
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




f "" • 

0W3 

<*+       I 

I  I > 
Mûr. 

* aprii 1177 

fcptft Qrwa> Mirtina on Co-op«r%ti«» 

•ilwwltiM, OidvutrlAl R»a««.rQh 
i«M ma ImémtTimm ani tilt 

ft «Ut i« this C©-»p*r*U«n 

iwrtri«, 29 Remudar - 3 tooMfttr iff! 

•       It» TT-ÜTt 



r 
- 2 - 

1 

OMfMITI 

VMMMfftOll »**>« 4 
T 

»,-trl nti«.    fruoH. of ihr MUHT 

t. owwrriv» OK w-oTHFvrTOrf  
It. WflWlTION TO OO-OPRKAW    

ill. mmm MHIUWIIì» AMI» wAoiirmriNn W-OUHATIC* 

W. iMfrmrriuNAL m\tm  

f. HOIK OíMUTUO    

M 

19 
ft 

»1 

to  UK- tontine 

I.  ww HOW o* rN'i'wm^ciNa lairr» \wmm mnm Kwnnwi 
mxwmmm AMI mumif  

it. V.  Anifi^l'l 

f!,    TH1 mm» RKIKAHJH iXWmrWlTrON TO Til«  ÏNWI3TMAI.ÏHAT101I 
or MMOPim «XMWTHIIG   

P,  I),   liât -.lit f I 

til.    WWW OP 111!'! HM.AfïWUJ  HMTHHHJI  TNronfRir ANI) OTKIMAI. 
KW/WüI CMNTMK* - A '.îPANWII con'tKiHimoN  

,T. fio r. I.-m .-i¡     V. If-ir: 

t»,    MtWWtTV-THliCrînM, HBÎSAHiîll OPMttMA'l'ïON - IMWBJIHY   <»4»tlMtMt 
IHK CASIÎ OF NFIKHTA,  KPI'II  WHPHA'JtS ON  THK ittlTWttUTf OK M(1Q0  ...... 

I!,  Rrt'tlioro 

f.    mm l,M  HHI'MWfc»   TMIHWI'HY,  HHlVWIWn'lHB  AHI» ltfomWII  INDTIfWISt 
«ÎTH ¡VmiAli HKI'KHHHOK 'l"0 lit1'! MOYPPIAN   tóJOPRRrWOR    

K, fj.'it'uum 

ft»    M8T AND <ilffmWÍ*f  tW-SiîO AWtVl'TTKS  IN   MIWOAI'tMI- 
WIWWHY Ofl-flPWHATKW     • •• •••• 

A, (î<K)i|,vi!)tr 

fil.  «MWHATIOM nwr*;«N iwaHARflii rwrriiiwö KW« iKWîWPwn (»limita 
AND 3TJ1TIAH  TH»rrT»r¡'K3H3 KW)!«   INIHB'I'HIAI.KKU (WWW»» MMMV 
«IHK HACKCROilNIl W »TKklAia KK3HAP0II AT «RUARA aìHHTIKIC 
AND WiXBTIíTAI, HKUKAHOII   TN3TÎTW« '•• 

H. <;n<;<.p 

fttt.    OO^KRA'I'TVK *1'»*OHT!l WN  BUN&riflAI. UKfUlflflMMTl    APPLÏCAW« 
kWPWm 0? TIW HTANRHtl) RMKARGU  W3TWHH ISXPWIHWW   ............. 

M,  I«'. !liu-tf'>"<l 

II.    ÑUTA 1,1 ¿H« il CA l,   IfwIT'l'IIW IIA3AN   t*KrCMMICA, A CA3K 3f1H)Y 
w OO^PKHATTON unii mimano •••  

K. KftpniitnovIA 

JT 

J« 

19 

40 

41 

41 

44 



r 
Cittì 

X.    rtO^PBRATÎO*  AMONO I.TNT;fSH31TfBB,  Tî.'JllîVPRïAt WB38ARCH <'RÚAN ISATKM8 
AMD TH1 ROLtó Ol* 1IMT!«   *. 'I.: 13   'O-OPiWATTON       4<» 

T. A, KIKUI 

XX«    MNftRCH-INDUa'lRY  MIMA'!« •- ,nM« KXPFÎIUM'M  IH '¡'WRKIiY  .............   47 
R. D. Lalkula 

XII.    TIB) AWfifCA'I'tO« OK  iCIKNOW  TN POM HI   WDM^'lfY    4* 
R.  fti.j 

XIII.    OO-OPRHATION  AMON(! UNI W!R3.TIK¡;,   TMl»'ì3*i'RlAI. fflSWRCII 
ORGANISAT TONS ANI)  TNIHOTRIRü IM ÜHANA    49 

R.   A.  Or;!.Ofj 

Xtf.    «M*fHA?ION   HWPWWW   HW1 WiRi>ITÎK.: ANIl   INIHKTPRY     'jO 
¿. Oüiu.iki 

Xf.    GO-OPKRATtON  A MW'.   l.lt!*':iTWn¡ií,  >»! TVRR3JTII« AND INIHKJTRIAt, 
RB3KARÍJII ORGANIZATION; 5,  W\i TIIK ROI E OV 1MIBO   •    W 

3. Paul 

Xfl.    OO-OPKRATTOM   H ^WI'ÜCJ   FHIrtRJTRY,  R«3RAHrj|| INGTITIW«,  ONIVWraiTIW 
AMD UNIDO, Wf.TII  RKI-'KRWiW 'IX) Till; KXPRWIKNOR OP Tin« 
OíSTITUTK ron rn.yridiMKUT WHICN IM HUí/JARíA    '¡j 

K. Po|, -v 

Xfît.    TUR NKKD TOR  LOHü-TKHP OO-OPlíRATION  AWíVl-í  'IHK UNI VKRSITIK3,   iK- 
•    ABAROH ORIíAMI/JA'I'TóMO AI¡I) mi>iirjTi<!KS IN iwvraijoriNa COURTRIFS     '4 

Xflíl.   mimarniAL RKURAROH AND DFVWLQPKKNT,   :íOMK A3P»JT3 ov 
TUR NOHWRflTAN  B1XPKI1I HMW     % 

'l.   K.   R-»l. ibuiv 

XIX.    TIIK OON3'IM;:R MOVRKRNT  ANI) IMMUTI?I L DWVKI/OPMFWT     'i** 
>, 3;uul 

XX.    (XMJPWATÍON   AMONi: "N | VKRíilTTBH,   INWt3TH'"AI. R"¡!3KAWÍII 
ORdANIZATlOtin  AMI)   P! DT/HUT'^   TN T"!(KWY     vO 

T.   H.   Uva:: 

XXt.    HOW OONTAWS  UKTW1«   Ri^iKARCilKr« IN   IH« I VKHÍiTTTBB,   MONARCH  ';WTH83 
AND INIHT3THY CAN   M ;VIWM'l'HPMT;ll TN TIIK ' NTKHKW30I'1 THK'lilTH I) «ORI,!)      60 

H,  '¿in*«' villana 

XXII.    (»«OPERATION  AMONO IfNTWRaiTTK.Ì,   OiWWRlA!, RW3ÎSAROH ORGANIZATIONS 
ANT)  INIJUB'WTI^HITil îlPKiriA!, IfKWIîK'OH TO 'IHK ilUNUARtAN  KXP8RIW0R   .    61 

|,, Zoiiitiory 

AlMlrK. ti:H.   Ol* |)¿irl.ifíii»¡u I  •     6) 

Pittura« Äo<l<l   in. in H. IMI In .   i |i-   fi'l" 'il' iriliM r«f!iriiî   i^ottoifij lit (if'Hotinj* 
no"Ctp^fttl ioti  •muiri.'V   iii'lii:1! ry» univ^r::H in.- nu^iT  ¡v.-:if!(ii'ol>   Instituten      §6 



-4 - 

TUT!»«'«»)« 

1 

thin Lima »Volami in« n. d Plan uf A ••tion on tnd uni rial Öov»lopmcfflt «4 Co- 

operation placed pirt latitar ottiphaiiin   m the "promotion of an int«(fr«,4ad indttB- 

triait »at ion procgtia barjod on  ihn rol.ont.ial  if t.arh oount ry" •+*    The aohievwunt 

of thle aim will rwjuiro tt"- ; »rout eut.  ponnih'»'- drffrw of into rant ton between in- 

dnntry and other in Jti lui lona involve in ooonomio development, notably oniverai- 

tioa and reaoarch instituí OR* 

Theao inatitut Iona novo nn  important rol»-! to pl;iy in providing both the 

trained manpowor and ihn te-thiiionl know-how n»nded  for itiduntrialiantian.    T" 

play that rolo orfeetivd.y,   thoy wrd in co-oporute no that recniimamnta aad tho 

rnaouroou aval Infoi o to moni   thorn 'tro propnrly   rolatod. 

One anpnct of thin oo-operation,   I, ha I. hH.tr on  induntry and thr univnroition, 

wis the  oub.jcoi of <ui • ri*>ri  ,<:roup tnootlnr or^.-utlzod lv the Unitod Unti on a InduB- 

trlal Develop!« nt Or,-mi v. at i on (11N1I*) al Vi-nnn in 19'M.   IMn mootirt« Maw very 

uneHil and ltd IMI!» to oxpaml  HIî loohninal  amjiotanoo programmes,  p.-tri i oui nr) y 

in thn RavMWfpiw'iit rirld. The "wontli.«    tdr-uü lied    üi^iiri» »nit    odvan- 

tofpjn to induntry, rtniv-roitioo and uooi.il.y.    Th<- following paragraph« ate quoted 

rrom IutlnirtriMhivornltj Link-uM. with Scoiai  Wor»ranyt¡ to MaimtemontM 

tiàwiïv\i?>.\ ta industry 

Prom linkage with ihr  imiv»îr:,ily,  intinti ry  H.am;a to flnint 

A mtpply of ti«-* '   • MfM-.i   -rfi huttfii invine moro relevant training be- 
onune induutry'ti H'MMIT  havo h«vn lilonti.fiod\ 

AOOOOB to a variety of poiit-<ixpí nonce  t raitinfT fnoi Utio^  it hail holped 
to doatíTn 

Annone to idi-- un i.vnr:;H..\ •:> phyrioal  I'HOíI it if;rs rurni ihr oxportine of ita 
atafft 
A own a to tin'   r*vioHr<7h| uort.tult.inf: ano. data eollootion of the vmiveruttyi 

An improved pub! io im**?! In the uno i o I, y in whioh it operates. Mhioh «man! 
that moro la!oui od   itudonln will foo attracted to the industrial aeotor. 

A.lvai.tai»» to the uniVorr, 

The ttdvaiitHflun lo  th<- univerr.Hy -ire no  loun real und inoludet 

The opporttfiity to a¡  ••"tu; ih«? rieodn of tin- economy and to develop lia 
•otivitieu anr;or.linf^.v| 

Th»j opportunity to plaoo niud»>ntn in induatry oo that nlaaerooM learnln 
ofvn bo  rolatod to pranlinai  oxnrrionoo| 

\J   H)/bonf.V*i1,  lihnp.   IV, l-ara. r)fl<f). 

g/   United Nationn publication, Snlno Mo. 7d*tï«l*9t PP» 3-4« 
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Assistance from industry In ourrioulum development to eatara «hut 
ourrioula shall be relevant to looai oenditlonii 

•trsnfthening staff development by giving faculty 
t amities to fain practical experience | 

Aeeass to industry for both fundamental and applied 

to aooiotar 

flaally, the esaaoay as a whole banefits from induitry-miwwml%f iater» 

attisa throne»! 
Aa improved ratura on investment in higher education f 

A asrs effootiva educational contribution to tosasela eavaiafaamti 

tetter utilisation of human and physical resouroei| 

Fewer of tht social and political s-tressei that aoooapany 
unemployment of university graduates. 

lais link between industry aad uaivarsity is ol early leparte**, aa« 
Is alas tastbar - th« link with the reseeroh institutes that havt 

•H a» it satt industrialised and developing oountrlts.   Induit ri al 

ia raaafaisad at ta iaportant elaaeat in industrial development, for it la 

taa fatal ssiat of laaovetioa aad tsckaolocioal isprtvsatat.   sat it it aa* 

taffioiaat far taa davalepiaf ooaatriea siroly ts folio« taa aséala 

la iataatriaUatd osttatriss.   Ceaaitieaa vary aaarasaaly frea osaatry ta 

ataatr»» and teokaalofloal developments aaad to be appropriata ta laaal 

altaatlsas.   ID da taa ias:itutiaas la which taa/ take placa.   Par tai a 
mata, eeveloplsf oauatriaa oaaast raly solely upon tat 

trail ipaait undertaken in iaanstrialiaen oountrieej tksy aast 
taa lattitutioas sai ratear oh policies. 

Aa a step ia asallisiaf available reaourosa far tat rapid laâaatrialiaatiaa 
af asralapiaf eaaatriaa, oaa of the aala objectives af WIDO, taa 

aoetlag «a Ge_oaaratioa aasag Ihuvarsltlae, Iaaiitrlal 

Laatiaas aa« laaastriss and the Role of WIDO la tali Ce optratlea «aa 

aal« at flaaaa fraa 29 November to 3 December 197e.   Ime aala puraaaa af tat 

aaatiaf «ta ta prosate the aatablisaasat of links aad ot-operetio* ajseaf tat*» 
iaatitatioas aa «all aa between tkea aad UMIDO with a via« to aaaiatiag taa 

laatttrialisetioa of developing oouatriaa   aad to iasrovtng ttohnioal 

traiaiaf aad advisory servicer in these oauatriaa. 

Ita Ntttiag dl sou seed ths role of iadustrjr in estsbliskiaf ao-aaaratita 

aalvaraitlaa aad research iastitwtss froa industrialise« oaaxtriaa 
taatt af developing countries, sai how UMIDO could assist ¿a eataaittalaj 
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m  ()   — 

m* taetitPttiair ini.ï. ¡u ..  .ìIHMI   oouaaarauea. 

H» aariictaaata «are ail p«m>M m t—noaatbla aeaitiaM At IME 

ajnjttiaal tfffflaaet m nroantinp 00-opérât taa MWR* iaduatiy, aaivarMHtB 
«NI rWMTilì organi ist i on«.   Hin dnicu satana wri, tltatofar«, fcMti a* 
•KMrtaana rathar thaa hypothaain or rmarat priactplf .    tartan*, ài «M 

aawaftai thai no-npnrntion waa daairaH*» anA *ttantion «al nonoanttaMi «MM 

an» i« «aaitva it. 
At int spani a« jilanary aaaaion v. (larraa* ("«rpt) ma al anta* rintana» 

me f.G. limi, Rnnportpur, .-iftftr which ili* porlioipantn formn«! thffio warklft« 

^roupn,  rppfotiniiiiri^ irntii.rti-y,  univ^nriiion »ni  rnnonroh inntittttofl.    •»«* 

tfroup,  nownvirr, HOMI.IìMMI  ti'prt-.;Miitniiv»'ii of  ilio ot.hor two p/trtiatl aa that 

tho opportuniti";¡ Por no-oporation arni ilio problntm; in ¡«lhi^viniC it awtUl •*» 

o«aoi<lrr*!(l rrnUi.itinfili*. 

