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Towards a new role for Industrial Technology Institutes in

developing countries. Buidelines for studies
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Faliwer  aood physicel  eand lechnologicel  assste
caset and an accunulated collective experiencs, by wizniting
Any ot these insftiiutions e gets the impression of a rathar
fiz boalb floaking in a  turbulent ses without any oi=2ar

direction and with its crew highly demorali-ed.
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A quvernments nave faced shrinking budaets thelr capan i1ty teo
suppoabt sact reeijtutions hes declined dramsbrcally wevih ot ne
aurnt evbreme evample Lo dabte being in Colombia, wher=s b has
Fooeois L lsed. Howewver, i mest asesn, despite the va07 thao
ihe low saiaries for the personneil of the II0, the laclh af
e eiprirusent and the bt conditions of come of the b ldings
gqive bhe tmprecssion that their wain probless can e w2 ) el
er bty bee o i e sabatentral baudget yncreasse or SRS SN
privabusangg Pherr mervices, tay ber  able by Tand v abnle
werbinbaognn Pes + e =X el b RMIEL financial ot beme e e e

testkitubaone aore fundamental izsues need o Ge dlrscuaced.




i th the changes tak1ing place in the international
environnent, the seriows problems Taced by ithe LBC= since the
debd criziz oant with  the substantial poelicoy maditicatao

that  thess countries have inliieted sinee dhee &g 1780s5,

techinalagy  1=zies and institutions deating woilhy techinaliogy
cucle ag tho 117 have i be approsched i & aurite ditierent
LA

o8 relever i Lo tabe roto aorndnit whiam
R esds tial Tirms operaliung in @ ore
Ty eed SN RIS T Tt S B R (R R oty I Then, i

n=ed by the Firmz o 3111 btheur

technelogy asps and what role, 17 any, insiifutaions like 117

=il d piay 1o this endoavor.
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=pould be discussed in & =@t o7 st :
the role that 17T hae pluved so far and 1s evpected to plavy
in the rew economic and policy environment 1n a number of
Latin American countriex (anrnd eventually in some
industrialised countries). Before paying attention to these
tezues i section 3, the changing technological and economac
environment and the current policy modifications are biriefly

.

montianed 1n e previous tewo se@ctiong

Mive emergencs of & new Feonng economic par-aegn Ehat 13z

lomly repliacing the olbd fordr=t paradice on whaach tiee world

ecanomy 15 staill argely baced has nob only accelera bered b he
rete: of technologioal chiange. ibee neew techrnologiles and

argani 2atbtional chanaes. that are the core of the new paradigm
are alen hecoging crocial factoars an shaping The way 3n whach

firgs and countries compete s Plee wor Td eronca .
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In cantrast toe the old fardicst paradigm that put & premium on
nwasz peaduction. scale economies, standardiced  products,
rigid product wis and dedicated automaticon, the applicaizan
At wuwe of ithe new technologies ond organizeticnal feasnigues
mas giving burih o what has been callied "lzan” wanuianiaang

{p past-—Yordizm or bovelieed .

Sy production 1s called "lean” becausse Tii wases less of
cooryihiing rompared with wmass  prodacilon— Badd the nomen
efford in the factory, half the manufactuaring space, Fait the
revestaeent 3 Lenle, hald the englinoering now s o dewelop

new product in half the tise. Alan, 1t reguiras keeping Tar
less ihaen hal¥ the needed i1nventory on site, rezults 1o many

dafects, and producss s greater and ever Grawming
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ot oroducts” (Bowactk . Jones and Boos . 1550, po g

Flesibility in zquipmen i and preoeduct mie arid greater
impartance of product  innovation are crucial elements  in
“lean® manufacturing. These fzaltures make possible to obtain
higher quality, more product variety and easier adaptation of
products to user’ = specifications. At the zame time, the
Just—in time inventory cvsten on which "lean” production is
hased requires close relationship betwesn suboontraciors and

finas assemblera. The inoreazing nesd Yor prodest and peods

tnncvation is npot only satisefied within the manufaoboriog

firm Iyat also increasingly relyine s coniracival
Ry b

arrangements with otier firms, research institubionzs and

vt veran b peen

fn confrast to the eariisr approachess an whpoh sorc s aivang
mere lreated  as 0 single ewvents  resaitang oo Pinear

