technical  improvements 

that they could make. 
These profiles offer a tremendous scope and challenge for extension 

work by industrial reaearoh institutes.    Specific  services which 

these Institutes could promote to local industrial  enterprises 

consist of the followingt- 
[1]     Information aerived from a global review of 

current knowledge in specific industrial  techno- 

logical and techno-commercial fieldst 

[2]    Operational research for systematic analyses 
and solutions of their management,  production, 

inventory control, financial and marketing 

probieast 
£53    Tasting and analysis of raw materials and 

Intermedíate product« of local derivation; 
M    Testing and analysis of finished produets for 

standardisation, quality control and certification» 

£5)    Technical investigations to improve quality of 

flalmfcsd products and process efficiency? 

C43    De-rslopmeat of fttw prooaam for aa existing or 

ÎwiaÉwÉÉl 



üosi(.;n Jí'' i'it'! i-.it i >T; ni ;<;m¡'if prore'."!., eqmp- 

-lontr i.ÌKA fljxrr.'., i:i,rf., -ili-fi, •jtilln, He; 

Ln( ir      ria,     ,.i<:   ter.!., 'ij-fry   rvJnr * nt i •«•   to  rank" 

-:'.,)WSí;nUi¡ 

í 0 j      ïroulic   i Moot ir,,   in   i ini'j striai   nlanf.i.; 

MO!     Techno-«>conorcic   itiuiie.«   nined   at   identífvinp; 

new  investment  ouportuaitieç. 

The   acceptance  by local  indurr tea   to  utilioe these   services 

for  the  Improvement  o;   -heir opernt - on ril   activities and   for  national 

economic   développent  will   U:,;oi.v   depend  on  the  *rtabliehaent  of a 

credibility   -.r.1: .rlonG¡1J;   1.. tw.or   ¡ ndujtry   r.r.d  research   institutes on 

the  one  hand,   and  between   -e-.eorch   ir.nti tutor .imi s;overnm»nt   bodies 

reaponcible   for  nation.)!   riamar.»:  on   ' he  other.     It  is  for   example 

known that  comonnier, operating  brancher»  o»   multinational  corporations 

usually prefer  to use  their own  wel !-crt ibliohed central   research and 

testing facilities.    They tri.¡eve   that   loco!   research institutes are 

not  able  to  offer  prompt  wid effective   nervjceo largely   becauee of 

their bureaucratic  orientation,   no  well   as  doubled  technical   capabi- 

lities.     Whilst   then«  reasons reflect   t,   credibility Rap,   a  greater 

interaction between these compañía- *:ïQ  local rosearen organisations 

could be  fostered however by government   policy  in the  form of  tax 

exemption* for local  renrarch pxpenncn.     Also,  by inoieting on higher 

local content of materiale and inbour  in producir of multinational 

corporations   they will be forced to  strengthen local   supplier 

sources,   and  inovitably have to  turn  to  local  research institutes 
for help. 

With indigenous enterprises,  the problem of utilising industrial 

research services is of a «lightly different dinension.    These com- 

panies tend to suffer fro« the effects of poor management  and pursue 



t\\r   J ine   (.< r   J"H.;t   r«-r4 :it . ice.       ^:        -n<     , ."ir    ;.;••) :i>   ',",   c/in   u'    •' ~:l a 

in   the  market   »»nil   tlir>y   cui   «.ak^        >ì,ir.riconti-   jroi'-.t,   t>\fy   inrdly   t^irvk 

of  thn  need  to   ovnlunte   Dir ir   nor formano'   (••«rimici.1 1 y   .-ïnd   lo  upgrade 

the  quality  of   IhMr  pi od'ict   in   mt : ci potion   of  ponnbl«*   nhlftn  in 

market  domnnd.      in countH'.'i;  whoro national  i.tindardG  lor commodities 

have not  been  entrblinh-v!   nnd   monitor«d,   thf-e  cempnnier.  reVfl   in   tne 