1 
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tat Wü «r 
•nttaj tr •artitiaiati f»M %H* lHÉMtritlâMi 

•f tat iajirtaaii tf 
ia«tlt«t«t,  tit iMti* 

n fpomtt Mah ei tparatitat 

1,     Win atoalá fflv« alfa >ri«eitjr *• a«alaU«f 
It 

.itati«*. 
I«    «IN rimai Mir »ritf It« fi«U ftiviMM «i «11 
M liwittw «t M t« iiwtify aaai« ani murai «ai 
few I« Moiir« «ff«ttirt ot-t»ar»ti«a. 
I.     MIN WIM ttr*t«aj «*«t tate» lato tot—t là« 
••liti«« «f éa*al«ti«f eoaatriaa,  it thMtli MfHtil 
nanti«« tf f.tptrttio« it •»•* «rgast.   m 1*190 
IatMtrial tt««ttt tatuid bt aafeai \o mi ir* tat tht 
Mntlf* tfcaa« •ritriti««. 
4«     IIM anal« «aatrttfc« tr oaatraa« «ut a piUt 

atvtlttiaf otiàttrlM tt atalaat« 
aat a/ the vario«« fwai «f ili 

),     WI» «naie tlat uatanaha t ami rat t« iéaatifr 
it« ti tptttti«« ta ñauara« aaé *•* 

rtitaatirtt «ittritat«* ta aaltetat 
iaatitttt«. 

«.     Min tata!« tffftaltt «aiMfeaa« U aanlaaln. 
•f «jjartaatt ia tt »«ratitat1U «in »aria* .*at •f aartitiaaaa« 

alga* to 
•te Min wtoat   far 

matiat aatitatl 
lataator, 

iy. 

kttaaa af Min anal« 
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6.     I« •Mentation «Uli re« vMuti.dHtion    ,, hamrar» (Mino "oorrawoiiiMtt*1 

•fceuld ba apftiniifl, where app-opriate,  in univerniti«* »ad. reaaaroh 

lae«itatra in i nduat.plal Had nountriea.    '»»i thty 'oulrt   nflueiice thai» 

institutions t« oon<«rn th««Nii^vea »Oí« -*i*h develop»«* rountPinu and «IN 

fie» OMriMa studiate * brtter i ndarsitaucin* of the i¡aportn«ce of linkage 

tli of the pale "f UNIDO in oroetttinjr It.    înes« corresponden' • enould 

organise periodic utetiHRU ho npe\*e a ffi"*<itar awamnis« in industrialisas 

nowntriee of th« need i>r eo-operation and of the work of JNIiO.    Louai 

costs nwuld ba net by the hos>  country, with UNIDO fin« tir. in« tn* participation 

•f ita staff antl vinifin* maakam. 

9. National  and regional cantra for tha trat« far of t «ahnt» i o*'.? should 

ba aajwnipaitatî to    arcai n tH'taWves *t\h oo-operttion imong jrduniry, 

tjeiversiti«a ard    anean b i nati tula«. • Thoy    <wld provida  i valuable •*••)©» 

for aaauriiy thai   ifve xu« ountriem «am  'ht undoubted renaaroh ani 

eevelonavnt advin4»v;firt affcvdsd b,v  tita r-rüacaxa of tha lraa<?uatj onal 

ooppopetiono. 

10. tfttenevar 'JKIDO undertp-kec an inéuatrial  éave'.opnent project,  it afceuU 

consider whether 'inko*3 bat» eea i.w§ue*rjr tin>v*r3itiee    ad reeearoh tnatittitea 

could thereby Ha promote      "< p «aansle, by pairing auitibla institutions. 

Likewise, whan bif .noue*» *1 oeatpart   «pa ntgo'iat'jd w. .h overseas noapant—, 

it should ba peejuired tnat Tone of tha reeearoh \nd Jevelip««e)t ba do«« in 

lonal inntitutione. 

1K   In tha ours« cf neaotiaUn#c deve] aaawnt propia,  UNIDO sihould sneers 

that tha top jçov*»imeni ^ft'ic'ale wm-iraad (orea in aovar»! 

denartennta)   «hall  b*i a*de «war« «f  !.he i.epor tanca cf r>.opara.tia.i   amoiu: 

industry, ur.ivopaititr and research institutes.    Tliis any wrtl i  ravira a 

tonacioua affari.,  unce each my h*> under a  Jiff'ereut ministry,  e.g. 

ueivereitir-es unéer tna "ini airy of Bri u nut ion,  induatry under th* Pinistry 

ef Industry,  an J te-aat-h instituée <m4i>r tha Pinietry of nrianoa an« Techno lo, jr. 

11. UHIT» ahould  dways «oak to earn-« that tn laprjMnjr, <-ut ppoj^ntn eontact 

ta Maintained with    thai  Uri tad llaUoaa and bilat»r%l arar irt invìi vad, i.a. 

that United Itutinna j^r.,.•n« fchoulri thaaiaalvaa aat an aawaple of co-<»Mratlan, 

Ti»p a*a«T>la,   the World Km* un»e  looal   ina* i tut ioti * tn do feasibility ataAia« 

and UNTIT) .nulli r »rhape ctart ita    nfluanra to «acure lhit  the)«»« projaota 

reoperation r«.that than nonpatitinn bf.iwem metí tat lona. 
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ORIRTTrvra OK í'O-OrWWTTO» 

Ilo country h»» «iffio.iant resources to do »Il that   it miffht «ilk. 

Tfco developing countries, however, often Unk the resources to do   eve* 

those thin*» that would be rerarded an eaeentui in industrialised countrioa. 

One of MM no»rcest of soiree rruouree m   hen» count no« is highly traino« 

naapower,   espacially the kind needed for research and development.   Hit 

renult, developing rountries have to import technology fro« the highly 

industrialized countrieu, whioh ici ves rise to a oort of "technological 

colonial i on" that inhibits their freedom to develop their economies In 

thoir own «ay. 

filis probi on becomes apparent when the role of tho  t r;i.n.:j.;iU mal 

oorporationa in economic, development i:i ertnlnod.    The countries in onion thmv 

onorate need their investment  to develop the economy and  próvido ,)obs. 

Tho corpora* i ont. brinp with them vaLunble '.mow-how that can be »aMOd on 

to tho nationals of the host country through extensive and sophisticated training 

:ii:liom. ¡i.      indued,  tho i r.-tn: i-i.t ifiiial.:    are of\en in the  forefront in trainino: 

local cadres and in cottii~ hi^h standardB of <:oin*ercial  citizenship.    Ihtt 

if they Insist i<pon hnpo.   , ^ ali   their research and development fron thoir 

oountriet.,   the hos«      untry will remain in a positi >n of technological 

economic dépendance, whi-h it will find increasingly unaoeeptahla. 

i^anninr the    I.ran. M-.I r.t, ,.].- <,r iraHrv: ther continued operation 

uneconomic i 3 not  the rolut-on    to the provieni thay aro noodod and they can 

b« amnnr  the moat  powerful   allies of economic development     Hut  they should 

bo linked in the hont country »a ombryinic rejourn«» for research and 

development, usually to he found m its universities and) industrial resoaroh 

instituted.    Then they ran play a vital part in building up tho rosearen 

sad development facility that th* hoet country need;). 

Co-operation,  therefore,    ti on      induatry - both lone) and international 

- uni versi UHR and reaearch »not 1 tutes is "«quired beosjuao of the shortage 

•f research and development  ret,>urc«.a in the developing countries.    It io 

aleo required because science,  education, reuearoh and development nan only 

ploy their p*rt to  the full  ir their «odls, pelideu and Methods are consistent 

with those or tho rievelopinio country,    in   the transfer of technology, 

imitation without local   innovation >r at the very leant adaption oan only 
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ftatttit tat fall raalitatioa af taa iMMitt pottatial af ft 
HI, MUl taat tiat, if io/tloptaf otantriot IN tt im lata • aoalUaa 
«atra tatf taa aw a» at in A eoaaaUtirt «arid MMWV, taalr tooaaalaajr w 
It aaaaatlalt with taat tf laaattrialltai eoaatrlaa. 

At aaaitiaa aar ht tTiaaarltad thaw 

t«)   Xataatrlal ftevMMMftt it a vary hrtti-aaaai prooott that 
aajajaÉialliui af aajrioalturtlt traatpnrtaii*H iimaataliwliiiati 

«1 «»«lai yum, M «all •• «In iaplaatattaa tf aa«t*i taUnç. 
(l)   Tat taoaatloajr ta bt UM« ahoald M tapraariata to tao pay* «al? 

i MÉ oapltal roaourooo avallatola tad to tht oeoaaalo, tttltl tai MllUtfti 
ara aotoralala« ***íT optimal tapltyaaatt 

(t)   Pf H»— with laauttrlaliaatioa of tM «Urtivit» oouatrltt haa 
I tat* to tht ttftgt «hara thtjr ajwra ao thelot hmt to adopt tootaoUay 

oaaaatlalo «t«h that of tht iaiuatrialitad otaatrlaa, to tattio tht ' 
affaatlvaly it ta lnttrita aaiaat «trli| 

(i)   Bavalapla* oMittrltt notd to froatly iaoraaat iaalfoaowt 
taaahilitioa fa* aaalytla« tteio-ooaaaale iaalioatlaaa of tht toohi 
tiffH» ohaajoo taay took.   latta otuttrltt atti holp la ahatitaàaj tati» 
»Mila la aytttat aaalytit, doeialoa taalyaât, iatalllfaaat ovalaatioa, 

•ai ltag rtafi piatala*." }/ 

Tat tap tata t, taartfort, it att tiaply apta iadaotrialitatioa, ha« 

Laatioa of tht «holt toonoajr in a «ay that *• otatltttat with 
ttaaa thttt aooit vary to grat**' ft>oa ooaatry to 

«aap tiat, rallaaoo «aoa iaportod raatarah aai tovolopaoat it 
•a afftttlvo lotti rttoaroa faallity It «aatatlal.   Iterotvor, that total 
•tatara* facility aaaali tattapatt aai oa-araiaata rtttartta to ht feat* la 
til tarât trottalo laaatltaa, aaaoly, iaaattrf, «aivaraitlot aai rttaana 

laatltattt. 
fait it, tf aaarat, taaiar tali that atat. wttritt tota tat talrat at 

»tatara* oaaaolty la laitatrialltai otaatritt it liholy to ht lattati» hau 
•Mi lauttrialltai piatto la iaralapitf ttaatrlaa hart llttlt or at 

tapaalty.   Otaaoatoatly, taooo ooaatrltt taai to ooaooatrato thair 
tapaalty la iadtpaaitat raaaaroh iaatltataa, oftoa fiaaaoti aai, 

ttatrallti «y tartraatat.   Tait paliay tajr «ali ha atutttry at 
tat tarlitr atafoa of tooaoalo itrtl npatat, htt lt haa ita o«a iatwtlt 

tai darti ipaiat oaaaolty aaait to tt plaaaai ooaaoioaaly «itala 
tf larga, ataarn iaaaatrial tattrprlatt.   Tat Utk of 

y  Itattatnt of «litan F. Marwowi, tttafori Ittoaroh Zattitatt. 

.-M 
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talliti*« fttthlr. liiriuatf»"    s « aarioui  limitation on •oon*»lo 

afta aoonoaiio lnd*p*nd*nce. 
a«   Mwociatad probi m im that ^varnaKMU-Bponaor** fOMarc» tn*t i *•*•<* 

ofton »Mill to dovolnp an ¿toaimivaly Mao»d««l^" »pvronih to thtir ta«k| 

thof baco«* part of the State nur*a»nraoy and laok any finajioial ifto*»*»** 

to ulato thoir raaaaroh to tra require. *ntn of tnduati'y.    rha u«iT*r«itia* 

mr »oil taka th« aaM ignition  <nd rationalise it in ta«* of '•aonéawio 

fminw" t tholr otaff* rarely ha/a ei*nifinant industrial «porlonoa, and thtir 

¿oali »r* »ft«" inconsistent with tho«. of induatry and conaoroo - i****«, 

thoy nay ava« be nntafoniatic 
Tharafor«, *ovariim*nt«   (  daiMloptn* count*!*« ur**rtiy no»d to atiwLat* 

liftkaf* batwaan infeatry,  r^aoaroh institutaa and ttnivarrttlai to enawr* 

that thair noi«ci a« earv- tha rial naada of th« «oeinty 1« whioh thay ara 

looatod.    w»r «ampio,   in startinp up tha «atonal« ««aaam* tlnjt at th* 

«arnarft Seianlifio and  'nduntrUl Roaaaroh Tnatituta in TMHtay,     * «II» 

nonaultant «a« an*ag«d to maka a «urvay of rcaaarnh rnojuiraaaat. to aaanr* 

that th* facili'io« %nd pr*ra*mai> **ild carraapond with rati, ideati«** 

a**da. 
Tha word "raaaar^h" «an aaiily b« *twon an unn*r.*aoarily r*etrietad «aani*5. 

Tt includaa in»*aUÄ*tion to aolva onarating problaa« and arovlaia-i of 

taehatoal  a*rvic*a a. « .-    ~ "W and "aprii**" raaaaroh i» th* acaéeaic 

«MM.    Thus, a oortinvma -Halo^u- between the provitom and ihr  uae.ra of rn- 

M,mh  faciliti-;  ia m.,ui**t.    TH.   3-iirlr:.v  InstituU   in Mandater,   which 

aarvaa th* tatti]• induatnoa, ha. a dalibarat. policy of providing taoaaioal 

•arvicaa rathar than ronvantional r.«aarch, but with th« back-m  or highly 

tralMd aci*nti3ta war aro thanaalvot «a*«*** i» r*«*aro«. 

In plan*!»* the co-ordination of r**aarch facili Ma* to «*«t aociai 

nnit   tha r*l* of aarkat raoaaroh ia oftan nafiocta*.    Tna taohai«iu*a of 

aarkat raanareh ahould b* «or* wid*ly u-*d than at praaaat to ida*tifjr 

aaada and to «oulrt ¿ovarnaant policy accorr in*iy .^      At praatnt,  it i* 

aftan for*i*n private invaator« who ua* th*a« laolmlq«*«, rathar than* 

gawarnawnta or ititamatioiial a*«noina.    «arkat raeaaroh ia partionlart» 

iaawrtant in providing finback on ch*n*a* i» oon*n«ar taatat aa Limate 

4y    3r.' Part  two,   (-»lapinr XI. 

h!    a^-Fari.  Ino,   r-h'ipioT  TI. 
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afwraaiia, 

*na rian of tfca no-call ait "nniimMMir —f«anntM.y    onuld b* it 

fw th« falnr* nmrtli P ilícita «r (invalgati* conaipta«.    ia tha 

tnaaSiPtaliaaif couatpias,  noaatmer optant an liona wop* clonal,/ with 

n*aa»*Mnta,  uaivapattiaa «ad p«a«aP"tt i nati tuta» i a rlavatoninff «id 

taatta* an* paaaapch ppo*paaa««.    «or« rwraiiHy th«y have «atabliattai 

•tin thaip onpoaitei «unbar o in dnvelontn* rvmntr-.aa,  aone of which 

Mi u« tliair own teatina and Maewch proftpitnneu.    Without   fhie It t art af 

!••« praoaure from noRbiiMri, reiianrch «MM! «avalupaMmt poliotaa amy 

«ut of atep uni only with th« notila nf imluat.py,  !Mt alto with tnaan af 

IM «Uianta nonnuMPs, anil thopaby inhibit   the nevalnpaiaat or a truly 

insiffaaaua ondami «alio« prornmm. 