reseenrc b, dovelopment Yo merbeobang moewicl o rnacrosat o v raow
conuerived 55 a comples process cherac torired by conbinuones
and numerous anteractions and fecdbadcl s, Doth Lriban L taran
and  betueern the Firm ana ther o rence areid L S IR WS W
prvaronment 1 owboct b opeerctes (o b b b b nibae b mslend

an o proaposed by Koo and Freearber g, T2000.
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Whereas in—house K & D mainly undertaken ky large firms {(many
af them TNCs) operating tn certain key andustries in few

industrialized countries 13 still khe main draiving force an

the 1rnovation process, impartant changes hsye boen baking
itlace in the activation anei thwe  oraand cailion o s

inpovarion proces=e bhath wiibin {he Virm and Debusen f2rmz.

While recognicsing the imporiance of  market sigrnals (demand—

-3l oand o seientifio sl fechnoioagrrsl o
sfractrncture{technoiogy—reesiid g the Foe

inst bl ol Tgotors &  well =5 rhee crmniativeness of

technoloegy cre2ation and certain kay Teatoarss ot the diffusion

arocess have beon acknowledoed 'n recent studies.

The abliity to master techniwcal knowledge Js something whilch
iz devalopsd camelatively ower dime via bhe aoquisrtlon of
=k1iile ohtainad throuvah preductilon experience, learning by
tures. Since
~defined and

ie to some

dming and by usino, dsptabticon and R ED ﬁ;-’pan:i:.

part of this Lnowledqge L tacit{i.a.

oD '—‘

uncodified), the cumulative nature of technolo

zutent firm-specific

Sirce the knowledoar created in the nnevaiticn process has

rertain characteriztics of pubiic geods, it cannot be fully
appeapr tated by the arnoveting fires. Howewver, i benafit
from the opportunitties provided by these research spillovers
an  aboorpitive  capacaty {that often anclude- R O& D) s
requred LI the recelving T e and trdustries. Thizs
abaorphive capar ity de oroiat o he alde to oo depniiyfy, track
~Andd assmi batbe boyvowledee aderves Loy e | =g ~ndd ks
cevemit il ly genarete new bncwlodoe.

rr. thin Wy o Lecchnology Livwofvesas frndamental learning
processes by the form o amitrating inpovations «s well os by
Firm. whichr appraasch fhe noovabion ab later poants an the
doaetopme nt eaii by PFusdom poreeeyess o Lhe gmpor tarnce aof tearning
biv vt vy and Learnteer vy trberac bty trsers and poroglucers heos

v
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processes. At the same time, the praoliferation of intTarmai
sl Foomal networks in which rescaroh itnstitlutions and Yarme

Ay e cowrabtuig ersd this  Growin. tporiarce of  conscidusics
; ¥ §

Sestrgnet Tinvages Lhroegh dnter—fire cgoeeasnis are news
ISTRSSOIRIE TR AR TN arvengomeni= in whioh the process of
frn e bdo Yeten ptace i cndu-irielrsed ceaaiy cesl
Sy ihts Sonner nian, P mabtion ot Tnatyoasl sysiem of
RS EORT= 0 I 11 S S FE S L L NN 1 e Lo refer fo b Tneltwork
: cepata Latuons in thee public and private  sechtar whoza
Lot . et 3y and
N A I
wlibvwigin ihe notion, and mors japor tant the way these zvstems

af wnnavakion actually work at natsonal level, are under

1.

covostigation, what 1s relevant to hear in aind 1e that

=

7
although RAD by the private sector is at the center of the
naticnal systems of 1anovetion in industriaiized countries
sther actors and factors are also crucial. Actors such as
wniversities, research institutions and networks of smail and
meydioam firms and factors such as the type of inter firm
teohniosl so-oper ation, ditferent types of user—producer
relationships and sub contracting linbkages and relationships
coat b bepa of sapport firas recssge from research and other
imafitubions are  among  Bhe key  elements an the national

D F annisvet LOn.

b i bwr g omakfead Lordtng ana annovation approach, there 1 a
SRS R ATT fioretd o f "evpergusbio” relatinns AR nsers,
frror e oy b antr e Fers and remear ch institutions
.