production oí   ¡shoddy poodn  and   r,et   nway with   them.     The  nttitutfe   in 

this eaeo  ie not  due _T ar?r-lv,   to  c  lacl' or credibility  for  local 

research  institute!:,   but  to   ignorance oí the  v»lue  of  allocating  oomo 

of their  inveotment  corita!   for  rocvirch and  drv«lopwont  work Dint 

Oan land  into  product or proconn  improvement.     Again,   «ovornm^nt   iatei 

vention is required  here  to  «ncourni;o  innovation  in  ther.p  induotrioo 

through  finonl   incontivoc   for   axp^nditJrcr   incurred   for  the  purpoue. 

II.     ACTIVITY  TUBUST OF INSTITUTES 

Experience has shown in many  industrial   research  institutiona 

that  the moat  productive  nnpect  of  their work  proprommo  io  in problem 

solving extrciijnB for real  situations»,  nn nctivity uoually described 

•8 trouble shooting or operationn ronenrch.     In the United  Statea of 

Amer io a.   f«--1  sxansple,  uher«? -»any independent   lnduc*:rial reoenrch 

inetitutea Burvive mainly on contract aervioea,   this activity could 

generate an «¡uoh ao 60 per cent of the incorno of an  inotitute» 

The problème often encountered may involve the use of technical 

information and know-how to assist  the manufacturing company in 

current operational including both efficiency of processing and main- 

tenance of product quality.     They could alno  involve research into 

all or any arrpeete of conducting or operating e  "butùnpoo" and trea- 

ting th« business ao a living organism in Its proper environment. 

Work concerned with the introduction of new products o.  processes is 
not inc\uded; rather, the problems aro usually of short-range 
oharaotsr.    Those that need to be investigated in considerable depth 
are classified ao research and development projects. 
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t. .it v. i..      ^uit '    n,-r.-.i.. j> > ;::t   i _ 

•.   !'/,|;   t: .- t   i.-IT: 

•   ' •        .•• '*'.       i >>".   '.ria!    »'t'.o.Cnrch   : n r> t Í - 

» >,,   : er-r re .    i .1   ' . - it< •»   ¡n   developádr 

:o;;,-,tri#»ß  either    i- 

"unct^.r   -<r   ,»!!<•>"   *••:• 

tw.-tir-T.     It   ic   Iì.-V 

i riti iffüiiuMs   iniiiit"; • 

re] ai i vel y  1 - •   ' ev 

indu at** in]   orr.«-.ï!: n.i 

;t   luiv     au-.-'i .ir fH ntiornii   activity   ae  a  developed 

•!i,   •'    :*   -ici' "ì   ' e   i .-iborntcr-y  .»Ji&lyßia  »nu 

"i i'"1      •• e•-•••. ... 1 r;c i   tV-•!    Uii>   »...i ;.•:•   problem   f ne'mir 

e-.tf-i; 1 ..,.'-   in   4' V;>l jriii:'   cr,untri ec¡   If;   the 

cf  ntij.e*.---1.', .nt   r.'-A'.r.'Mrc,'.     I.couJ   managers of 

'""     .."L";)   "ely  l.pf.j'j   on  intjitive   judgement,   to 

eolve  th^ir   run in y.-; e   yiob] «i.it;,     rh^y   f-ul   to   roiliuo  thai   an  their 

firms   h-"ow lau'tr  ,u;r   I;."   roc í o-rcoiiü«ic   structur-!   of  th'.'ir  countriea 

become  icore  sophi.ctieaUd,   industrial   probiomn  t^ud  to  assume (^reatar 

complexity.     fhe   r'^   nut  .H. i-r* Ü xc irothodt,  cur.  hr<lp the  businesiman 

or  the  indur.trinl ,1; '.   to  "i ,:e   better  re« j^ro   r. 1 ir>ble mana&sment  1     • 