Tfcwailinkv'* hatwneti irduatpy, univnptnttea and research last i tuia« à« 

Mntimpy banana« or {%)  acapoity of raaaaprh rraoupcoaf  (h)  too aaa4 la 

4a*«l«a iaiaffanoua tcchnolo^i««! anrf (r.)  th« lapoptum« «r «aauptn* tinsi 

r«Marnh poliniati ..h'ii I   I.,   .i-wui.t-ktiv-i   r,-il.!,-r  Hum   -iippl y-»vi.-(.«|. Howr>w^rt   it 

is oat thin* to *at«blian th« laprptwo «f i ink<y>«i  it it» ano that» tniftj 

•ttamthap io «rhiev« it.    ('aaaaovanU.v,  th« Rtp.jpr   ;r«ip «atti** r4f*A&9 

«Maidtraa that it o.iouliì   i^aad a»at of itn tiac «zainimag way« «r 

aaniaviax nffartiv« l ink** • patter than iPfuia* th« RUM rep it. 

M oo-oa«p*ta ape likaiy to *r-hi«v« littlef thara «itti ba a     tin ii 

In ani tarant iva to «o-onapat*.   *"*• followt^   chap tari atanina tana« 

pPr«fl:(|ui.:it,^.T    Co,,   MrikHffr     tn     -own   -l.-t  *t I . 

y   3or a#»rt two, nii;ipt,.r All» 
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II.    ROTIWITIOM ftj Oû-OPBbVPE 

•f th* tarto workint irroups r«pr««MUi)f, roapoctivoly, «»dost if, 
•nlVtMtl«« and re.i««roh institutes, ooneiJered th« following qvM«ti«a«t 

Melt ée you export to gean by oo-opwmtlon? 

Mit OAK y«u offer th« other tifo partioe? 

wont foro«« Inhibit co-operation? 

Mart footer« pronot« co-op «rat ion? 

•tot institution«]   forms heve bo«n found effective? 

Mart o»a 19X90 do to promote co-op «rat ion? 

Mart o«« you do to ««niât UK I DO to pronot« ¿«-cperfttio«? 

Thi« ohnptar auwanrisee commis of th« vorkinf groups en th« flrtt 

te» ft««tioM «ad the diaoussion of th«« that took piao« in th* «me sonnant 

plenary ••••io«.    Th« importane* of th« first question li«« i« th« »elief 

thtt oo-oporntlon «ill not, in fact, t«k« pl&o« uni««« ««oh party f«iM 

«p«eifio fro« it.    Thus, it it th« lev (^««tion «ni for tal« 
Lt with first. 

Industry «*p«ct« to e in th« foUowing advantag«« fron o*-cp«v«U«m 

watt», uniwr si t i ««t 

An «¿«quote flew of qualified ]»«r«onr-«l well pr«p«r»é for tan* in 
try teotuM th«y h»vi¡ taken sui-«hi« ocurti«« 

Opportunlti«« for oontinuing aduo«tion. for p«r«9Mi«l to «pent« «kill« or 
oeauir« now on«s 

Advieory «nd aonaultanny serviooe to denl vdth pmetionl probi««« 

Assistano« in developing indicono«« tnohnologiee imkin«* «M of 
oua r«w m«t«ri«ls 

Oentroot or «ponnorod r« «caroti, with • financial orit«ri«n of 

AoMsaatant «d forooaatin« of oonsunor n««da and lone-tor« »«vii 
oboagea, «oonomio,  aoeiftl «nd pol it ioni 

•etabli»hm«nt of jointly staff«d roñaron grown« with inénotiy and 
raoMroh inetitutwa 

Aoo«a« to laboratory, tasting and other phyaioal frolliti«« 

Pro« oo-epor«tion with r««««roh institute«, industry enp*«te to fain tilo 
following« 

A redefinition of th«ir rol« *o that th«y h«eo»* nor« olient-erientod, 
and financially aelf-ouiiporting 

Oonoultaney and advisory nervio«« » p«t«ntar proooao donig* and de*»Le»- 
«ant, product developnent, quality oontrol, and ««pit«! «xp«n«4t«TC 
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fatting frolliti« 
Ntalsility of teehnioal training for staff 
frottole-shooting 

Attlttaaoe IR negotiating with plant afte UrtnwwK MftflltM 

foohni loonomlc foreOMtin« 

lMhtngi of teehnioal information 

Attoss to research institutes in other oewntriee 

•aatinueus interaction with tho institutes, eacea>lified fir ton 
of industrialists on tho   hoards of msnatseont of the iattitates 

Mlvsraitiss exyeot to gain tho following »avantages fro* 

inéastryt 

lafrsvtasnt in tho quality of teaching resulting fro« interact i 
industry) UM of praotitioners M part-ti mo lecturers, who 
easjsalas of oase studies oallod from industrial experience and 
ec*tie*tnt tho aoed«mio work of tho full-timo staff 

is» 

«•fu 

Ooataot with largo oorporations for troasfor of technology, 
it technology 

Placement of students in industry to gain practioal 

Aaoiotanoo in developing currioula designed to meet tho fati 
and social noods of the sooioty 

Protection from oritioism of "irrelevanoo" sad tho onaetqtsal 
government infringement of academic freedom 

ligfcor statua and grsater aeoeptanee in tho society 

lMoas, both oorpora « and persomi, deriving frost faculty 
aad consultancy 

Qroatsr job satisfaetion and personal development for staff 

corporation with rosearoh institutos, universities o »nut to 
fallowing! 

•SOM 
»ml 

r knowledge of specific indaotrios «id understanding of pjrtiittl 
loss) to onrioh teaching and rosearoh 

Consultancy oontraots where rosearoh institutes do not havo tos) 
skills thaswjolvos 

transfer of toohnology fro« the reoearoh institutes of transnational 
corporation« 

latearon insti tuteo expeot to gain tho following from co-operation atti 

•vanter likelihood of the institutes« achieving their an jar strettiva, 
that of contributing effootivaly to tho industrialisâtis* sad atéasal. 

Usa of the otmtry 
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pnyrlopwint of afip1 "?'*••••**' tondino lo«i on, i.o, those th«i »re relouant 
to loci»! ojvoumntan :nn of nmp!.o.«-imnt, natural reiiouron;it availability 
of capital  ftrt 1 i':-'¡'  -'I'-'ii  («olioy 

•volution  of ¡i  rr.ittroh  pol.iny din M not  from that followed by the U*l- 
voroitleo,  i,o. ono Hint in  rolatod io noi vin« ihn practical  probleo* 
«f industriul dimito,   ofion on a r-onfi-lnniial, unpubliahable »Mil 
and not  nnnnn;üiri.l,v »dvanein«  fundamontal knowln.d«u|  oo-opnrOition to 
develop nunh a polir-.y   in n^r.;iiar.y in  order to nuonnnd financially WitM» 
OH*. «ovnrnmnni  nupport 

fro« co-operation with univoruilion, reunarah inotitutoe oxpeo* to 

the following 

daemon  «ne of mnoarr.h   l'imi.] it ion,  vcñuHin« in the bitter ut» of MMW 
rnsoumon 

itaff tio-opond ion whore ihn  univornity poaHononn afcilln not   found tit 
the renoaroh inutitut' 

Staff exnhan«ofi,  profVrably on a pro.i«3ot-to.v-pro>mt luutiu 

tnflurntio '»i university curri ou I a no «H io raíale thono mom oloonlf 
to ihn nevi.] of indimi ry 

•»in<*»ff advantage  from havin« uniwrnit.y atalT and ¡itudontn ""^f^***** 
.Joint prt».i«'H:i with ihn  mearon inutiluto, n,«, roí  tb«fion- rehuir«« fot 
hi«u«r dn«rofn 

Bmofltu «Inrivirií: from uno of  .joint  rnnoarch   teamn 

The above  jv»rn':ra|>h!.< ¡¡»wrtuirino ih«  finding of  ihn thron workinjf RTMH 

raiprltiv: the   p ri wiry  w •''   '.'-'»ti "m lo  o.o-opo rato,  i.o.   ihn aponifie  advajttaflM 

«•oh party o,mi «ain from   :o-opor-:t!in« with tho othrrn.    'H»o other aide of tfce 

noin  io,  of  ooiuMo,   wtial. - mh   parl.v   <:.MJI  of for  I.o  ihn  othorti.     In  o«   far M 

theoo oorrc 'pond  with  Ihn  ^rp.M;t"d  ,-Hiriü,   l.hotv  in  ihe «rrateut   likelihood »f 

ttWOoeouful  co-opnralion.    3um»¡i«rL>'.od  bo low,   thomfnrn,  are thn  worfctaff «raupt* 

findin«n an  in  what, o.-mh p;»riy «an  of for. ilio  oihnrrj, 

laduotry  «"¡an off- -r univomUio"  ihn  fo Uowin«! 

Aotiintivinn in orioni in« thc»iiuolven io industrial nomi« 

«rivior on un ivo ivi ty policy, «iv-m    through profnaeional ausonia» ltvn<, 
atlante rn of oommoroo  oto« 

«Vjonaroh and oontml tann.v ooniraotn providing? financial  inoentiVM %• 
faeulty,  o.«« hi takin« lironco:¡ ota now dovH opnontn 

toholarnhipü ;uid interfuihip.i  for ntudontn 

Liainon offi.norn io d«vnlo|.  lion bntwnon induairy and unlvnmity 

»nrt-iiwn and  ;ipnnt»l   lootuf rv¡ 

pe intona  io unrvo on  university -«Iviaory ooewiitteoH 

Inaili lina  Tor tostili« oui now prooewtng 

PtlMMßtttl afiiiiniiuino 
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Indu:¡try nan ofTcr  n^naron  in iutiil.oitt 

inmuno rut tvr   rry.u ai•••h  .-«H ooririittiimjy  nont.rooi.11 

Tmintiw for irmtii "to !il„urr 

Prrnonn in unw on   1 uitititto  honntt ;iwl  nowwit torti 

»fcliveraitioti in • I« : vi • i npiri^ cornil tin;' vary rnoromnrily in thoir mnourooti of 

Wmpownr «mi  |»hy:iio«l   far, i I i t, i or, .»rut  piirnnn  »livori»! anuftomio pollatoti.    In MOW 

no«trimi thoy art; mut I. i lar.ul \..V inntiUitionij  wiüi hi/rhly iminpmniont (tfid MA- 

'irmitt poUoiou.   .In o|.hnr:i limy um » •.i.imil i all y toohriiotil univnniitieo, ooniwMt- 

Imtinr    liMvrly on :mi.f<n«:.t nini lodinolo;:* with fi «liijtinoi industrial oriontn- 

tioa*    Hot all univcintt.i-;:,   l.hoc-rrii-r», orni onerali  l,h»    Lifin» Hutod bolo« 

or,   in.lorrt,  won M  j-r7;ftni   it.  .-,..•. thoir pro,   r  rolo  lo do no.    Ncvertholnijo, thoy 

mny t"' «»>lf to (»Cl'rr in  Ln<iu;vl ryj 

Pliyüio.al  aiul m;uipow»-T'  1 Vu I itioii  l'or ro;t»aro|i, nonnultwny und t mining, 
»ntptiniul ly   |,o i.lh:   miai hr,   lottai   firmn  ttial,  nmuiot alM'or»!  their OM 
ri'iii'iiifili -mil   Icviilofxii'-nt  ;iootion.¡ 

•*port iiîc  l'or upiL'iMnr; Ivnowloil;^ mil   ¡.mp.-irtiii;: innovai ivo  iiinuii to 
twin:: try 

Willi, iili;ini|i1 in.-tr.v   r» .:antli,   nonuul l.mic.y  ,uul  tminin."; inumi 

Tho   l'Olmi!.;  ni   l'uri IMHK^UI. 1.1   roii.-iiroli   timi.   twluül ry  nan  i.hon  tr«|till*tc 
into oouiiwtvi.il   vci4i.ui'« :•  In ihf» iK-rmfü.  of tho ooonomy ar. a wholo 

TH«MT?  i;t,  |..'i'íi.-t.|i;¡t   ratti.M- I»:'.;:  Miai univi'riiitioí! orm oITor to mnoiiroh 

innliiiiti>::t  bui, .ionio ol'  I tir.   l'ani litio;! iiiíüii LOIJOII a1>ov   nwy  lv  of Vttlun to.thn» 

(ut »-Il   !ü.i tu  'unIn,'.try,    K >r oy¡mi|>l< ,    aw  ilow Lopin;? (toiiiitrio:i mny noi bo ttblo 

to (»ft'ont   l'ili I.y cpii |>p<',:   uni vorrtl. Lo:i .uni   r.<;¡.-amli in.ditul.o.i,   ,'«i.|  nomo nhfirl*/? 

or hotti   l'.ioillti. ;•, ìUI,ì   ìlilf IM.-1.V  li"  no<'..;::uwy.     3urt»i   ¡hariu;: «v«,   indotti!,  bn 

non;it runt ivo  in Limi ihr   ¡kill:; of aoadciuin arni Inthcilrial   ntiif.-u-ohorii may he 

miMfti<'MM'iitary , 

RiMfNiroh in¡!litiii,o;t,   i.ravi.lo-l that  Ih-.v am in tulio with th« nnoiUi of i«* 

•Inni r.y,   through o lo; i" no-oporal, \m nm próvido to ln<lii;il, r.y « 

Bovo 1 npwont of ii'-w producir,,  prono;i!i»!ii fifiil tnnhjiti|Hn¡¡ 

IVíOhno-ooononiio   itimi i<>:; 

Murk«'!, rr.i.'aroli 

Tnoíinoloftv trun;!l'or 

Mmia^iitioni   rinn: ni l.ruioy 

Ritchii i (ta I  ii'T'vioo i 

Pi«ol)li'M. ;.ul vi ti"; .arni   troiiliK—oliooiiii;» 

atiwuliiu 1,0  imliuji rial   innovation 
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By oo-ope rating »Ah univireitiae, thoy oan provide! 

Aaoistanoi in ori<W: ing academic policy toward! tha nuda of induatiy 

Joint nsiaroh wid r aisultanoy l«ama 

QoMftoa raaourct.: .r/vioea ¿ 

Staff exchangee 

Faciliti« for postgraduate fcUdint training 

lama fundamental faotor* wot bo bora« ia aiad.   On« is tao groat 

•f problema, rooourcoi and poliaiae in difforoat oouatrioo.   Coaimojueotly 

•mare ia ao ont idoal sodol of oo-operetion.   Eaeh oountry baa to work out 

its om aolutioa amd aot elavishly follow th» orafi o of aono othor oountry, 

particularly if it in at a fiiadaiaamtally difforomt atago of eoonomio 

Im faot, tao experience of othor dovolopiag oouatrioo any wall bo «oro 

rmlovaat than that of industriali sod oountrioo. 

A need ooaaoa to all dovolopiag oouatrioo la uni vor ai ty graduato« 

ommibli of noking rapid and signifioaat oontributioao to eooaomio aad 

aoeial development and aotivatod to do ao.   Cloao oollaboration with 

industry and with government io neoeasary to moot thio nood,   and 

the irony, of ton conflicting, objectives of uaiveraitei nuet bo reoemeilmt. 

1*ii probi on it discussed furthor ia tho aoxi. ohaptor. 

Tao rolos of th« thro« parties nay aot alwaya bo oloarly diffidasti«*««, 

with thô roanit that iharo is waatoful ovorlap aad soaroa roaouroaa art 

•4 au aid.   Tn  .ttonpting *.    rilato to 4he short-tora need« of tho oooaaay, 

unlveriltiss nay under «.*.»« i*Bka that ara moro appropriato to roaaaroa 

institutes or to industry itsolf.   Thiy may also nogloot thoir «oro impartant 

task of exploring long-terr; socio-«oonomio-politioal troado and dovolopiag 

tacamologioal and other solution« to tho probiems thoy poao. 