Faralitating bhe creation of olusters. In thiz connection, it
hiac et suggested Lhat  the fiem Jevel competitivenszs is

rooied an clnzsters of industries connected through vertical

i b roantal relationchps.




In understanding the new conditions in which competition
tokes place  bwdiueen Tirms and countries not only the few
vlements af panufacturtag and  innavation aclivities bave to
bor o, i account. Tl prescures tawards gichalizatian of
perentaotion At Sopavaitton activibties  are alss a0 oruc 1al

Peantrures i bhe smeraging =ttuvatzon.

Alrhoagh dhe cenc ph oF globalication s generally u=wd s &

S at Y eay H v =y d e o e Y S e iar =iy N ks — A —r: 1
e R IR T vl Ao oreiiocting & e Seed DU PO ERRCR &0d

el bianenipes thid have been well sammarized as real fowss

FhloRealioal o refers to s set of eserging  condiireons in
which valus and we2alih ars producad and distribuhted within
wmr ledmwade rmetworks. aroe meltinaticnal firms operating 3n
concentrated  supply SUractures are &t the nab of  these
corndrF lonE . During the 1480 twxa M1 factars iave
ancelerated the changes=s in eavriier ratterns ofT

imternationalization and have leadd to glicobalisataon. The st
factor iz financial deregulation and the increasingly maried
rharacter of financial globalisation. The second factor 1is
the rote plaved by the new technologies witich have acted both
an an enahling factor and @ pressure  towards vet furtner
plobali=zation. fGiohelisation 1= marbed by a new renking of

itwr factors creating interdependences. Today 1o mangfaciaring

aned Lervioes nvestment rratber thar: trade 1%

iternatiomalisat1on erifl i ani Tuenaoang ~trongly
internakional location patterne for the prodoaction and

ecebenicpes o qooede and ser sdees Tl i, 1991, po %

Thir transition foous internationalisation o giobaliza? ton hias
foob only ded to greater comnetabion throoghor eciticfrd pr Lo
amd sdaarber Lufe ryeles of esvating producht= and ser sponas.,
Althovigh i sonme cases thiee new technologies Braw o e 36

e ra the emerasnce of npew competitors, vt has also been

0 Comprary el by 0 acceleration oi thi process of
rancenbrataon at wor L levet (mostd, W3 HTEY of o TIRT QR and

acpic v byane ).
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tihile is certainly true that economies of scope are becoming
genrie rmportant than economies of  soale and Lhat amall and

med Lm0 N fRrpr LEes nave a aoie signt ficani role o play

i Tleen” producison and in Lhe dnpcyat:on goocess Than
haforse, oooraniss of  s3ale are i1 weporisnt on researeh
ara] develsnment . oroaact ran and o markel 3o vn e P @G b,

et taakn s wliagopaizes in
Braar e fes DOy R TCUREREE SE

IS TP PR T o S LR iy
consnlidatediErnst AR R TRY STAT

Yoo e Frons s one o
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1 he enerehan g internalazatl ion

rharacterize the THCs. tHowever, even though R &
withis, THC

& D i= increasingly done an other  locations (mostly  in

e e ln waaniy centralized in the howee coandts o, R

industrialized countries) and through international inter

firm agreements.

Furthermor-, if some innovatory activitiles or even proper W&
T take place within substdiesvies, 1b iz likely fthaebh spurilover
effoecis W3 e cupprliers i atet customers o t bz fores g
affiliatee, mobilibty of laboor and/Or compaiitive pressures

on their indiqgenous competitors may becomno magrn fac ant .
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(b 5 bakely bhal otter P00 s Arce and bacban fAmeer 2o e are
geana Lo bee also aneroecang by onecabvead e T near s Frdnee,
reoserr by P hee mer pinea b vrateon procee s oof  Fheor conusir e 1y can
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WL PhRe caner genass st Dhe debt crvsis o at Lhe

TR e, Y AN T T i ey G1ooanees i i ey taareted
cappremoe b

Bogeesi 1o proaduot ion stanss Cood o ared prochucticas porr e ios A
gqeneral o ok i R £ T LT SEUNE W 15 S B Towosbmand
febem,  Bhind Viesns & et pyaesd IO SR T LI O ST R AR EYETs S
{leed b R RTERN GTRE o X SRR LA LI AL A Brozrepn i foantl povioinag Lo
b Pt e el Prepeead oap rhie PPt