decisions  it; not   toe   •/•<:">   Knawi,     iM.'urtriíü   r^c-onrch  institute«; there- 

fore  hove .-.  nerr.UAol-v   n-1?   to  rimi.o   thi¿;  faci   Knoun  and    olopted by 

industrial  e» tre . r"neuj r ara  Ran-tg» ; n.     In  order   to  do  thic  ouceees- 

fuliy,   they   hove •.«h"' .-»•: -IV« op.ir; t, i.onul   reoenrch  prograaaea 

for potential  die.'a  p ..-ticular.y  for the   sm^ll   «xnd uedium-Ecals 

iudu8tri.es that  are  >i¿,u,JTy  LV.: ab«e  to  .-mploy  nucli  opecialiaed 

technical  peraormel   with-,,  their  • ttnbltehmonte.     Jn  this way,   these 

inetitutec con   effecti./el;    ec;la!:-Li,,h   industrial   elinicr   for  the 

healthy  development  ,:unJ ¡runter Vì;*ì  r>X  elir-nl   enterprises. 

A coEBJon  feature  of industrial research   institutes  in  developing 

countries La thai   taey  are  often too  ¡amal]   to  be  viable.     They are 

thua unable to attain a critical threshold of resources and effort. 

The range of  «killn  in  a Girdle  ar-pm^at ion   io u eu all. y licitad and 

therefore ie not able to kaep up with worldwide advances in tee^mo- 

1°R7,  or to permit  th« formation of broadly base i interdiocipliaery 

project teams.    Furthermore,   annul organisations often splinter their 

activities into several ieolated sub-unite,   each inadequately staffed. 



i,/h<.-r court v- \ • <?.-:   in""'':"   , f'1-.- 
1 .-«voir   of   tun;   .<•' 

The   innbllU •••   to   ,.« (   »,    •>'•-. 

tncklo   'ud-i   trini   prrV f-r-;    f ' <",m *i   ir.t •.- r <11 --1 

.; / p 1 y 

•;'. i.í r   Ir;   con ' ' ri«•-• n 

r*t"tCB  fro.í   a   Ine   rf   r"i •  l'ire 1   with   IIìVTKC   .,.-V V:,-»•• • ir,'ì.•    ,-ind   nH-'li 

In mont   innti t-ìt ioii.- ,   tic;   CT*-.  or'   */ie   ci t >*¡-  -I^ì,. 

to naturnl   ocionttoi  .  --r.d   "i. rincer» ,   v,   tu   vi   ni .*c i -il i 

induntrinl   economie.-.,   op'.'i «ti o-.-i   r <"-.»•(>   eh   un!   ¡'e   :;o>;inj   '•/: trucar,., 

BCCOUBO   thr   industriell   a-.-" tor  lus  br-i-n   ' o :.•  wuiì:   t<-   tuk^   th«    ii Ìtin1:vr 

th«  government   hao   ;*('í¡eri:l! v   In inci.rd   in du ut *••',. »V   'Pf;nnr.:h   i net i fcult.n 

as government   aranci».'!,  with  'ili   the nltoiifln.it   un ri-.--.-u , .-.* <c,   irnMcnr,. 

Recently  however,   recognition  thnt   -cr>nrcl'   Int.t U i4" en  ~cnr,ot   thrive 

under rigid   burenucrotíc  conti--)!--:   han lei   •<  n'.rbc.-  of  d .-ve" opi n,, 

countries to   t.ronoform  th-ir*-  institution';  into    id í'~.V.-,.i;iit;terinr; 

orRanisationo-     Deupitc thin  t»v,nn5'ornotion,    >Lher  incentivali will 

need to  ho  crnnted   t"   f-r'imoto  /»rooter   internet:! .>•-.   botonen  thosn 

inntitutiono  ond   their diento. 