It ia oasior for roaoarch institut«» to oo-operate with iaduotry tana 

it is for univorsitios; thoir objectivée nro siaplor and non ooaaoaaat «its 

industry»o moda.   Novsrtholoss, in sookiag onhamoad statuì, thoy aay aspira 

ta tao apparent prestilo of uni ver ei; i is by undertaking work for whiea tmey 

ara aot particularly suitod.   Th« solution, whioh is oonaidorod moro fully im 

a lator ohaptor,  is to submit thoir work to tho toit of tho narkot and to 

ksmp govoramoat subsidio« to a miniaua. 
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in. mmm aranao an» MfltuttfM 

tat flotara inhibiting oo-oparatia» 
iaatltutta art th« following i 

tiffanat goal«, taya of thinking nd aapraaaaat t« IMiliat 
laak af oennon lonf-tarm objootivaa 
Btffaring tint aoaloa of oparatioa 
Mffaring «daeational ltvtla tu« tao «otulttat 
tat «M hand and claim« of irraltvtaoa oa ta« Hilar 
Baffaraaoti in fiaaaeingj unlvaraltiaa art uaually 

iaatitutioaa, Nhtroaa iaduatry tad raatar 
to aarktt praaturtt 

lioatloaa, rtaalting la fallan ta «atoa la dart rial atada 
aaiaatlfio raaourooa 

latti««*«* ait 

artificial boundariaa bttvaon aeadaaia dlttlaliaot laalbitlag 
oiallaary taokling of praotioal probità» 
Xaalatitn of govamaaat-fiatnood iaatitutioaa fraa ladaatrlal 

it« aational atrttagy and govaraatnt aolioioa far laaattrial 

laak of finan©«, aaaiptaat tad «qaartla« 

Boatllity of aemt aaaaomita ta iavolvoaant «Ita laáastrr 
failar« by unlvaraitiM to raaaptaa tattttafal ataaaltaity aa a 
astiai for proaotioa 
•aale diff«raao«a ir. ue iuboulturae of «U varal tioa an* •«•nTt 
la ta« oatt of ttoteioal uaivàraltiaa tata multlfaoalty, traáltfctnal 

r «aatratt, tat following ar« «oat of tht faotora   aaoouraglag at taatajti< 
toad tannala of ooanvaieatlaá aitai ing rtaaarooa toba aatohtd ta 
•ara ait! lavai votant tad ooaaitatat of individual«, avaaortod by a 
•bla lawrd ajratoa 
•ability of poraaaaol batataa Iaduatry, tttivaraitiaa aad raatarab 
Inatitattt 
rrojo«t-ttaad taaabiag by «aivaralUaa» «atrabf •*•** aad tt 
taakl« r»al arabloaa 

1 
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< 

»chiner* spool tton1   • desìV»* '"•»*• li»!»«»*' •* preferably »»H- 
finenoing 
Physical proximity ir •ooMBibiltiy 
Soundly baaedcontrecmuv! relationship that aubject reeearoh me OOB- 
eult an cy io fho t*ot  of tili' Market 
Industriai "apio nei1 i ai ion In the í*ov<:mmni oV universities and mwrih 
last it ut or» Jjf 

•uitable un i v«m i ty an» inaUtutü ntaff fervine on boarie of direotora 
of industrial o«»;ceñir 
Provision of tax inoentlveo to onoourage industry to sponsor re au arali IM 
unlveroitlne arid  research institutos 
Oovemmcnt inwlaf orno tiiut flovemmonlHwardod contracts i* «Aioli ti» re» 
aearoh oleir.ìnt io iinpoi«taiit contain a olaua« requiring invoivesient of the 
university aiicl/or ronuarch institute 

Oevemnbntal, Í? il atomi «ad multilateral aoaiatanoa to build up 
and •eonaultanoy farl'tti^ ih universities end reaearoh institute« 

âotion to onauro tliat technological  bear fit nhnll bo derived fra« the 
preowioe of trinönationnl norporat'-onn 

•»tie more irapor.art factors ad'eoting co-oporeti«*n aaa bo nu—a*!""4 »•**» 

five hesrtinrst    (a)    poi toy j    (b)   inv«'vewmti (o)    o<mtmet| (d)   roa«areli| and 

(e) training. 

Ca—OWitioa ia usuitaly to top»«* V aeoldamjl.     It nuet ta deliberately 

rlaffJMd for an & mattar «f policy, ba »tend by * naiteM« ayatai of 

ani p—ei tita. 
9/ 

FbcporiencR in T^-ypL    illustrates this point dourly.**      Deapitn goi 

policy to eotfiblioh the ¿ftyptian National flenearch Centre ao a link between 

rrooarch nad industry, the objectivée have not been fully achieved bacaline 
of bureaucratie pxooouureu,  n promotion gyutem bannrt w acarteaiu reputation 

rather than effcotivenecu in nolvina real problema, ami funda,   Where nucoeee 

hat« boon n-ihtevert,  .\t  Ime been the result  )f morn positivo attitudes on both 

|y   5e<i Fart two,  nha-ter I, 

8/   3r>e Part two,  chapter JtVIT. 

•)/   to'» Part two,   .hai;ter V. 
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•téta, riaaaoUl lnuMtiw- ror re*«arah »teff, idvatiriouttaa or auitael« 

protol«Mu, ih« davclopaaat of a reiMaroh facility withia ih« iaeusirial 

•Btarprio« with ih« »aat citan, i« iV  !«ntro -«awul taatu, aai MM adaptioft of 

iaportei! teoaaolotfieu lo local rwadUioaw rather than trying «ü» ìaaotoaaai« 

resource« in do hau i o reeeurch. 

U (adia, the UovwtMMil in i tu KU i h rive-Tau- ri ¡m (1974-1?P) 

4«1 lb«rai«ly planasti l'or ia<hi3try-u5ivoroity oollaboretloa aad ahatftst MM 

M» Dopartsent of Smotoi aad T«ch«olof;y with proMotiaff iW^  Hesoarosu 

war« aad« aval labi«, aad ih« major iaatituteu of ucieac« «ad t«nh«jplofu s?i 

ne iaéuuirial reueertrh aad coauultaeoy (¡aatreii.   'l'a««« uea*r«u aot a« m 

r.leeriart-houue Cur faculty ooaoultaacieo, whioh are oa a paid hauls.    Majar 

iaierdluaipliaary rauaaraa pro.}«otu er« uad«rtakoa by u«v«rel iautiiutiee« 

ontlan la coa*«ri.   Keuearoh inuli tule« eulabii sa oloae liake with iadu«try, 

aad ooM, litte ihn Cuatral l.«atner Kecmarch taoliluto,  coaucatrat« their 

•fforta OB a ui«rle iaduotry,   lh«reby d«v«lopiac u«*'* ialini ukillu.    LatfO, 

prlvote-c«f;tor iaduutrieu «saremo ai:liv«ly in • ^-«»P'MM.I iv w'-'urii) ¡MUí, ;W 

a réunit ni' deliberale ^overwecal policy,   ih« publio-aeotor eaturpriitau ara 

aow alt») noli*« in Ituu uphore.    Kiuoal polioy provideu iauenlive«,  for tat 

Uotsraacal allowc a 133 nor <¡eat. write-ofr l'or riauac-.i«? up»'ifir reoearoa 

t.iectu. 

li 

A« airoaily aeatioaod, Mutual u«lf»iat«r«ut iu th« «ont powerful aaiivataw 

of oo«op«ratioa, which mooaa that th« uaivaruity or reweoroh last i tu te oeeesi 

adept a hif»h-ltnnded, uuperior otfiace towards th« r-lisst.   <>ae or ih« «treaffia« 

of th« BUatord ]f«u«ar<.h lauti lut«,      for «xaapL«, iu that it taoklea <lloaW 

oriealed,  taa/'ifcl« proti««.-, uo Lhat th« r«uuiti; of th« work or« iaeortaei fer 

both the reputation ol   th« Tnotittite and th« uati«faction of ta« oliasi,    Hi« 

tuli ooat iu borne by  th« olieal, who expeclu to rot valu« for hio «nney. 

Slant th« Tuture of the  lauUtut« d«p«ads oa iiu «arsiar*, it hau a powerful 

iaoeativ* Lo do « fTOo<i job.    Thu«, both ih« laatiiut« aad Ih« oiioat ara 

"otak«aold«re in th« pro.ient, ,uwl hola oe-opcrat« to aitai« «wiuaily daatrai 
«adu.M ]\J 

V^j   •>.• fari, l.wo, ohaptoT n, 

\)J   *•- Pari. -I.wn,  obapior Vili, f« 41* 

l 
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tatty li mr be,af  OOUTM,   «hat  U MIT    «M developed <MUAtrÌ««t   il 
eaaaet äffet* to pay the full oes« of mimi,   CaasssaoaUy, if 

iaawetrial ruNNl li te as developed, «overaseat rNMNk oitaaliahaeeti 
aast ba Mfcsiilsed.   This should, however, te rtjtfM M * tea»orary 

asesare, every offert beiagsede te pi »e« the i noti tu too OR O oelf-flaeasiaj 

•aali M Mota a« peeeible.*^   o*iy thea la the autual eelf-latereet fitti «te 
kiad of fiaaaolel saaaaaia* toot »MM te bo iaportaet for aiooeeafal 
oe-operetioa. 

iety« 

Tae tangible eaareeale* of attuai flaaeeial iatoroot im tèa 

am estreasly isperteat eleawst ¿a effect ivo oo-operettea.   Nltheut » 

oeajtreetual reletioaehip betveea the provider sad the user of 

facilities, uaiversities ea* rosearos iastitutss osa tosato soaree 

sa reaesroh thst has little or so relevaace to the real aseos of the 
Xa •alosa, the Teehaiosl Uaivsrsity of toarse» sigas ooatrects with 

»if iaeustrial esteblishaeats.^    UMBO oestracts ssaeify obligatio»» ea atte 
sisee so te training end reeooreh. The Uaivomity uadertekoe to as a opoelfleá 

aaettat of traiaiag sad reeearoh, while the factory say finases the »ureases 

of esulpaost, provide laboratorio» sa« orgeaise praetioal tralala* far 
studsati. 

Il Yugeslsvia, the Ho »sa Brkié fetallurgloel Iastituto -^ has pat its 
relatione with iadustry finely oa s ooatrset basis,   amen project has a 

separate oeatract, stipulatile the obligation of both perteere.   The Iaetitsta 

is reeuired te provide the rooesroh aad aevelopexest eervioo agree* use«, the 

selutioa baiag the subject of eoceptsaoe by s group of eaperta aoaiaated by 
the ouitoaar.   Thus,the servios is booed OR desead set ea supply.   Tas 

ouotoaer ie obliged to pay for the oervioe so agreed upes ia the ooatraot. 

If tas result is subjoot te s potent, the rol »tí ©a betweea the two parteare 

is antually agrssd aad legally biadisg.   saperieaee la Yugoslavia hue proved 
the value of this ooetrectual relatieaahip, but «here are oese bealo 

seaiitloas for ouooooo.   fir it, the iaiustrisl aaaageaeat has to be 

elseed aad to have oeafidaavee ia the tsstituto«» eaaaaility.   aoeeaaly, 

•attitute has to he orieatod towards praotlotl prahlaas aad mi min U 
of its skills. 

11/ See Port two, ohapt«r III. 

Jj/ lea »art two, ehapter «f, 

Jf/   lee Pert two, chapter IX. 
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•f au tuai. aalf-iataraat 1» aaat taa*iaiy 

by aiseé twM ara** fraa taa ualvaratty « 
hand and from the induatrial olioat m taa attor. 

Mata* Iaatltata aaplara tai« aataoé la a*t«Uurfá*al riaïaïuà. 

aalUéiaclaiiaary taaaa vorkiaf tar*u«h aavaral atafaa, 1.« 

, pilot alaat «at iaftiatrial *aa**iaaat*ti*a.    la * 

taatitata aaaatitataa ta« «árala« taa** aot aaly fr*m ita «MI alafa 

ftaa taa aaaaaaara «a« taaaaaiafiita éraam fraa ta* laJaatrr 

•f ta* aéaaatafaa of tait aataoé is that it aiatalaaa ta* araataaa 

aatiom litem i*a*areaar aaé araotitiaaar.   Ta* «ay la 

ara maaiatoataé la a vary iaaartaat alanaat la ta* 

aav tiilaulafi** aaé aataaéa «f «or*.   MNN t*«aaalafiata fraa ta* 

ara lavalvaé in ta* raa*aroa aai tua Fiatatola 

itiaa, alffioulUoa ara «áaialaaé aaá aataal a*lf-latar**t 
«a fiai am. 

ara iaaalaaé la taa 

aatvaraitiaa aaé iaéuetry oaa comparata, agaia oa ta* »aal a af aataal 

i, «y Jaintiy artaafiaf far ta* »raotiaal traíala« of nalwaiataj 

•f affiatarla«, aiaaoa, aaaa¿E«aat aaá otear iaduatrtally ariaatai 

.   la taa Pali ah u»«« alraaéy oita4 tua oaatraeta batvaaa ta* 

loal Uaivwaity of Warsaw aaá oìg inau «trial aatamaaaaata iaeluéa 

•raviéia« for tra traina«, ef taa (Mivaraity«a atuéaata U ta* 

itiat aataaliafemanta.   Ta* University aas taa aévaata«* ef aala« aata 

*• affa» ita iu»a*r*T*duat«s a battar aauoati**, aaa iaéuatry aaa taa aésaataa* 

af tata« aala to aaaoas taa atuéaata «ita a vita ta taalayla« taaa aftar «lay 
•aaalataé taair atucìias. 

A Rifai/ é*r*lo**d far« of thia ea-op*ratioa ia tralala* la taa Maaaialat 

% «aaraay atuéaata apaad roughly half taair tiaa 1« taa uaivarai ty «at 

half ia iaamatry.    la thia my, acaéaaio aauoati** aaé lafeatrlal traíala« 

ai« «ali latagrataé, aai tu« result la a «ra*iate «ho aaa aat oaiy aaé a 

taaaaioal preparati** fr iaéuatry, but «a* is ale* payoaolofieaily 

aetivatoé toward« a oar*er ia iaéuatry.   Tale arate* 

•a *• aaea aar* wiéaly adapts« ia éavalspia* oauatriaa taaa it ia at 
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ti i« a alaaaio • «f tut ooorotioa «f ti» ariaolplo of avtaol «air* 

(My if »11 aartiea ooMfit will efroetioo »• ipinUw tu*« placo. 

MwtaUam by goma—ata, pioos by uai varai Uoo Mi oewalaiaaa * 

iatuotry oro iajafrotiUro,   (¡o-oporation aooda to bo plaftfto« for by all U» 

parti«* o—uw—il, itBiifltd by ammiwwiit, sad roaourcoa né« awwilftoi« fit 

M 

%• bo iapltooatod.    (Hi ift ilM laut aaalyoia it is tht Mutual owtf« 

tk* provider» «ad UMT« «r roooaroli that will proaaU actual ao »parati«« i 

ilaUftM fTM «tattaaftt« about its.« Aoolrability.    Thl« uaaally MMM a •* 

fiaaftclal laoonuv« for tao rooaarohori» amt, in rotura, a «illiagftOM a« 

part to aibsit taoir «fork to tao ultioat« t«et of tao aarkat.    it ala« M 

• positiv« attitude to rosoaruh OR tao part ot iavtustry »»«I a villi 

pay tao oarfcot prioo for it rather taaa aa oapootntloB that it will ao 

Hawaii ay **• «tata. 