Macroacoanoate  bmbatancoes conte s mibad to highr inflation ra te=
Al o widde fluctuoabaoaz i oc womic antiwvata. Phe b

=@y AN i antareal

ArFfaontb e in BAKIR ihes et vz to capated Tlighiis and
shner Tl nars, s SR AR SR wted § RIOL TR L R g Fraoal i A

]
et

eupendi turez an feal i, et ang  Eechng i aay .
as well as ihe level of remuneration and of etfficiency of
State Firms and of the publuo adimini=stration.
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S INTUERLVERY G by ro Formean v i oot iy ot Vhe s riod
cpeepvor Al by AU CHaEnar Vet b Fhes op el Lar f o fueEn e L andd wag
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Foapor t agrawlh o af o amane far riires  was not only due Lo the
fe e e condibione e dbameat oo e beeden thet e o eaezs
v by . TH waee abe s ranal T af rhe cont oo prrocesss of
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In contrast with the crisis faced by i.DCe in Latin America,

firica and Wezt Asia, a nunber of countries in East and South

S s mananed to have a goed perforasncs 1n the: 1980s. In the
<

A county les, & pracess O

MlTe and some A

i hhies

Clactured wrapor i Ted  arowbh o conbareeed o an the 1G58

the ecovery 1n werld demasnd zince VP35, Tie=
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nf data and studies comparing the situation

Deepite the lack
At the end of the 1980s with that prevalilsng before i he:

+ ja likely that =zome of the following changes bave

veped we bl i Fierent tppteni=v by oan each countrys

¢y mann factarung aukperh s e . oomis smaller but al=o

aert concenbratod and oweth o mean 1ficant sectoral diifterences
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1
irpves Dmern andd hrghier techmoloaco

idustrialiaed conntries, prodoctivity levels, technological
and rganiratioral efiforis, reliance on imporied technologres

and meudernd by af b2 phivzxoal and Fechnologicat

arockiincluding the incorporation ol micrcelectronics bazed

marhinory  and espiipaendd ars owidely ditioerent oot
St il boroar s bt soleo anoide Drancihes— ant appavently

ivr  owiih Ehe Tiscal crizis, Siate enterprises and
- =3

ipsrifubions that had  an imporiant role i a  numbsr o
N

purchasing poalicies, are gonarally 1n very bad shape and
pracess i oprevatizaizon

v} the participation of foreign «fTiiliates in proeduction

ie probably lowar due to reduced feoreian direct investment
flows, although it is very signivicant in key branches of the
manuwfacturing sector and in total =suportsz. Howsver, towards
the end nf the 1980s foreian direct investment Tlows have
ircreased 1n a pnumber of Latin American, though in & less
zigrificant  way  than in Faet Asia. This reversald of the
carlier trend is suggesting & growing interest by THCs n
zome countries underqoing structural reforms and stabilizing

Fhetr economi

il riationally cugryerd farme, arcl copecial by !
helonging o the large private qgroupz, have ancreasad Lhelr

T oraginated in

rmportance. Those groups, which on come &
Fhee  12th ceniury, have aqoock by grown an recent vears  and

participeated o extractaive arcd agrrond bural e fawitaes qaud 1o

marm factoaring  and  servicesOmainly  fananacial) . AlEhough
gronpe haver vory diveroafred wotavities, withh o qrowth path
Foighly influenced by the noeed Lo auagment Ehe o salue of  thear

it el amzeto, Qo some  caves  Shey have wel ] equiapgpedd




factories with highly gualified personnel making high value
added gonde or delivering sophisticated services not only ior
tha itnternal market bubt also for expoart. At the same iime,
these  groups have had joint  ventures or technoloaical
sqreanents with parinsrs  from  indusirvialized countries Lo

cirengthon Fhielr produciive  and marketing skiils and  to

abtain reladively wmodern product and  proce technologias
fMaszve lde & Fuohe, 19893,

8

mwing  helterogeneity ot iLhe

T iwe able  to capturo Uhas g
sanufactuaring  sectar, it 1z importani nob anly ta pay
attention to the activities of large domestic Tirms and key
foreign affiliates but alse to selected medium and smalil
firms. It m=ems that in certain branches small and medium

cized firme have acted in an affensive manner s have Gsen

artively  engaged  in technological  development, eszpecially
when operating as subcontractors  of large foreign and

drpestric firmes.