Another  dimcii'^i'in to  the- trink  of  j»i jrotim:  innovativo  cervice;; 

for indtiütry  «lioea  fror,  the tií^1   ;.o notJvnte  nor.»   indinonouß  «nt.ro- 

pranewre iato   tho manufacturing /sector,     it  io  not ^nuounl  to learn 

of entrepreneurs in dovel<        ¿ »v-untrion vho hov ..> the cip Hoi but do 

not know in what enterpriuo  they  coul'i  Invent   in.    Othern who ore 

able to identify uttractivo  ¿nv«otr.irr»t  orporxunltic»  ara unable to 

exploit them because of ihn   letirtu  of  technical   cerviero required  for 

the formulation and execution of  the rclntud  industrial   projects.    An 

industrial research institute should not only be ablo  to fill  unch a 

gap in •otroy.renoural development,  but tiXt:o should,  within tha fratae- 

work of ite R   tenaion services activity,  channel  industrial  Jnvcst- 

•ont into nsw tschnolog-i -m and unexploíted r o BOU re a «¡ndovments. 

On« effective way to mobilio© the resource« of Indigenous entie- 

prensur« for investment In locai manufacturing io to prepare for them 

industrial profilo» of f«*aifele projects preferably designed to maxi- 

ala« fchs utilisation of local faotor inputs»    These should contain 

"''Jf'ïj "li" -li    -' 
" i»    <*Ä*V-- -s. 



1 
o- timer   of   COM   ^   •". ;M • t«> •    ?i    ''it)    in--,    r.t'rA    »Tin   wirking  capital, 

required   eo'i-cv;  of   :ii:w.u.r,   npp-nnn',•   t cv-tr.K lorv   «mi  oourcne  of 

supply,   ia«ir,}ow«T   rtqi   romeni./••,   m irk et  opportunities,   and  profitabi- 

lity.     Thin   .roui;'     CIVP  ,,¡;   e,   -re! ir-inn  y   document   to   focuo their 

Attention  t.owa-'lf.;  !.,r-»I   invKitn- nt   o,po>-t -ir i t ,<-.-¡  IG  WPII   aß plorili« 

bari..   K'.i''«-ìi..u,  :. •    Vi.;   pr-, ,-..;•.-' ;,<n  of   vietali/-ci   fcusiliiitj    .ludy 

of  t ho   e he r f n  r r o ,j » e t. 

In   furtherance  of  t.hií,   idea   ard  an   *   bold  trove  townrde  prowoting 

greater  confidence of  local   entreprencura  in manufacturing enter- 

prices,   some  count ri OB have   established  development  corporations with 

the  specific   purpoi,?  n'   setti«*  up  industries with innovativ« orien- 

tation.     The  auaenc--! of  this  approach  in  •;.-> créât« a nunher of model 

industries  which would  nccrltiafe  tho  transfer of  industrial  skill» 

to  indigenous  «»nterprencurij  and  thuc  eneournçe   them to  set  up eiailar 

trntcrpiinee or buy over such pilot  projects.    The «aphasia here is 

"innovation"  in the  planning the execution of industrial projects 

under this scheme.     Unless th« industries have  an innovative bearing, 

they would  .iuot  become  privi.l*içe<l  competitore against  other privata 

sector projects.     Whence ü>*olopmsnt  corporstions should as a natter 
»*• K  »<-.       i , , 'industrial 
oí  basic  policy,   engage lan-oly in^rojectf, involving the coawarcial 

scale up of  research resulta  or   similar  innovative activity.     8etn 

in this peropective,   these corporal Uno woúd be able to function 

essentially  9C  Industrial  R^aerrch  extent-ion organisations. 

111 •     FIIR **ID TH?S WIG ERI AN  IHDUSTBÌ 

Tho Federal  Institute of Industrial  Research was established in 

1956 as a positive responac  to ona of the major recommendation« oí tha 

•conoide œiseion of the International Bank for Reconstruction and 

Davolopment to Nigeria in 19?* in the wake of h©r industrialisation 
programe.    Ito functions were elaborated as followsï- 



(.11     T',   ci;rr;'   out.   i-.-i^ic;   rcrjt» w-'i   i»:tc-   t..«   r^i   n;ttv.r\nlu 

available  in  Nipern   "or \ir,r   in   iniiii(,b;v  «nd  the 

procsnren whi..h can   IK« n--.r>d  moo*   <jff r>c tjvi»'l y   to 
convert   them. 