1« 

of 
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iv.  nfriTimoiiái 

UM fu stimmi il ynU« la identifying these institutional foro* «ha* 

¡UM %ttB found io bo nffootive la promoting oo-operation   io to reoaaail« 

iMtitutioanl goals, waioa nay be, in varying degrees, ooagruwt or 
At OM ead of tao spectrum avo tao traditional multifaoulty universities, vita 

My eejeotives, MM of whioh oro only vory indirectly ooaaootod with tao MM 

oWiou« Mods of industry, for example, tao pursuit of knowledge for ita M 

Mfce, tao preeervation of individual froodom of thought and the general aoa- 

veeatioaal eduoetion of otudontt.   At tho othor end of tho spectrum oro tao 
nmroti aad dovolopMat dopart»onto of largo oatorpriooo whose objootivao 

volato diroctly to tao aoodo of thoir paront organisatione. 
Between thoM two limitine caooo fall tao teohnioal univeroitiM, tao 

MMiallot institutions aad tho rosoaroh institutes.     Bacamo of tao vaflfiaf 

of ooagruoaoo botwoon tho goals of thoso institutions aad tho 

its of industry, thoro is a nooi for some facilitating unita at tao 

intorfaoo - iadustrial liaison oontros, advisory committees, institutos of 

MMfOjaont, profossioaal associations and chambors of commorco.   A figuro osa 

M Mad to illustrato two relationships of those interfacing aganoioa.   At tM 

top Md oa tho loft, respectively, the needs and goals most dirootly ut ay tM 

Mltifaoulty uaivorsitios are indicated.   At tho bottom aad oa tho riga« ava 

UnUoatod, rospectirely,    be needs and goals most diroctly aot by industry*! 

Mm riaoaroh aad development departments.   On the diajonal from top loft to 

batten right ia square boxes are the technical universities, research 

iaotituteo aad specialised institutes that fall between those limiting 

la tao triangular boxes aro tho iaterfaeiag agencies aad the linkages 

(indicated by arrows) that    enable them to roíate appropriately to thOM 

eeafliotiag sete of noods and goals. 

1 



l àllMlratimf ïk* r*l« of tfttfrfteil** «ffrnel«« 
In «*f fiottai ««^pnr-Uiaii munff initmtry, 

w Irrotti«« nid mM>tr«li inittttttm 

[I   8oel«l n««<tft for fuM-MMta! mturttk ¡me ttémniím 
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IR the United Kiagdca of Great Britain MK Northern Tr alali, ini unii/ 

iaefcstry oo-operatioa li promet «a though varie UB types of interfacing unita 4J»/ 

Tneee art usually aa integrai part o   the paraît university, although they 

aajr *• incorporated a* limit«! ompnnica. They attempt to identify (a) inauetriel 
•Mia and (b) r «louant uaivaraity raseur coo a», to rolat« «ach to tao other. 

The resulting activities vary greatly - research under oontraot, coneulting, 

liooaaiac arrangements, pattata, «ta dont pro jacta ana nany other«. 

Booaui« of tho innato ocneervatiam of tracitional uaivoroitio«, tha 

oetnbllehment of thaae centros noeded sono oxt« mal Btinulua, which was 

provided in tho form of government finance for n limited punp.pri.minf paria« 

of about three years, after which the centres * oro expected to beooa» self- 
financing or finaxcad from the general funds ol   the university. 

Qy and large this has been a valuable davi lopaont in induatry-unitarait* 
oo-operation.    Of ¡.he 21 promete financed und« r the scheme,  sono of than 

roaaaroh/or consultancy cantre« anc* some indue-rxal liaison unita, no favor 

tan» 17 have boon wholly successful.    Thry ha*i   established strong links with 

industry, attracted income fron research and cc nsultaacy contracta and generally 

onhaajned the crodiaility ^ the universiU 4« i,. the business community and 

society at lar,;«.    They r   resent  • mo >.el wor;ly of   adaptation to the noada 
of''enveloping countries,  eepecially as they cai   be started on a vary snail aoala 

•y appointing an industrial liaison officer.    In faut, many of tha British 
oontros started in this way aad grew sa domrad for their services 

Technical mai verniti < a 

Co-operation with industry and research institutes is easier for 

teonmical universities -¿han for crediti-nal nu] tif acuity one a.   Their goal a 

•are congruent and thoir resources and exptrtiae mora obviously ral 

»r, whereas the r.tatua of the tradition*]  university tends to bo 

«m achoTarahip, tiut of the technical universi-i y is based on scholarship 

iiraotly relevant to industry.    Consequently,  ihere is no difficulty in 

proa»ting staff wrc «ne»gt in industrial oonou] taftoy baoaus« it is 

part of tho othoo of the¡ teconioal university. 

it. 

15/   See Part tuo, chapter I. 
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Oraauata   ara raadily adaptad to iaduatrial OWNH, Mí M taav 

iafluaatlal po jit i omo th«ar taa* tu aahaa<• tha a tondi* of thai* uairaraity 

Via-à-via iaduatry.   faohaioal uni varante« fiad it aaaiar to orgaaiaa nraotloal 

«tálala* for thair atudaala baoauaa of thair rapport with iaduatry, aaá tala la 

partiouiarty important with raicard to tha admirabia aaadwioh oouraa arata«. \fj 

Tbnra ia ao doubt,  thar«fora, that tha toohaioai uaivnroity ia a uaafal 

***& for   éavatoplajc oouatriaa to ooaaidar,*!/ Howavar, ia viaw of taa 

araatar difficulty of ataffiag i» teohaologioal atbjaeta   tana ia taa hnaaaátiaa, 
aaaa iiitarnattonai   «aaiataaoa aajr ba aaoaaaary.   la obtaiala* tata aaalataaaa, 

taa aatanliahmant or Ita*o baUaaa tachaioal uni varaitiaa ia iaduatriallaan aad 
aavalopiar oouatriau osa ba boaaficial. 

4ibdri9ny oommittricn 

Oaa way or iaflua* iag tha uaivaraity to «dopt a pol toy of aaatlaj 
iaduatrial aaada iu to aatabiluh aa   iaduatrial adviaovy committaa, or a 

jeiat univnraiiy-iartuatry board.   Tha lattar niffht, aa taa aaaa auajaata, 

hava rathar «ore than puraly advisory powarai it oould, for iaataaoa, 

taa uaa of finanza raised from iadustry for opaci fio purpoaaa ralatad to 
uaivarsity-iaduutry corporation. 

Lank of adattata chaaaala of commuaioatioa oftaa iahibit. au oh oa-oparntiaa, 
aad taaaa no».ilt«sH or boardu, montii.,' raflularly, provi ta a rorua for a 

ooatiauiar dialog    betwaaa univarsity, industry and tha raaaaroh iaatitutaa. 
la thin way, attitudes caá ba changad, prejudices roducad, «ad mutual 

ooafidaaue «a/rendered, whioh may ia turn land to tha aatabliahaaat of aara 
active bodiac ou»* aa the iaduotrial liaison oaatraa. 

yy   Sen Part two, ohapt.T XI? for tha Polioh oxparioaee. 

*2/  ••*» ••*. two, ohaptor JWÎ for tha Ywjoalev exaerieaae. 
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16/ 
WMN, as ia ladia, -' the universities fiad it difficult to oe»oaajaaa 

«Ilk iasustry, specialised institut•• may be set up; the Indian Institute» 
sf Taoaaology «ad the Institut«« of Management ars food examples.   Lite 

tat teohaioal univeraities, these iastitutas are tertiary-level iastitutian«, 
with hifh standards of rasaarch «ad teaching, but vrith a definita industrial 
•riaatatioa.   Faculty are often interchanged with industry, undartaka »aia 

oeasultaaoy aad do applied research with a clear industrial objectiva. 
UMS,  these institutes face no great confliot in goals, aad their standing 

éayaaás largely upon their success ia meeting real industrial aeeda. 

It is, however, essential that they be staffed by faculty who ara a* 

laaat as wall qualified - though, perhaps, in a different way - as their 

naiver si ty counterpart«.   Staffing clearly poses a problem for developing 

oouatries, where there ia usually an extreme shortage of scientific and 

teobaologioally traiaed staff, so that internacional assistance may be 

r, e.f. through linkages with established iastitutas, either in 

doral oping oouatries such as India or in industrialized oouatrlea. 

tUnVMtr i •Wulff 

tane developing oouatries such as India, Indonesia, Kenya, Nal ay aia 

ml Migarla have found thaJ a useful interfacing unat between industry ana 
«aiversity is the management institute, association or foundation.    It 

ooaeists of a voluntary association of business enterprises fron both publie 

and private sectors employing a small professional cadre of trainare and 

ooasultaats to service member companies.    It often iraws also on approprinte 

faculty members from the local universities who work for the institute on 
a part-time,  fee baais.    ThiB procedure gives these   fnoulty members a valuable 

ooatact with business and make a their university taachiag more affectiv«. 
It also links industry to the resouroes of the universities and can lead to 

valuable research aad consultancy contracts.   Sometimes government aubeidiea 

provided, but usually the principle of mutual self-interest applies, 

the institutaa are self-financing • 

20/ See Fart two, ohaptcr XV. 
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v m1 \r\wk^>M yf liÉiit» 

'Unwuflhoul thij report there huu run Ute LI lomo that reni  tjo-opevntion 

i»a*nn| be imponed, hut «uut  be voluntarily entered Into an the  hauls of 

nmtuul uelf-lntereul."'''     Amour  l ht war« i muirla» I voluntary a#renoieu in the 

buuineuu world arc tho chamheru of cowwerce, trade auuooiationa and profeueiennl 

hodie».    TU«ut con be Valuable  inl-orfr-uunt» uni lu between indu utry OK the OM 

hand and univeruitieu and reucomh tnutittiteu on the other.    Since Menfetrtihlp 

tu voluntary, policy La democratically decided,and any <io*niitm«nl to oo- 

operation iu likely to Imvc the uupport of the majority or nembere «• certainly 

the nor« pr<vT«uuive on»u who have moût to ^ive and to ^ain fro« «o-operaUam. 

'ihn Sohool of Koono»ico at   Helcrado Univeruity signed a lonf*»ter* 

tvV*—n t in 19T1 with the local   chamber of (¡orneóme.     It provili ou Tor oo- 

<M»cmlJ<iri in <irvínni.:¡i.ti;?      pojl-experience oourueii l'or practising» «nnni»ore| 

ndvine on curricula jo no lo relate then lo the neodu of induutry)  Mi,[ ivtel- 

I il.'m::   l'or "Lud ni.:: lo  ^i.ii  1.IHIM::I l'Ini   <i>:pcricur..- m\<\   I'm    vtaff   l.o i»«dortnkc 

project u i'or Hel^rade inrfuutrieu.    The SohooL of KconoNiiou now ewe tu over 

¥j \»'v ivnl. of i'.;'   fiu.m.TUil  iifü-il :  renin  l.îii¡i  unt   :Lmi Ií*T« a^wrjinontn» 

111« 3t,vi ford Weucarch Inutitul« hat: helped oolabliuh industrial reueamh 

orftaninationu in aeveral  develop ini', onuntrieu,   includi nj*   <ra*ilf   Indiai 

Peru íinü Singapore .£•'   co-oporation with local orfani »-a Iona bevrino with the 

feasibility utudy,   no  th.it commitment  lo  the project by  Ihouo Who or« i*oi%f. 

tti operate il iu uooured  from the vor,y utart.    'l'ho rombinftlio«, of profeuBiennl 

expert on« e from the toc.hiv>lo,"i>:nll.y advanced Weutorn world awl intimato kMwtedfle 

of the loc.il environment ami prruUlccj han boon fun ml to bo effective in 

meetier the need., of industry and rovernmont  in developing conntriou. 

l«hi¡¿ <,iiu,.i,.<v hi.: done no wore lh.in monti m twee of the inutilutionai 

I'oreu of linkage that exponen«-.? hn¿ jhown lo bo ot'fectivo.    'rhe di^eutu of 

participantM* papers rriv«m in part two deucribe the* itoro fully* However, 

the need for riexiluli lyt ?t-lupi at ion .-eid < •vpor.imcirUl.ifin i-n«iiti:'., rnr crmli 

»rountry hau it::    own       chamivl.fri:'lie:  and mu;it   find  it::  own   MOIUUOMH, 

tn doinr •, it <\-»n profit from iho experience of <ii.ii«¡r*:t• 

1y    St"  Paid, two,   n.hapl.pr  X1TI l'or ilio (Iha'iai'tn cxpnrtnnor!« 

U/    S'r Part  two,   chapter VIII« 
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'/.     ROI,K Or   IJNIDO 

} 

1%» tarte working ßTMips producirá many oußgeutions ao to what UBI 10 

snffct usafully (io to promote oo-operation amonj; industry, univaraitln« 

«•natron Institute».    Nout oí thrc   :m.->K<Níjtiotiíi fr-1J  into our of thrae 
namely,    oommunioation,  innovation un J <-> valutiti on. 

£2FMftW,-OB 

is oft MI a lack of communication between the ihr«« partiaa| 

universities do not know the need a of industry, and industry is not sufficiently 

of the resource» available in univeraitien and reaearoh institute*« 

I, the fundamental  problem «xii-tn of identifying needo ami resources is 

»set them.   'Ifeken on    i world-wi'U   noalo,  thio in an immenue tauk and clearly 

ba/ond the capacity of any one  international  arsncy.    Nevertheleso,  UMIDO 

oould play an important role through  n.¿ network >f fiele adviaera.    They 

oould feed appropriate information tilvni I, noedi= and rouournea into a central, 

computerised Hata  bank al. IJN.IK) headqviartoru.    The ne data <¡oul.d be a&ae 

available to dovernmenlH ai', will UL; to United Nations agencien and offioers. 

International  utninaru,  .:<mfórenles and workahopo could contribute to   a 

wider and better uiidu r::l »mime, of tlio   problem.    Mont  meeting  uhould, however, 

bo concerned with .'¡p^cifi.   topic.-; ;ai<\     xperionoe  ivithor    han  with theoretical 

subjects.    3in<;e it appearn thai oenior government officiala au well an 

industriali atv and. academic leader» are often unaware of the importance ani 

practicability of co-operation,  UN'IX' could ucefully bring the« together 

in an effort to persuade them ol   it» advantage 

faculty exchange programmati euuld alao help to editate  those who oould 

influence othorn lo adopt a more co-operative attitude.    l*robably it would often 

ee nfcessary to exelianffe faculty from developing   ountriea with faculty fro« 

industrialized oneu becaune that it. whoro most experience in co-operatioa 

is to be round.    Hhorever pouuible,  however,  exchanges betwaan developing 

oountrieo within a region should be emnourn/red in view of mil tura?,  aocial, 

political and other differeaoeu. 

k critical aspect of thiu trainila; prc-eut. ia the erjuippinf of existing 

•r potential directors., of re near ch institutes and the various interfacing 

astacieo to undertake Iheir vi tally important roles.    Senior fellowships 

far thio purpoue could prended, adsùnistored and monitored by UMIDO. 
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tran tine to tint «ISO has the opportunity to undertake a majar prejeet 
te initiate oo-operetion   »mon«   industry, a university, snd a reeeeroh Usti 
tute 1» a particular oountry M part of a Government's development programme* 
••w that th« Lima Confarono« has deoided that UMIDO should give priority ta 
sartal* industrias such as steel, ohemicals, engineering and afro-baaad or 
relate* industries, it may be «asi«r to orfanis« suoh projects, sino« ths 
•f matohing reeouroes to n««ds is somewhat simplified. 