Despite the fact that they have hardly participated in the
significant transformations taking place in the

intitstrialired countries and the wide divferences «indiig

o~

conntries and branches, not &1l the firms emsrging from the
cricio aufferod by LDOe dn the 39808 are in bidl technologiosl

shape. In some cases they were able to modernize  thear

L3

3

tacilities and keep @ome skilled personnel and have even
bBegun o adopt some elements of "lean” production.

Howevoer , in mest cases e pending technologica]l upgrading ir
Fhe manuiactiring sector 1z oguite significant and become:s an
prgent tesk, onpecially with the mest «tricl requirements of

bhe new poaliey ernsvironment.
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lized countries and fslan MICs

fihe changes taking place in technalogy genvration and

diffuzien in industrialized countries and the growing Yeend

r
Fawardes giobalization af CCONRMILC and terohmalagrc

artivities have led o new approsches dn the way indusicisl

red oy Ehe (WD oo

<

= Redcihnalogy poltouss are Sy

b 2
i

Gelan ottty es

The more detTencive policy actionzs ot sactoral level a&aimed

m
n
i
I
=
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estruchuring existing industries, have been

cambhined with come offencive pnlicies for emnecraing branches

increasingly Sppy

Iy

{22g certain Firab e SeCEOrs ). The trerg aRems £
Iy horizostal activities asmed &t enoo A ng
firms to upgrade their competitiveness, through the uvee ot A

variety of tecimelegical znd argenizational

7

Following the first oil shock and the competition from the
MICs, there was & spate of direct or indirect government
intervention ta t.he jrpraductive cystem. Subsidies to
induciries an trouble, zointly with non tar 7 measures to
protect auch tndeistbrios, e Been widely  ased 1t CECD

comnmtries throughout the 19708 and pesked in the early 19R0s.

Although measures in declinuag and emerging industries are

n

Pidt Tl eppdied o omost RO crmmities, A © lear eshift i the
palicue: ratated  bBoo o unlasierr is vigible. Tivr new  polioy
directinng are clearly orsented o dnovease the wniernational
coampetibiveness of thn whels ecanomy  through nhe suppor t for
Tnvesbment  1ne o bnow Biow e by fostering ‘he procese of

(OFIID, 19970).

internationalicaiion of entorpris
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A variety  of Forlranmes aimed at providing  support for
intargible anvestmenis have been put in motion in many OECD
o ke, jonntly with a number of activities for prometing

the gpnpliceiten o micvroeiectranros and of advanced

aanufacturung  tecininlogy  {0ECG, 15873, Government polictes
e Deen ALl vicant regarding andormation and awsreness ot
sezh reitnoiog e, espacially in the ewearity stages of
giffusinn, Fiee provision of atdvisery and consultancy sarvices
syl owectianeg g ol dufforact Traiatng scheees.,

Bl bee 2 omwmnsd Furopeasn Jouantries diftersnd Gy o weall

definsd programses aosily ko assist small and medivm size
firms in ihe adoption of new technologiss and organizatioial
technigues bawe been esbkabivshed, in the case of the ihiited
States Stale and Federal recsbnicsl extension services have
Boaan operating for zuch o purpos2. Inoa recant study on the
puperience of these insiitutions is guite encouraging to Taind
Mo Flevinle bhese institutions are becoming to sailisfy the
changing nesds of the environment. At the same time, it 1s
ciear that even in a country so industrially advanced as the
United States very few of these institutions have been able
tn  wmakch the csuccese of sieiliar institutions in the

agricultursl field (Chapman et al, 1990},

The way TIT or similar institutions have Leen modifying their

o
Pre

el i fare the new challenges raised by manufacturing
industry are heing studied by the 0ECD secretariat and other
yns bttt ione like the Verld Banbk, &z part of the eiforts
ez ol oy evaluabe BRs dirfferent government progranmes
Ghaed ot g owectang Anneve i ion (see wn thase cormection the
Deee @bz U727 iosue of Sessach Faltioy). Howewor, we did not
Finel o cimilar ofudy for furope to that wade by Chapman et al

foor bhee s bexd B abszes,

6y Pout Ocra in whtoh inddu=trial and fechnology policies have
teon  selectively applred sepecially in the case of South