[2]     To  carry  oui   jjilot  nenie  trial« of  proenasee  found 
in   the  laborriory   to   he   technically   i>nßibl»>. 

[JJ     To  calculate,   by  mtanr, oí   iarfr.*r    .cale tente,   or 

otherwise,   the probablt-  viability of  euch  processes 
if  oafablished  ov  » coimciv,Ani   acale. 

During the  firnt  15 year« cf it* life,   the  Institute developed ite 
strength in  scientific  iiri technological  reeenrch opera*"1"      .>aa 
, „cauiieUftd   epociaiißt   icboraturíea   i or t'o-.m,   , u;)utlt, xtìJt   nnu 

analytical Chealstry,  Pilot plant unci Eneinorring  ÍMechanicpl find 
Klaotricalj  workshops    On the whole,   k? iteroe of local  industrial 

raw »at erial o have been chsractorised ond  Vj industrial  projects 

recosaended  as being techno*economi sally feasible  for ooaaercial 
exploitation.    Of these, less then 10 itoar» of raw materials have 

actually entered into local waaufacturing industry whilst 3 indu- 

strial projects only have been taken up for oomaeroial investaent. 

The low uptake of the results of research by industry has been 
attributed to a nuaber of factors amongst which arei- 

ci]    That alnoot all of tha aanufacturing industries are 
foreign based with no Interest  in backward inte- 

gration to refino locally available raw materials 
needed for their production, 

i £23    S&ert a good aany of these industries have subsidiary 

investaent interests in traditional raw material 
aXippliero outside the country and ao have no desire, 
«& initio, to break with such aarkets. 

C33   that expatriate controlled ooaaercial banks have 

leaa liberal is their credit polier to 

WM •Mia 



1! 

inai ron,   . •    •'':••    --.leu' -•• -    •"•*   oí    .'.»tut.-r   .iuubt 

o*    ih*i\    '.ciinie.i1    '".i  n.ri . •«.•on*   kuew-iiow   to 

eotnblv.h    mi   oderei»  via bla  primary   i>ruue«eing 

inductrie«. 

In an  alenameli*   of   the   p.,rloi*.inee  of   ino  Indult H si   ««ctor    fter 

firrt  H"tiona1   ')rvm,ri!,.^   <>Ur   > 1 >••?«''").   <•  ««•-  nb erved  that  the 

sector   Krew  «t  the   rate  oí   ZW  per  annum,  vherea*   i tu contribution 

to the  gross  doncttic  product  roar   from under  J*  to  just  over n*. 

The major  factor rrsponcibl<   wan attributed  to  the  fact  that 

industrias depende*   to   H  lar,:e  extent  upon  imported  raw material« 

which  accounted for  «bout   *# of  the value of their production. 

In a more  recent  review,   Í *UVr I   the   '.»por*   content  of  the manufac- 

turing  sector  is otiU   conr.idered high.    On thô  average,   3<*# by 

value of  '.he  row i.,' -trnl-. in lapnrted,  and  for  every naira of 

•«•¡line   «arMcM?,   th<-  c.-r.o.nv   r.ji'.rdi '>7k  on   imports. 
O thf'v"    imi.n-t   tubntit'ilion  her:  been  the  taain  corniriioa« of 

the  Institute1« re-c.-rcl.  polio-   whilst  technical assistance to 

industry war, raav.;lv   in the   form of laboratory analysis of their 

product   staler»,   Vn •   fact that no major influence was achieved in 

the mobilila    on of local  inputs f< r national  indus rial  prosaetioa 

led to a reT'ew of i he role that industrial  research could affasti* 

yol.   ri'i-     in *•'«-• ^««nwbile,  the  industrial se«a« haa been rapidly 

tr.viGfo.ru.3   ^  tiic  » rol UeiiUon of manufacturing industries. 