The Impart Oroup ««pressed the hope that UMIDO would, with the eetaaii 
ef the Iaduetrial Development Fund, be inoreasinfly active in initiating 
atajaste designed to «nooura«« oo-operation, e.g. by helpinf to establish 
the appropriate interfacing agencies described in the previous chapter. 

UIIDO already hae gained valuable experience in doing that.   Per 
i, it assisted in establishing the Hasan Brkic* Institut« in Yugoslavia 

ami the Marmai* Institute in Turkey   by providing fellowships, expert advloe 
 1.        The organisation has also helped these two institutes te 

ss -operate em a joint research projeot on quality oontrol in iron and steel 
productioa.   This projeot is jointly financed by UMIDO and the Turkish steal 
industry.   In its turn, the Hasan Brkic* Institute has provided, with UMIDO 
assistance, staff members to work on metallurgioal research in Bgypt and 
ferner»   Herat then, ie a good example of the innovative role that UMIDO 
osa play in establishing not just research insti tutos as suoh but also means 
of collaborating to the benefit of more than one developing oountry* 

Throughout this report emphasis has been placed upen the need far 
asperiaentation and for eaoh coun.ry to avalve a system of co-operation that 
it relevant to ite own situation.       However, if the maximum advantage 
is to be gained from experienoe, objective evaluation of that experienae 
is required.       Here ie an important role for UMIDO.   As en international 
organi nation, it ie well placed to review the experienoe of collaboration 
in nejsber oountries and to paes on the results of that evaluation to other e. 
It oould, therefore, ueefully conduct pilot surveys in, say, four reapeotlva 
developing oountries to identify needs and to evaluate the degree to whieh 

ty   lee Part two, ohapter XX* 
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they have been met h,y 1.»)«    ,,< hinery ior »ol labern Ha« ih». Minta in ihnwi 
«wuntrioo. 

Tt nao the view m* the Krport Croip that MN1 U'i uhoiild rive apeci*l 

attention io identifying uu<:.ieuoi'nl nxijorioa.f) of rollahoratioa in iaduatrinl 

renearrih    and io promotin/r uiinilar development« In other r-ountrieu. 

Ilmiverultioo, reuearch inulituLou und ruoreuontntive induutrial orfani *ntionn 

notila al)  provarlo IJNIIK) with «iati on thotr experience of    coopération, 

whether pooltivu or negative, and aom<« would to« will ine; to provide rueouroen 

te atiwilmto po-oporative vontur«^ in other -ountrieu.    MRampleu of the kind 

of recournoa th.it the Kxpert   '.roup Meeting aug^euted mi.jht be provided are the 

folloni!*»! 

Atlvicfì on formulatine: roncaron polioy, wmafílnfí rooonroh and development, 
an looting r>i:w!uroli m'tliodolofty and o:iLab1 lühinf» roí Jon roh institution« 

Provision oj"   •o:¡rair;h  Cani liti«:;; to ittipplomont thotio of relatively 
«ndf: rilt'Vo I opn I  in: «t i Lut ioni 

A:iui:;t«ficp in prrtahli;:hin;: n<:w induül.rie:; on a joint-vnntum basin,  ui- 
nludin?: internal   ror.^aroh .mil dovloiimunt dr.partmontn whore appropriato 

Provision or trainine; Cor uainritiriti),   rotinaroh manatfTn and university 
::lildnnt:'. 

Butani i i'.hiwüil of lini'.' IHIIWMTI WO 11 -dovo I oped institutionu (Mid thonn 
r^quirin/T a¡.i;ii¡]tíin»v< 

Rjtchîui/:<! of inform. Ii<m,  publu itLonü und Mknow-4i.wM 

nVmnutmoril. of i'xpffii:  for ilNIUO  pro,¡rut:: 

Hncoura^ed li>  Ihr willincniGu oi' parti <-ii>ani.u i,o liolp in M;</k JU<ih 

ito Ihouc,   Ilio KxpcrL tîroup Moil in,- ;"•,.• «cd  Hint liN11x> uiionid >tniurtake a 

uurvoy <lnui,;uod i« ii.:oiitii',y  the re :.'our ••e.¡ avi J labio Lo promol-.»   •/•»-•operí.'li«»» 

in reuuar< h and doveJ'ipweni..    'iticui- ri'uourreu oould Lhen be mal.ohod with aeeuu 

&o thtv t>e:uiNo known, '>N i i^: acting au the l.wjli i.iliiv; agency in   whatever 

manner mi^ht lie .-ipproprinlc Lo each individual ^aue« 
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t *  vn mu of MfflNftflifo Mttê 

n.f. ararteli 

UM «iNPjHi yaar for iaoreaoei oolUtocatlea befee» MIMNIUM Ml 

iedmtry m tiM Ifaitei Klagiea «•• 1965» **•» « uuefaraaei OK «he eubjact •aft- 
er« «lead by ta« r.oaf«ae*etio* of Britieh laduetry Mi tae Ooawitte« of flee- 

roiennellorti "Mid frlnoipalB. HW oeafereeic« wae followed by the eetebliaMMi ef 
a Jot»* ooMlitM of aoedeaim Mí laduatrieliete Ml a report we« »ubi i «he* 

o» the relaUoaafcip batwe« uaiveroltiee ana Laduatrial reeeeroh. 

la 196T, the Uaivereily OrMtii OoMiittee, which la the aejor aatroe of 

uaifaralty fuaéia«, aat aoio« two ailliu» eeuade io puf fri M iaauoitr- 
nrlMted «Mturea proaoeei by uaivereitiee, with MM iateatioa that tkm 

oheuld either berce» aalf-ataaortiag or fiaMoed froa «Maral ualvereity 

ruado. 
Although «aay iaeovatloa« flowed fro« thi« ialtietive, | iraepo the Mat 

inportMt Mas the «ntablioajwat uf a lar«« awafear of iaterfaoia* «Uta 

«1«ol,iaad te bride« the «a» betwtM« the RO»U, Meda aad attite*\ee of 

ueivereltUo aav* laduetry. 
Hefty of th«»« unita •tarted from n namll Md alatilo baee, i.o. tha 

uppoiatewnt of aa induatrlal llaieoa offio«r «teroUia« a breed oatelytlo 

rol« at tho iatarfaoe batw««a uaivereiUe« aad induatry.   Ciliar uaiveraitiM 

uet up caatreo for inrtuutrial ooaeultamqy Mi Uaiaoa to negotiate 
ooauultaacy and contract rotwamh, an<< to ontabliuh oontaotn with induetry 

tfhtoh would fjM«rate additioaal iacea».   Several uairaraittaa hate created 

coapaaiaa required to operate oa a butti*««« beale. 

UM ooaamvia U that theae oweriMftta am M tha Mala 

aai worthy of etney by umWernlUee im develoaiey oaaaariM. 



-* 

ETC 

P.». 

ltauatrialiaatáaa at 

i 

hay ••*• *f «Matt rttttroh 1« »MitUaf, tat 
It M Ml* waur« that iaauttrial 

•iratt faralá» iavaataaat ahaU ba «ittita atti 
of tht aharaottriatiea sf taa aarfeat 

ta iatoatrialiaatioa prajaota that oraata tht arafeata »at 

tt aaat MM rati MMi of tht aaavlatiaa, with aaaafitt 

•tit ta« tat ttaaatrai of Uvia«« tut ri tit« «at kaalth 
Pfft*Uta« tatara aaplayaaat ia tha iaéaatijr aataaiaaá 
tariat> aatiaaal or aaltiattiaaal trgaaltatitat tr tar tf «IM 
tariawa farm tf joint vanttrt) 
Itaart aatttitatiai má assort aamiiica attortiti 

Partharaaet, tht taalioatiaa of aarktt rtttareh i» atra 
trttiatt apatrtoaltiat for traiaitf looal ttaff tai tht trat afar tt «ham tf 

alili a tat hMMAtift it aarfctt rttttroh tat ethtr atrkatiaa-ralatta éiataallaM« 
fat aaauiaitiaa of «toh «tilla addo to tht rtaarroir of aaaaaaaaat raaaaaaaa 
la thttt oaaatri*. 

4« aavalaalaf oooaoaioa frtw, tht taataa aaa tthnriour tf tht atptlatita 
(at a» thatt tf tht iaauttrial oraa*ia*tioat th»t aarva thta).   fatai 

atart ta ataitorat tai tetad uto« if tht iaauttritl a/ttaa it tt 
tt thaaa traatt «ai te erovida tat fooda ta* atrvioti appropriata hath tt tèa 
attia tf tat leeal aoaulttioa tad to aaaart aaraata.   Ntaoa, taa tataaliahaaat 
tf a aaaitajr latti aarkat rattareh iaauttrjr ia at iattaral part tf at« 
iateatrialiaatia*. 
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TU. mm OK TUM WMTWHB \wmm mmmm 

Mb own; IM. M«H*H«!ti cmmm - A 

(I'Miaii <a*ntinm<a 

J, cimiero ami V. R«i/* 

%alft Ima evolved a meiier <»r iaatitutina» deultfiw* to ereeMe oe- 

operatioa :«•»«; lwkiotrr, «aiverjitlfo and reuearoli iaetitoteu.   ktnmr. N 

itr« ike foliowitvTi 
(a)   'ti* Ouperior Hoard Tor Scientific Henear«* ia M «»«nnieeUoe or 

th* «inialry oí Wuoetion ana üoienu* wtiien . o-ordiaetea the reaearoh 
lautilulnu <l<|K<n<l'iil. on it| 

(li)   A i<e#:t ut ry of CuAtrac.wu for the 'freaafer of lerhaoloü/ »»*» »••» 
.¡real») within the Aiaiutry of ladjutry tu auoeuo ttw availability of roroit* 
lo<:taiolCf9t  rotúlate i tu ruüjuiuitio«, ami prono te ito adapt rttiun in luna! 
Ae«du| 

(e)    'ilio Sciontil'i'1 »Ml Teohainal Kouearoh Adwiaory «¡aewiuuion fcaa 
been ouUbiluhed to promt»•„« reuuarch by «akin*: fiojiajao availablo,  fomiUtiar; 
roueuroh pluau ami fouiutiac roueanth «uuociatioaii.    Tao reuearoh piano 
tioaciui ot  contractu with compaaioo wharoby the Adviuory C*H»»ìUOìWI crania 
the uoapany a l"un of up io y, per ocal o i' tho total ootinate, with favourable 
lormi ol wieiburueMenl.   Approved pro<trajnweu   ire ¡m pervi oed by tttenutive 
Coaaiiuuiono of the Adviuory OoTwiuoiün.    'Cheno öcooutive (toWMiuuiofto keep 
la olouc  touch with  Lbc componi«.! d'irla^ Ino period of Ilio  muorimi! 
pro/tr-MMM«.    Au a reuuH, a uueí'id rolaUonuhii» buildu up botwe<m indittitry afte 
the reuoarnh i-outrou,  and it may lead  to rpuunrch contrai: ts an other aubjeutu* 
'l'Ho Adviuory  Commi uni on pronoLuu the creation of reucarch associations by 
brlari«/: to/tcth«r companion with Liin.ilar neodu, developing «fork protflHMMo 
nad eutabliuhia/; co-operalivo r«Joar< h centrer.    The '¡onaiuuion tjuboidiiea 
thouo ttüuotiiationc by up to '}o par rent in the early yearu,   tapuri a*: orf  io 
tatto«*) buildu Uf>l 

(d)    '!tie t!r.iver~ity-('.OMfmiiy foundation hau rocently been uponoored by the 
Madrid Chawbcr of Cowmen:« to promote co-operutioi betwuon imiuulry and 
research inutituLionu,  „ponuor reuearoh projectu and pubii uh rojultu. 

KKp'.*rit¡aue <>r promotine:  -o-operaUoa betwoen iaduutry and reuearoh 

iautitu'ioaii in :Jpain would uufreut that induiury uhouid be involved froa 

th« ut art |  temporary uubjidieu nay bo requiredf and the oharift}- or rinda 

(»really atreactheau (be reiationohip. 
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VßUmm 00-QFfMTION : YHI CA3Ï OF ïIG«IA, 

Nil« «PHUII ON THI UfinMITT OF LaOOf 

H. Baaaoro 

(»¿varaiti «a, oollagaa of taohnology, polyUchnios aft* industrial ^ 

arganisationa play a key roi« ia tha industriali sotloa of davalapia« 

• .   atoovar, thay art oft on ralativaly now, aad facultiaa of sajlattffl^ 
•ay to tha laat to bo aatabliatod.   Another   probi« ia that policy la tat 

aultifaoulty university may to largely decidod by thoaa trfaoM aoadaaio lataroota 
ara aot vary oloatly ralatad to industry. 

lavarthelaaa, tha Faculty of Engineering- of tha Ualvareity of Lag»« 

la involved with induatry, providing consulting aad testing aarvloaa.   Tat 

Faoulty waa start ad bj UNESCO, and i ;B laboratory faollitiaa ara 

fttitf aaia available to industry.   Th« Padaral Institut« of Industrial 

la situato* at Lafos and co-op «rat •• aotivaly with tha uni ver ai ty by novias 
aoadonio aeabara on its management board. 

Tha ligarían univereitieo f««l that th« bast way of aarving induatry la 

ta produo« a staady supply of highly qualifia* engineers.    Ihia invai va« 

praotioal aa wall aa thaoretioal training aad for thia purpoao tha Univaraity 

af Lagos proposas to build an industrial oaatr« whioh will to) a factory 

'plan in whioh aaoh e-jgineering student will apand alx nontha of aia forno» 

oouraa.   On« of tha largasi; Motions in the oantre will b« tha nam uh 
and «ovolenaeat section, and it is hopad that it will to exteneively usad 

by bath pubi i o aad privata aaotors of induatry. 