Bertne, the wupertente o oo leading J1T, the Forea Inotatute

cor SBelenee and Technaloagy (RKE3T) has been recently asses:ied.




t iw wery interesting to learn the way this [[{i, rreated 1in
1988, has heen chanaing i1tz role in accardance with (e new

neads of  the ¥Karcan economy and the new goavaronaeeni sadienaa

1
2
amd tosthmeiogy policies {tee et al, 19915,

the [nrlusirral

fechnalony Researoh inctlitute ~ 1) i QiviAani. The main

I A4 uapar tan warkazstatio r AR R AR [A0nl 4 £5 141 &ived
deve'apnent T news teahae s lxpetation &30
tranefY=r to  indusiry. 1 technolagy
tranzier, i the dizsesinailon of the resuli=z of fechnoliczay

rassarch and  in rendering & variety af technical =services

=

o

Firally, Ma-tin Rell of SFRU has prepared & reporr wivi &

5

onutiines & praject which would identsfy the woo o an winch the

1

Thailand Institute of Scientific and Technaicaical Research
TISTR} could enhance its interaction with the industrial

sector in Thailand{Rell, 1990;.

Y e

In cuntrast to what is going on in industriatized countries
and some Asian LDOCs, sagrificant policy changes are taiing

place i other LDCs withoutr due attention yet to technology

1

{

Sues,

u

Given  the  magnytude  of ttiwe  ambalances thet  most LD
eronomies are euperaencing, -t has becoming cisearer bhat tiee
drfferent  types of cehord run ctabilizatson polecies Hhat
concentrate so Tar mOst JOserr nmiznt attention are st
safficient to face 1he profadem. Some structural changes  are
needed to ensure the closting of the external o flscal gaps,

teo reecaume growtly and Foctor produactive vvves taeend e,

[ i



Rased on the view that the roots of the present situation in
many LDCe liec an the jnward orented model oi ar owwth and the

.

micat toacabton o3 f resurces, especially irocanse af tihe

Ji

fercssive rule af the public cedtor. & moeaer of policy
recarpdniatrans ta eaodify the ocurrent  sifuatos: have  baen
ciupected ard implesented with the suppaort o3 ine bWorid Bank
and iher multilateral agencies. They includs zirack fiscal
poali v, s eodorms, positive dnterest rate o coapein tive
YTareiagn =uohanne rates, trade liberalication, apcouraiement

ef direct Twreran inves tment, pravatazataon, eroogud Ation and

U ]
v
)
-
d
yo
-
U's]
et

waperty rughits,
In what i= becoming the converntional wisdom :n many LDCs, 3t
is generally assumed that onca trade liberalization and

internal dersgulation messures are applaed, irrome will react

(Ka} fie nEt competitive conditions by redacing coste,
intreducing Titin producte and production pracesses and

smproYing bthe gualiby of their goods and servives. In other
worde, it iz assumed that through the oper aticn of the market
forces firms will react in a positive manner to the new

conditicm=.

e main problesm wrin Phos approach e tnat wgnoros the
crucial fact thai the grocess of upgrading th- technologieal
capacity of firms 15 clearly riddled wrin «ll fsndo of market

fatlures,

Zinte nrivabte {irme have difficuliies i fuliy approgy 1atinn
FlIve fruct= of the rescarcos allocared o bnowliedae creabion
(suteh ac lrasming, dessan, researcle and chevolopmeni  ~vd other
Fechnotogical activities: they will asaalls nnderinvest {os
it anvest Al 13 in thece activities., At the sose time,
cince  the innovations wncorporating  new  technolograes  and

crguns cational techniques are not simply embodsed an physscal

[NERR I | ! |




camnii bies the market in  which  these innovations  are
Gritomesi an very amperieci. To be able foo take advantage of
Fivm o e cLrans pecipeeent firms ceed alss tao allocate human