-v.ra--r í~oóc of  varying        : ity but nearly in all oasea,  of poorer 

quality  thrm  imorted cou..      i arte are being produced for the doate- 

nt1c  mnrket.    The promulgaron of the Enterprises Promotion i«era« 

lias compelled the transfer of the ownership of many foreign owned 

industrial entorpriaeo to indigenous investor- while at the aame time 

tire-oaptinp the retraotion of expatriât« asvMfaamt.    Cr«dit capital 

to indigenouu entrepreneurs hss baco«« «asier aa • result of 

me it directives to coB»ercial baaka, r««ilti.ag in an upeurge ©f 
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inv**tra«n*   Inioc-O   T^nuí •*'..MI»    •••    •"'•'-' 
.     . , f i    in   * i"     -«.:B.'iU-    ll-       •••'''•»- 

TIKIS»'   ;><ttoi . • >v      - >   

.trial   r^earoh  R-rvic-v-   m  lavo«:   -, >   ,..U..«K..I 

m-nt   n«--vioefM  operati.nal   t   ••  •••--• 
In  rospo«««'  to   t M f»  chanr-i   n^-i,   t   J«  *  •»•   *>.iin 

,^.j     i»     <.. n.r>4 ' nt inn in  co-ordinate  niv- ae.cialist  division  within  it;,  o, -pa*i..ation 8'>W1W «ector   diento. 
d„.l.p it- «««„eie.  .««•«  -  I»""" '""' '•'*'" 
»1.   dUi.l«.»«»   «   *»•   in—*-   ^?   •-   »«..-»..«   -«I- 

-, *.,„,,.   nrobl t>m-.   nn'i   milice"!': e nt   y i.     fi.„(   4 At,n t i f \ me  their  pror»«.ra^' tane« to eliant. by  first irt.nt * x>i.u. •.->.„.. 
,   *4 H.,«r on  the  »M- of operational   rcFMrcii  tachni- oroffaring aolutionfî basée OB tie > 

;..  U-l-M «-  ».!,". T   —   -««—t.   ^-«-••- 

technical aroblaais. 
fl» organisation   fragor* of MI.-. *t«.»to. aervxc       c 

^ «.     *„».r  th« vhol«  eountn through  «   network  of   fiel« h«in* »la&aad to eo»«r trv« »no-»-    **us**     •' 
£üLL to b. locate  in m. of  i.**«.!  acti.it,  concentration. 

*. initial threat of  f.W -vie. to  «ntin, i.d».*rl.. ha« 

„*•*« «inly »-»— •' op«ratioBal natura,   p.rt»-l.rl, —^ 

th««. «^ri— that h.*a iiUUfWu. «nag««««  .     *»• Pro*«» 

Mrtift^ al..** oleata ih.  int.r-r*latien8Mp ^»- • -" 

•f mmmmmi, .*e*mi*e, production, .nfine.ring.   and quality 

^^    M ool»tio». ara fra^-4 f t* «"«*  U—tri«.  »*»* 

^.«««U«.    0»d.r MH ortro.« «it«.tioa, »horofor..        ^ 

^¡L» *~«W for th. i*.tlt«i. to ffcrthor ...It the oli-t  io 

testify •*« «i te pro.«r« oredit  ««ne« tor th« Pro3,ct. 

^»•tH^L wm»* ********* -^l*' la th— -*-.^ 

v 

• t. 
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f r-rv IC"í te i'otí'"' 

ii< v l'I <> fi i sir o.) iii! <• ; 

tur inj* '*;'' "t-pi t n"í 

nat "* <)»in .) ''"¡I'Tr! t < r 

inn* í t nier, H,iv * : 

atti tu-le whio!    i .- 

i'     i 

'• ! i; M.. 