Tha Nifariaa   Oovarnaant has s«t up an industrial traíalas fund whaaa 

purpoaa i a to raimburaa firms for what thay pay studant s who ara Mertwftaf 

praetiaal training with then durinr tha loa* vaoatioaa.   Thia bring* iueaatry 
aad uni varai ty together with son« financial inoaativa.   Supporting thia 
•ava towards oo-oparation ia th« appointment of an industrial ralatioas 

afflaar in tha Fmoulty of engineering.   HI a aain fuaotloaa aro to plaoa 
atudaats ia industry during vacations, to monitor suoh traíalas aad to 
»a a link between tha faculty aad induatry. 
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M» MMllKiN iitnni'P«, «nu iP»:Ui 

RaMttHttR TO liti llYrTIAK ff'MIMfil 

K. (IMTMM 

•jyatiaa uaivaraltiaa nav« asi baan particularly noti«* I» industrial 

Mi *y»tian industry has rallad aalnljr on l^wtti tsoaaelaay. 

t»s «a/atian aaUoaal Raaaaroh «antra has baa» astaaliafcsd to ba th« llwk 

asawaaa raaaaroh Md th« ooonomy   in ganaral, but it has not reali«* tali fMl 

•soanaa of poor contacta with industry, a pronotion policy baaad on traditlaaal 

•oadaaio raaaaroh, laok of otaff aapariancod in induatrial raaaaroh aad 

burlaweratlc ooatrol. 
HUB problaa hao barn axaalnad by a sarita of ooaatittaaa.    Hmotora 

ara—ting «ora suocasaful oo-oparatioa aaaa to ba a graatar awaraaaaa ay 
aaaagaaaat of th« importane« of induotrial raaaarohi th« provision of financial 

iaenativna and »attar   promotion pronprotn for ataff undertaking induatrial 

raaaarohl th« ««tabliohnent of rauoaroh departnento within industry»    thn 

appetatneut of research oonuulianta to induotry from th« raaaaroh inetituteaf 

and Jelnt attenpta to adapt importali toehnology to looal condition«. 
«1» am piny an inaartant rala in aeaaleaiaf, 14a*a »ilwian iaaaseii, 

«nsawaitiaa ani paaaarnn Instituten ay ian«ipe*t«g *ae •anhange af 

infaramtion about Measures that have provad uuooaaaful in proa»ting oo- 

onerettoa and providing tha aaaerta and aauipnant naoaaaary for th« «loutiafel 
il «Ml • ansili of Joint industrial raaaaroh in aoae developing oouatriee. 
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A. 

iti traatio* 1» 194*, UfHOO has 
ft ÉWiilDpMMt, bit aèmoatioa-ladtatrjr oallaaanfti 

prlarity ajamaA 19<0.   A Mittat | 
UaH4t»Ua*-*lUla« »NlMtl, twlai»« MMfetr »Ut«« «• «Ml« 
iMtlfeUwM far traiaia« «ciaatiata, aajJaaar«, 

m IMM %• 

• wié« nane« of 
ariariti«« aavd UM proaotioa of rafiaaal 

IBM ala» provi*«* «nfport to aaay ruliM) «r ia* 
1970, «duoaUoa-iwtuatrjr octparaUaa hM tata «a* of «a» 

priarltr *NU for UKMCO profra-aaa aotivitiaa la MglaMtijg ataaatiaa, Ml 
«y ptf«rt art availaala fro« tho Divi «IM of TMajwlafiaal ftMMfafc «aft 

•aaaatiaa, lirWOO, Minft of waiok ooataia iatavaatiag «naataa af 
ttioa in aavalaaiaf oountriaa, wort»/ of wiaw* Mwmm il 

e4.«i?.ar pi oblo»» «xiat. 
MiMlim liluatrj co-oparrrtio» it on« of ta*a* MM U «Mat 

MM Malta« It-, .om ftéTenqy ha« a prep*" intaraat.    Itati thava it 
•MNlawma oonailtation throufh littarafaaoy acraaawjata aaá iato 
atMaltativa aoohaaiama Moh »• al^Mè> «*i«t Wtwai tffXK) «at IffMOQ. 
ta aaáltioa, «aar« UNIDO fiald projects «xiat in iaAtiatiy ia ta* ají 
«aaatri«« aa UüfJCO projaoti in univ»r«it.i«a, attaapta ahattU i» aaAa W 
Éavalap pilot «aaaplaa of oo-oparatiaa la apooifio fiali«.   la imi «Ut 
aantrlaa «bar« intoatriaa aro baing attagliata«« wit à Iff HO faiáajM», «a» 
•parati«« with wnoo «jal ta» Iataraatioaal Utaoar Orgaalaatiaa aajr 
«MMfiaial, «apaoially far planala« «aivaraltr 
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VII.  oomrwiATioii mrmm wsmm\ IN3TITUTB3 PRO« wsvmapiiw coumitns AHí 

SIMILAR »STITUTIOMS ram INDUSTRIALIZED tmmism AOAWir TM 

MOKaWUMü OF WTWÜAL3 RK3KARCH AT «ARMARA  SCIHITIPIC 

AMO INDUSTRIAL HÎ53l?ARntl INSTITUT* 

I), rincer 

•*• Scientific, run! Toohnioul Uocoaroh Coi moil of Turkey, whioh iu 

ounneoted wiLh  ilio uiTinc ol' Uve I'rime Miniuler, wnu founded in 1963 to 

develop,  promu Iot  orraiiiv.o ami  co-ordinate fundamental  and applied rouearoh 

in ur i en«; e and on,-i near i tv;.     In V)(>(> il, wan decided  lo eulnhlluh an induulrial 

roucarch inclilui-o, which came  lo lie known an  l,he Marmorn Scientific; and 

Industrial  Research  \n-.\t i in lo. 

'i>u'    lu •••! Liti..   .-H.aH.cl   ¡.ri   |"i,", wì.ili   Ilio  n,T;wi./.al. i ori  <»r :¡ovoral  rr<:i<wnli 

l'.'tm;: al. Turk i.:d»  mi i ve ivi I. io-,   l.li- oh.jr ,.|, j Vo  i,,.¡il;r  |.r) accumulate expo rione 

Ii<> Tot-. •   l.lio Jriivl.ihil.,.   ¡|.;.. ir I» o.w lipomi, i ona I. 'l'ho  Iiu-I. ¡.tute mr, built   in • 

fìrowinn industriai area near  the  town •>'' <!nli".i;t whioh wad--, r.outaot wtlh industry 

taxas •    Il undertake;; resoaroh on mal erial u,  electrónico,  applied ma I. hem» I Lou, 

induulrial   ohemiulry,  operali on;; research,   food  leohnolo,".y and nutrition,  eaoh 

of wlui'h ha.j a    epuralo roncaron unii.     l\*o other uni lü ai J beinf; otar led,  ia 

ineohauieal  engineering and applied phyuicii. 

'Che Materials l.'eueardi  Division al  Marmara (Hartcd in 1'X>K with  the 

appointment of a direolorj   today  il hasj a staff of ')H,  of whom ?/[ aro 

udenti utn.    The Diviuion'u rouoareh programmo conniulu of 1o per oenl 

baule reìjoaroh,   Po per oonl applied research and 7" por ocnt development 

rouoaroh,   Iroulde-uhooUn«;,   lesisi, analyses elo.     it hau heon reoeiviiv: 

technical  anuiut.-mee from HNIIK) siaeo 1'/f/| in the forni of cctuipmenl,   expert 

advice and  training. 

An important development in inl.ornati.onal ''o-opcrution hau been the 

relationship between the Materials lieseoroh Division ut Marmara and  the 

Metallurgical   Institute llauan l'rkió in Yugoslavia.    Marmara unlertook a 

co-operative project  for the development of quality and proooua oontrol 

ayutemu in a major 'Kirkiuh uleel i/.l.anl,   uniooled au moot important fro» the 

standpoint of ite impact on the induulrial development of the oounlry. 

I'rovinion wau «ado for su boon trae tin/: part of the work to Itauon IMcifi and. 
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pml« Mtp^ftr li, mrm prwUrt tl» 
«jtT>«ri«M>« illuatMtti *• v»lu»M« volt «tat WIIO 

iwi pity m% Mly * frwrtii* «fulpMRt, **•*%• N* tMlninf for »titUf 
* * M» iMUtut«, but »IM * fftoilitoti* otMWiiwi HHilM iaHit»«M 
1» itvtltrtof owitttriM *• ttoi» mttttl 
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VITI,    CO-Ol'KFoVl'JVN EKIWI'S l'f'ií  JNUUlJTKtAL Mi/BLOIKWl'l 

AnilCAULlí AHPBCTS <>V 'l'UE 3'lMl<i)RD HBBKAHOH 

W3TÍWTK I'JXCRHll'NrK 

W.K. Harwood 

Til« Stanford Research Insti tute« r. ouuineus» consist» of "olviaff problem« 

for induatry and government on a contract basi a» and it operates on an 

international ucale.    It was created 3o yearc a«o by Stanford University in 

(California, which had aeon the need for university-industry linkage via 

research and consulting nervi reu to  the mutual advantage of both partios. 

(tornai UOD between Stti and Stanford Univeruity were severed in 1970, 

but close professional co-operation continues, which permitB the University 

to concentrato more on academic reaefirch and Siti on solvine practical 

problems.    An essential  feature of all  31)1  projoctu la thai  their outooM io 

important to both the institute and the client,   As a result, both aro 

stakeholders in the project,  and both co-operate to attain mutually desired 

ends. 

over the yearu,  3W1 has helped establish rouearch institutes in many 

count ri e 13 auch aj Ura/.il,   India,   tapan,  Lebanon, Peru and  Singapore.    Tt 

aloo conducta ji int Studien with overoecj inalilutou, whic . are valuable 

in the training they ^ive  tu local  staff.    A flood example wan an inquiry 

on the coûta of urban infrastructure in India, undertaken jointly by SHI, 

the Now Delhi 3chool  of Planning and the Small  Induatry  l«)xtension Trainine 

Institute, Hyderabad.    It   uhowod  the value of exultantes between public agencies 

and induutrial invoutorB and  the need for better funding of interprofessional 

collaboration. 

SRI has been a member uf the World Association of Industrial anil 

Touluv>lof;if'al lieuearch Organisations (WAi'i'Ho) since its inception in I970 

and takes an active part in its affaira.    It in felt that WAITRO can make 

a valuable contribution <o developing  country institutions by the exchange 

of experience of research and research management, 

'llie Institute bol i eve o thai emphasis should be placed on modernisation 

rather than juot industrialisation,  economically and socially efficient 

technology rather than Advanced tedinola^,  technology compatible with that of 

tho industrialised countries, a muitidisciplinary approach to problem sol viaje, 

and more joint collaboration between orioni »at ions in tho Western and third world«. 
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i:       WPWILLUKJIGAL W8TITV PI ASAN flWdC SBUCA, 

A CASK STUDY OK CO-Or'iiHA'J IO;» Alia iMDCòTRY 

K. Kapetanovic 

The Metallurgical Institute Hasan Brkié Zenica «ma founded in I96I *0 
noot the research ana developmont neeas of Yugoslavia's stati industry. 

It was dsoidad to locati the Instituts in Zetiica,  sinco it is ths ceovtro of 

the oountry'o stsol industry, thus making every-day contact aasiar.    It 
concentrates on four catagoriss of research! (a) process reaearohf(b) product 

rosearchi (c) metallurgical engineering studiasi and (d) fundamantal roaoaroh. 

It seemed unrealistic for a country lika Yugoslavia to try to dsvslop 

oooçleteiy now processes, and it was fait that the aim should be rathar to 

adapt technology transferred from developed countries.    Similarly, produot 

research is relatad to the country's own needs in that its aim is to »volve a 

special product mix which attracts higher prices and contributes moro to 

the national eccnomoy.    Metallurgical engineering studies are confino* to lsoal 

problems, and care is taken to ensure that fundamental research shall bo 

limited to what is within the human a»d economic resources of the country. 

Prom the start the Institute has established relationships with 

industry on a contract baeta,whereby the obligations of both partios aro 

stipulated.   To establish this essentially businesslike relationship,  tuo 

conditions are needed, i.e. a research-minded industrial management mad 

ooafidenc* in the institute's capability.    Por this reason, attention has 

to be paid to appointing researchers with industrial experience, for they 

aro bette? able to bridge th* gap between tha research institute and industry. 

Also, the institute has to ba market-oriented and willing to adopt an 
Urinivi marketing policy.    Hasan Brkic* has made a point of constituting 

working reesaroh teams noi only from different disciplines, but also from 

industry and university SB well as from ite own staff.    Tnis ensures a 
degree of commitment to implementing the research results and helps to 

bridge the communi oat i one gap. 
The Institute seeks to co-operate with similar organisations in other 

developing ooun¿riei¿ and has a joint projeot with the Marmara Research 
2" ' 

Iaatitute in Turkey 
21/ 
'•' and the Contrai Metallurgical Research and Parolopmaat 

1 

11/   See Fart two, ohaptor VII. 

•m. *•• 
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IttHitut« tu *s/Pt.   *u> loifcw io ooiioomd wit» **• fcMjfnvMMt »f *•• 
outUly oí i*«ot aouldu - a nn.jor prolile« in the KfQrpiiM ototi t»É»»ii»;. 

HMN* l**i¿ awu »M«h io IMI » H l'or il provt«l*l rdlowohipo, «aparta 
•Ad «quiiMMt i» ite rirul utar* and, lator on, utalT MMlMrB for tàw 
iHu*ii* at*t temila*   nolUbowrtiva pro,t«ntu. 



X.    00-OPaWATIOH AKMO «UVMBITIM, DiUütTRIAL MOAftCH OMMfXIATIMI 

AND THE ROUS OF UNIDO VU WIS OO-OPEHATIO« 

T.A, Khan 

I» the yuri following Pakistanis independence,  industry relied 
lmMjaiy on imported tephnology, and the universiti«« were concerned with 

Lo teaching dlvorosd from production.   Now, at«ps ars baine taksn to 

•ducation sarvs socio-economic objeotive«.   Priority is being given 

to th« oraation of r««earoh facilities in universities, and government 

polio? is that this research should be goal-oriented rather than fundaaental. 

In addition there are institutions providing consulting services, 

suoh as the Pakistan Industrial Technical Assistane« Centre, which upgrades 

skills, produces new àesigns of equipment, and gives technical advice to 
industry. 

11M Cotton Textile Industry heaearoh and Development Centre was set up 

in 1973 to assist the largest private-sector industry of Pakistan, le far, 

11 UK I DO exper a have joined the Centru, which cóncavas itself with tettila 

teóhaology, industrial engineering, product development, textile chesuatry, 

applied research and instrumentation. 

The largest industrial research organisation in the country is the 
Pakistan Council of Scientific and Industrial Research (PCSIR).   Among 

its staff of 2,000 are some 900 scientists, many of whom have been trained 

in industrial it«! oountires.    The Council's task is to promote scientific 

effort, largely by establishing national laboratories and institutes at 

Karachi, Lahore and Peshawar.   Laboratory researoh is converted into 

industrially feasible projects through pilot plant investigations to suooeaa» 
fui commercial enterprises. 

The Federation of Pakistan Chamber« of Commero« and Industry ha« 

emoeuraged close collaboration between the ccientific staff of PCSIR ani 

industry.   In functional committe«s scientists and industrialists discuss 
together researoh needs and research results, which leads' to better under- 
standing on both sides. 

Government policy is that industry should earmark 1 per oeat of its tuns- 

over for the support of research and development.    Vigorous «ffort« are alt» 

beine •*><*• to for*« closer links between uni ver six i es and industrial resenroh 

organisations,   lorn« of the P08IR laboratories are looatr* elea« to \miverai- 
ti«« to facilitate th« exchange of ac.v-.itific staff. 
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XT.  RRSWWfMlfbUSTRY l^TMKAffBîî    - 

TUR raCI'Rtîil'WCB  IN  ÏIJRKRY 

IM), Lalkakn 

At present, Turki oh laaaufan turine enterprise, both 8t«te and private, 

*» practically   no in-hou ne reoearch, and  the technologieà enployed are oft «a 

inappropriate or out of data.    However,  the lburth National Developernt rie» 

ii asserted to lay atrasa on ucicrne and technology, and iWTtt) haa baan 

involved in the establishment or new research rentres. 

"•lie first step • and one often missed      io to nurvey n«edB bt:fore the 

deciaion is taken to set up an ¡nolitute.    Vor example,  in starting tha 

Mataríais Research Unit at  the Marmara '.Wcntifie and Industrial Research 

Institute, a lÄNTD«) consultant wau engaged  to make a survey of research 

requirements to ensure that  the facilities ami i>roprasmes «are deaand^eaed 

and not supply t>r i on tad. 