Y T B 1 S P R FEenOnr Uy witiares certtviel waty nog e Tully

S N I Tt A I I {TO LA | S Sl ten Leerder Lnr et thict io e
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RIS RFTSIIE T g etz tence a3 f SEreng externalities and

cmeser foc o an facior and prcduct mardetz oreates A Clear
ae for gosornment ankorveniuan,  many  goveErament farlures

capget e Gggneredd el fhes,

ilnce it 1e accepted that the significant externalities as
wizll as the market faiilures involved in the process of
s Pt ing ~iruc tural compeiiltivenece g AR tasic of

Focinalogical efforts jastity government anfarvantaion,  the

Gee 3 taw Foo desiga and amplement sucth snilerventson,

St P hean
ety ko account that Lhe cwimgoiiig process of o refoeming
Flas Siate o comstrained ant only by the frecal corters and

$ e Yreapendous deteriorarinog of the publuc admiowstriiton bot
wde o b thee puneevai ling Thande 0f BT pio Tonophy

Ie Phaveee Jaandibions, QerSe TRl g =ty ld have teschumineal
Fepar iy bo perapoee ardd segelement eelectave cnid o weil devaned
proactyoe paoilucles while roelying, 45 much 2z possible, an
e compeititee force:s thal may operaie Throigh the market to
mopilice the praivakbe seckor capabirlities, e, market-based
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"Good p ey ropares odentuiving (marketn fatlures), asking
Wity fan iw chirec ity sttocted by omebina marbets worih aocre

vifeatbivels Lo b parkiicilar o oreduacung government tamnasad

ver ek orogg Qf war ki and which
Ly wmbiieh o mar kel Tavistres  Can he

erc U agmiyiniaoae (et perbaps the
Gt ot fema oty At neccdiraneend e st 4 e racieahing these
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try Ecure anppor g servicesiit.e. certifioation of  praduacts,

sharadar e, quetire comis ol cicd the s woare ahle to prrovvras.
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In this connection, it 1s useful to learn whether criteria
zuch as ithe following were taken 1intoe account i one way or

the ather i defining the actual chiectives:

—Technalogw was  conceived In & narrow Wy {i.e. a&s &

prodaction techntagusr or in a wide manney {i.e. Laking into

Aot G opEn e SARE L6 teornonlogres, oo Bert imaay, SO CInG

kd
~2Chve o Phe 3 osarietore G teohnGlogy dmporbs 35 She oonbries
oo her cbeesdiend, o f Forbte e Thee DYV e cuppased bo Beomairdy
divectend  exther  fo sabaetrrigte technology vpor s or o

compilament suach tnporis (s down activities, sodifications

i bhasis and ddeiailed design, adapbtino the  produact snag
af local integration;. It s

have foex = concentrated <

materials wochrseas il products that have bhesn by
s P [ :

the mainstresm of Industrial expansion and the associated
inflow of imported kechnslogyieses Rell, 1990 pp.%4-59 for a

good discussion of these key issues).

-¥0lear decisions about which industries were considered o

have privrity  in molis-tesnch dnstitutions (eqg ahiomaetry,

paper and pulp, metalworking,ena)

T o deeper study, bosides paving atientaion to the historioal
circuamstannces 10 which the [V waz oreated, 10 would be
tnterecting to compare the onplicat s amplicst oboectivern
with th2 mawn prajyecks canlemanted by fhe DV Mo debaect gapes
et vaersory el et vy erth Pier U Marnres ~iricl ind peer st jo

manbegsziione. of much o gapa.




It can bhe easily expected that when ifhe objectives of tn

T

inutrtattoa have not heen aodified or o sort of snerta

p
2

prevae: v i large  organiratiens,  self  defined  objectives
start to dlorizh, ZHome of them may have e s The right

direstion witile others clearily not. and hence swioribeiing to

¥ CEASE IS R S 5 Y ¥ s v ind 2 on Tr e Phe curroundlosg
STE IS I AT T R A

e v, dhe denin tasres! mivooingre e v omeaes cuneEnt
denendant un bhe obgee i ovos R A RTINS TS SRl S A1 R
Toe I37T wmer e genoraijy  comoesvad to 154

ks
TEvirs, wiihouwkd time limits

ralatad o bRy ins

o theer gy Leooandt 3 Tunc o of wvaery generasl o ohigects s
Slrernatuwve aope s A
~hable dnsiiioi o by an homolere o

Fhe: ninbyversynias g

v 1L defTraed proarems walh precioae ome

wseful in any case o explore ths facto

adoption of one or other funmctional sitructure.