..,( 

i .-tir    •-• ' : i'    l  i    ;•)'! V    -' '     "> ' T.' ion 

•• í      1 ' • i, '  ,   ¿ !    M.    , ;•   Im!     ! :• ; .t 1    - •uiimunl t.y.      In   the 

V   .(M'      ; :,< m'x,  trilli       pol i ,   i <  i      O t    T.Oí'M    lanU f SC- 

»nrtionLn-l .   ' >*»>    .o-r«Vtt><!   brinic'ir*:> of suiti 

ir«*-  >n "Oit <*••'   e-,    'îbuntpf   învr Mnr   ,   local   rosearen 

ne c" ' f ••;   »•••a-       f   I'rii.i: in'*   th-'-1r   jnt'n t ron**nirif*; 

i ,"• •-, i -li»)    •!    Mi.-   pr<«t.-xf   oí   kt-rpin,-  cowpany   «coroto 

and  avail "i M1 i t *  r><    t ì-»'i r iwn   :?t*»«rcti  !,*>u'inlor jrr,     This c«n   br 

fnoilltattd by   nntabl i nhinp  tin   1 r .V i tut e1« cradibiltty  with  snort 

range  aarvicpp  OP  in   oper-iti  n-   r on »pre h an-' trouble olmoting. 

With  inrtiponoun   inventrt-i,   tlu**lr  ricada  for   technical •«•iistaae* 

would   appear  to   f?xi.-*t   nt  thrp»>  dim- n   i.-nU   ]*»vel".      P'irfit,   their 

on-Roing  indur-tnal   "ntcti-nrci,  von i '1  twee to b~   oeai^tfid to  attain 

•fficiont niiiÄ^#Bnn*   VCì f ornnmci' »      Secondl v ,  n»v   investment opportu- 

nities  ohoi'ld  be  lnv«-r.M-ratcd  t*'    *«nfibi<- them exploit  local reaource 

endowments and   r>noou r r»gp  Invi»« tmwrti   or  producir   diver-af lcation» 

Finally,   locnl   «en tr oprali ••urn would   lianrfH   i m »an or l y  fro» mods!e of 

industrial  ent  rprio^s which con   inmonatrrtta   i mo dorn »pproaeh   to 

the  organisation  ain*   m«nag«»*r»#nt   ^f   manufacturing   industrias.     All of 

those  aotivitiem  should conr-titut«   *he oporptiono  of  the »**xtsn«ioii 

sorvlcee programma   •**••(   an inuufit i 1 «1    rt-nearch  inetitut'«  in H  d»veîa,p- 

ing country. 

Abo*»* all,  micctoB can only   «ttend an Industrial  raaeareH 

extension programme   if the lnfr-*»«tructural osae   is right.    An   indu- 

strial raeaarch institute ah«mld  have sufficient   recoure oc to 

support a oritioal  threshold of affort and be oap«>blc of worki-ng ia 

interdisciplinary   ordnet te as s for tha solution of th* probi «MB« of 

industry.    Although,   the inatii<ites will naad t© 1»# fully fund«* by 

Kf vernnent as a e«rvic? organisation la dsvslopi n»»* oountrios,   ymk thsjr 

snouid be «lloved to   function «a autonoaeus inatitutiotifl in or^ir Is 



n 

deal freely witu all  potential  cliente and  to competitively  draw 

their »taff fro« all   source*  of  high levnl manpower. 
ftcteneion  services unite  should be urganieed  to become t>ie 

"chauge  agento"  of research institutes and should  preferably be 

locateti  in in4u»trial  estates or area« of induetrial activity 
concentration.     Coats charged  for technical  services to industry 

should ba «ubaidiaed or tax free to act as incentives for the utili- 

sation of iaduatrial raatarch aervicea to laprove induatry 

performance«, 

<;*,• 
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