Fuanctipiial acbivibies, weears 200 JImpgot

F Cuerent pelative  daportance (in berms of  personnel and
Prnenpes  and whebhes this s theagh Lo b correct) of  the

foallowing larage funcitonal acb byt lesns

CLART anyet Prgsoser i v Cevip . por ocdue t ancl PR e

dervez loagmne b froet oma b atay, e applicarions, proboty pe

4

devebopwend o esiinet des von waad o evad it i, ot e

IUpReE g sk v Loies Ten L tesduc B/ peacens taestiing, terahirrLcal
IR AT E{TICN R 1 N SN TR FY I T IRTIR AV RRETE O NSl preparabion and
toisteanrsr o 0 f vipdue e ) b aretoardd, agual vhy contyal cuidd

veer v facect o besibvree o

[T 0 [N N N TR [ I TR A




~Extension Services {eq.trouble shoating, pProcess
improvement , procescs rationalization and indusiryal
engineer T, gqualitiy improvesent . joint centurelpartnorship

ERILIR TSN I X S Tv I neetworbtng & sertorrates yteclnisceal

crnansr i Lang, bechnneasi i Leineiatgrs
T I N = R T IE 1 Ny ¢
Tz v IEETE TR I AN ET AR NI T TR SIS R S iy EX TR v
St e e s . i T RS FE S S 1 ' - Vb TR, . .1
L R B d -t (R AL T R L EN 4 [ § o0 . LR T LR
RN Y ETR B R TR
e - e . L S - - [
R R I K3 LR B A e [z [ [ i AR ST i b i

bBeading snd thiz classificshiaon eay have changed. o oa

the peiataros Imper Lanie

wwmportent oo e SR RAT
frate b ioanal achiva Zii0it A

arech parks, morae general husiness assietance,

seed capital and research centres are undertaken. If this is
Phes pase 1t would be very important to learn what i fheir

vinppor tance and results aoihiiewved.

oA ore o eodbrendy dmpos Pant Yoo learn which ava e omsdo prers

o by owork prooyammes of the TUT. Although Lb o ay be aczouned
et =mal s and medium =ize Tirms are omeann claentse vt hese

bt Btabts enterpricses,  tarqe

Wl
by
—
in
-
.

fE7,  ib o is

doumeret 1o aried T eI Tirme Y6 alorn ety 1) iy Frear
waps v ewesm, [F FhRis ve b case b b owonldd be impartant to learr,
donowhat ot oo o prajoste the o man tners are laras faremen.

¥ omearboting and dUfFfusion mechaniems  for the cesualbs of T

et vt b vers e e b presendd




¥ A preliminary a&assessment of the impact of their work :n
term= oFf direct application of research results, publications

ari contribubtions o the clution oaf spscific technical

)
problems amoig vusers. A short descoripizon

wald he very useful.

vt ded eveinadaon of e dmpact
vy el e A

sl oand penagericl sspects

Qrgandloaiions

v to pay sane attention o the way the 1

e
—
—-1-
.
i
"

=
i

3
it
pt
i

was orgabized and how Lhis organizaticon hes 2een modlyied Go
the evolution of the institution. Regardi;g bths parblcipation

e the privete sector 1t 3= amporiant bo

spykhexdd i

the onrivate seclor is repres
individual firms, private foundations, etc and what actual

des.,

3

influence it has in policy decisions and allocation of fu

Tt weaeded b e e inTormation  on the  Tolicwing

~% o chari owitbh the irnternasl oroantzation of the 117 and uts

-~

Affrliated tnebitutes, T would be

o have an rdea of

Ther e departments and furctional divisionsz with Lhe muamber

ref emptosees Lo each one aten Rhie Dilerarebooel o rmlaes,

¥ the o madn changes  dn e nternal ocgandretion an recend

verars oand bheltr reasouns
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Iow =alaries canpara2.4 with

Plowenoer

compenaated oo Giiwer antangaiile
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