''tie ideal situation in where a sponsor paya l'or the research, which ia 

thus subjected to the  lest of the market.     Hut in most developing couatriaa 

reaearch sarvir.eo are expected to be supplied Nfr*a" to taxpayers.    Undoubtedly 

tha beut motivation in  the personal  involvement or the end-user in the research 

task,    'ihio pr no i pi a has been followe ' in several UNI Do projects in Turkey 

euch as the Marmara Research  institute,   the foment Research and Development 

fientre,  the Textile 'Iraining and Pauearoh ''entre, and the Leather Resaaroh 

and Training Institute.    The latter three all rombine training and research 

under one roof,  thereby facili taling interaction between the two functions and 

ensuring that reoearch shall be transferred into practice ria training. 

•rtie Marmara project i a the first in Turkey to have a national as UNIDO 

project co-ordinator,  who is also a profesnor at the Istanbul Technical 

University,   thus strengthening university-reaearoh-iustitute-industry linkage. 

The 'l'esule Reoearch '"entre ia OBtabliahing an advisory board  to increase 

participation by private indu dry.    'ifuu metho-1 hau been found to work well 

at the Leather Reoearch Institute, which serves numerous small,  scattered 

footwear workshops, ea<h with .1 amali output.    The oar ti ripa t ion of the I'heahare 

of f'onwero.e and Indu o try hae been parti »mlarly helpful here. 

It has been found  that   tha technical ao3intanoe requirements of countries 

at the development level of ''tirkey ^all  Tor a departure from conventional 

patterns and the adoption of innovative forms - a challenge which UNIDO has 

been able to meet cucconnfully. 
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m.  i« kmickna» or iciaicE m ?e-:s¡: immflW 

R. »j 

la Hlaad, thaory i« clossly link«« *• P**«*io« aad th* sfforts «f 
1« tata telMtiflo and aoonaaio fialdo ar« ©oabinad to attain tha batt raamlts 

I» th« realisation of produotion targats.    SoUntifio MMWeh it osaduotad 

ia fawr graups of iaatitutipnsi (a) tha Polioh Aoadony of Sciaaoaal (b) oailasa 

institutos, polytachnioo,   univsrsitiss» (c) govsrnnaat waanroa iastitutaat 

Mi (4) industrial rasaarch osntrss.   Typioally it it tha institution« ia tha 

third and fourth groups which work for tha boMfit of induatry, but thay 

fraausatly co-op«rat« with othsr groups. 
Ths organisation of r«s«*rch in Poland oan b« illustrât«* by rsfinan 

to th» S«a Fishsriss Instituts in Gdynia, which has oparatad for 55 Jtara 

and saploys 700 parsons, of whom 300 ar« soisntists.   Any rasaaroh idas pit 

up by an «at«rpris«, industry or ministry is «canincd and,  if aceaptaa, is 

ajatediad in a contract which ssts out Uta objscts, stata» th« budfst and 

daacribss th« op «rational arrsngamsnts and sutual obligations. 
Rasaaroh activitiss rang» from routina laboratory studias through 

lifitirMng arrangewsnts to lon£-4«rn rasaareh projacts for a whola iaduatfy. 

Largs sntarprisss «ay hav« thsir own r*a«aroh institutos aad inforaatiaa 

oaatrss, but thay work togithor to fo.*m a nationwids informât ion syst sa. 

üiataral contacts b«tv;ssn acisntists in «ntsrprisaa and «xpsrts fra« 

industry in tha Instituts enabls raralar axchangss of idaas.   Tha M sag ava 

af ta« Institut« a««t ragularly vith th« dirsctors of th« «atsrprisss t« 

anaurt es-aparation am1 disowriaation of r«ssarch rssuits.   Aa «sanols af 

this ouoeaaaful joint r«««aroh was tho discovsry by tha Institute's raaaaran 

raassls «f rieh fishing grounds, whioh wars than «xploited ay th« Pol i ah 

fishing fleat, «aabling th« «ntir« cost of ths r««saroh to bs oovtrsi far 
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xiii.  oo-arKümo« AMONO liNifwamw, mummiiAL 

0*nANIiA'J<ION3 ANI) IWHI'J'I'HIKB IN (HUM 

K. A.  Onloo 

Perore nhana attained i tu independent in 1997,  there vas only OM 

uni varsity und OIM ranear-h inalilute,  and moot of ih« industrien tiara 

either privately »wned foreign ones or  l ramina lit »nal s,  depending on tao 

ovaraaao parent oonpany for Ihoir reoearch.   Now lhara are about d*n oooberu 

or Ihn finura Manur.ickurort-   ABuor.ialion, of which khe indigenous menoera 

•wnipriue about one-  third.     Sincri m<>;:|.  ni" thc.¡¡i.  have VRr,y Hwil1.rjd education, 

'-oawunicalion bolweon them om'  tho reoeardi unioni i ole iu difrioult. 

l*e*n*ontly Ine educai ad o-úenliol  tendu to look down on the loan well-educated 

buaineau man, and  there may even 1* opon confronta ti on. 

''he «liana Mnnufa" turare. Auaociation iu now playing an i «por Lan I part In 

praeoMiv: «o-oiioration »»elwesn the two parlteo JO no io improve  the position 

of indiranour manufacturera.   The Auuvialion <orporataly and ita memham 

individually .ire eutabliuhity: valuable ronlrv.-ta wi '.h univerBitieu and reuearch 

inolitulao.    '''ho Kumaui University of .'kuunoe and   Technology io uoltin* ip a 

"onuullanoy irrUrei -MKI   Die «bHu.-t N.vlMi-»«vt.ui-oivi nmuinintl«», i„ ooUaoomtlnn 

wilh the «overnwent,  haa eulablU'hed itu own technical unii for induetrial 

tMiftlng and con».! i.an<\v. 

''he experience gained in Chano jhovu how important can l)0 the contribution 

•owl« hy annufaiHureru    nauorinlioni; .ini chamberu of <omnor«'.o oc interfasi** 

unito, helpin/r to bridge the all nudino! and coimauiurjationu /tapo which an orten 

«Tint between ocience and industry.    'Itie voluntary nature of their nenheriihip 

io a   noi«•    or :!ttofifjkh, au ia nloo  thoir independence fro» /{overnoenl 

control,    'noir <o-opérâtion io firmly baaed on mutual  »elf-inleroot,  but 

io dirottoti towards tho larger inloreuta of the country and ito peo pi eu. 

te 
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xxv.    co-oFt*TioK rmm* mvmtnim 
AK! »Dt'STtï 

Z. Osinski 

la parsaisf uaiversity-iaduttry oo-operetion, teohaioal ual varai Uaa 

•M la M advantageous position.   They providt t)M national eooaesf- *iik 

aan£a*ers who are easily absorbed into industrial establishments,   taooajily, 

«bear roaoaroh policy io industrially oriented, so that foals la tenoning 

or raaoarch do nut conflict.   students receive praotioal training aloajatia 

taair aoadoaie work and aro often taught by part-timo looturaro fra« la*ia*,rf 

«ai by full-Uno aoadoaie staff.   Faculty monbora aro usually aotivo ia 
osaaaltaney and engaged in applied roooarch ia joint teams' whioh inoluéa 

ssientlsts froa industry as wall as fro« university.   They may also safan* 

in joint rosoaroh taaao with oolloafuos froa industrial rosaaroh iaetitutea. 

A food atassie of all this is provided by tho waraaw Teohaioal Uaivnrettr, 
whion sifns general agreements on oo-operation with big industrial ertaallateaenta» 

Tfcaae straonsnts stipulato obligations on both sidos as to training atti 

reamareh.   The University io bouad to givo training to a dofinito number af 

trainees froa industries, to oxchaago staff and to oafago in agraad rosnar ah 

•rsfraames.   Tho industrial oonoora o ft on finanooo tho purehaso of sfalsava*, 

guárnateos laboratory spaoe, and orgaaisos studants' prartioal traiaiag. 

•aphasia is plaood on continuing education, via. 4.he provision of 

evaaiag aad «etra-maral coursas, loading to dogroas.   Tho aandwioh oauree 

ayate» is also usad, whoroby atudoats alternato between six. ¿aoataa la tin 
University and six months in tho factory. 

Tho University actively co-operates with industry in raaaaroh, a« ta« 

bnais «f an agreed five-year plan, confirmed by the State Comma asi oa far 

Planning. It ic reoognised that there aay bs a natural ooafliot betweea the 
creative individuality of scientists and the deaands of tho plan, ana offerta 

ara amie to moot the needs of both sides,   where extra duties are reaulred, 

•atra payaient in smde, which is used to offer financial rewards to sci eat i at s 

«at also to provide a fund for the purchase of additional equipment. 

•fus, the different but complementary interests of sot ant ist s, the 
University, intuatry aad the State are recognised by all sides. 
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Ti.    fO-OPKMTT'TH HWm roîH'8TRIiB, URTVmZTTM 

AHO INIHuTHiAl, iMSMIHiH tJROAN IXA'i HUIS, ANU 

'11 IK ROLF. OK UM UTO 

S.  Paul 

'Hie university. Indus try research system in India «malate of four 

distinct categorico of ino I i tu lions« (A) universities, which ars primarily 

teaching inoli lutionsj  (b)  specialiiied insti tu tss for science,  technology and 

management,  concerned with both teaching and research!  (c)  national laboratories 

for soisntific and technological rtBwroh and extension! and (d) all-India 

counoils for planning and controlling Institutions working in sinilar fi«Ids, 

such as th« Council of Scientific and Industrial Reoearch (OSIR). 

In the Fifth Kive-Yeer Plan (1974-1978'»f  induetry-univarsity collaboration 

was specifically oncouraged.    A new Department of Sclenoe and Technology was 

charged with the responsibility of ensuring that reoearch would be orientad 

to the user.    The major inutituteo of science and technology have set up 

Industrial  reoearch and consultancy centren to undertake assignments for 

industry.    Ml  uUff consullancy is routed through theue centres, and a ceiling 

is put on the maximum earnings facul Ly may receive from such projects.    Major 

reeearoh projectu are undertaken on a collaborative bacie with several 

institutions iirlicipating.    Hoe io m, le of vioiting faculty fron industry! 

students are given induotrial  training! and post-experience ooureee are 

provided for thoue already working in industry. 

Among the upecialiced institution«] with close linkages with industry 

are the ('entrtJ Leather Research Institute,  th«i Tnohnioal Toaohoro Training 

Tnslitutes,   the Tnotitutes of Management and the Small  Industry Intension 

Training Institute.    At th»; other end of the scale are the 100 or more 

universities, which tend  to be the weakest  in reaped, of collaboration with 

industry.    There are problems of altitudes and values, massive sise and 

preoccupation   wuh undergraduate teaching, which make collaboration 

difficult.    However,  national  councils like 'SIR are beginning to stimulate 

the internst of universities in industrial research. 

As far as industry itself IF concerned,  it is the large, enlightened 

private ooncernu which have until recently been active in university-industry 

collaboration.   With the growth or the public aector, it is now the ginnt, 

technologically intonsi ve pubi i c-nee tor firms which are taking the lead. 

V 
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Jtfl.    OO-tìPHHATIOM  HWWKMN TNIJ»ISTÍ(Yt RKSrlAWM IWWITOWi, 

IMIVRMIITIKB AND UNII», MTTI! HBTKRWOR TO 

TifK MPKHimnR OF TI IK INSTITUT« POR 

WSTWIIKNT IWaim IN Iflir/JAUIA 

K.   l'opov 

Hiring the paul five y-aï-::,  the Hill rari un Oovernment IMO oontinued ila 

policy tff rapiti iiMluiilrJ.nHr.ali.on, rt«> per rent, of Ih« lo lai production of 

the country heiiy» indu o tri al.    Ti   ir. enviua^ed  l.h/»l ^5 por cent or fiapliol 

inveolment  uhnuld  be allocated  for  the implementation of now  Lenhnoloflio« 

•Ad f.»r the modernization of product i vt: pmcoüacu. 

In W«,  with UNIH' ausi a tanno,   thes  Inali lute  Tor  Inulrumenl leuign «no 

•a Uhi Jolted with the objectivec of developing automation,  incre*uiiVT 

productivity,   improving quality control,   Ira in in/» production personnel,  and 

uluityinf the future induolrial nation need..; of the uountry.    'iheue are 

closely interré! au<l object i vea.       Kx.porion.-e hau uhown (.hat noi only io 

»h« development pro. e.jy important,   Imi al au  Lhfs  implementation, which 

i nevi tnlil y i. two 1 vea doue intera, t ion with induulry,   for example, by training 

olaff in the new  technologie!]. 

Over time,  man;/ of the  technical  ulnrr in the Inali'.ule moved into  lh« 

fnr.-torioa to implement  the new idoaa, which led   lh«  uiulilule  to ealabii uh 

««miada with the un.iverüit.ieu ai¡ uouroou of innovation.    Si.n«e this oo- 

operalion wau on a contract  Iwniu, many a««démina became interoated in 

developing prototype^ which wore lakon back to  tho  Inuli lute  to be adapted 

for plant production.    In thi a way an interactive uyutom evolved ho twee« 

induetry, university and research institute. 

Au for incentiven,   o-ientiaiu are paid extra for work thai  they do on 

industrial  .ontra. ls| furlhermuro, one of tho criteria for promotion io 

oucoeua in implementing reuearch reaultu in production,    In thitt way, 

unlf-lnlereol iu recognized and reconciled with the need» of uor.iely for 

¿renter productivity. 
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MOR 

1. Miti« 

Ulli, eoeaealo Mí teehnolegioal PTHPMI la» li M a higa ia%< 
•f laitwiéaal aooial ateten.   In api te of the tendency of córtala 
•«tala a higa degree of iaeepoaeeaee, only through autual oo operati— «M 

ta* etat UM of aoerce reeouroee M eeourei, particularly UM« teoaaalef* 
Ml eutetripped planning, deeign ani production and ha« oro*tod M urgent 
•a» affiled roaaareh.   Developing oeuntriao nutt to & largo «ttoat w, 
vita amo* other K M to avoid "teohnologioal coloniallen".   Tmay atolli 
aet eUfly follow tho praotiooa of iaoaotrialieed oountrieo, tout «ark out thai» 
awa etrategiei for aohioviaf eoonoaie and teehaolegical proeperity. 

Tana, reeeereh and oduoational iaetitutione ebouid bo orioato«  
Mai frehleae of induetrlel development and iaaortod technology adattai 
afftvaariato looal roaaaroh.   Moot developing oountrieo, faood with a« acuta 
""   *       of iaiifonouB ooientieta, oanoaatrato iaduotrial roaaareh la 

it rt earch inotituteo.   mart- io aood, however, gradually to 
«ad developawnt oaeaeity within largo iaduotrial ontorpriooa, ta 

wring »*aearoh aad iafleaentation no cloao togothor aa fanalaio, aa la 
laaaetrielioed oountrieo, where two third« of raaaaroh oaaaolty ia withal 
iaanttry itaolf.   in thia way tho exoeeoively eoedeaio orioatatioa of 
aaivareltiee ami roaaareh iaotitutao aad tho inhibitieae of oeatrol ay 

bureauorot»   osa bo »voided. 

•inoe world war II, Yugoolavie ha« iaduotrialload aubotaatially. 
la tao earlier yearo iaduotrial raaaaroh tended to bo ooaoomttmtai 

tao 300 er oo reeeerea iaoUtutei, teiay aoot largo iaduotrial enterfrlaaa 
hare their awa rieearoh aad development laboratorio! eanloylag about eaa 
•aiti af the oeuatry'a -reeeareh worker o.   tfnlvereitiee, tee, have boea liawai 
ta iaiaatry, wnioh la iaereeoingly participating oven la «heir fii 

k 

la 
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ftetf'WMffWiftnt mt>rim*py*t nlwrly elafi M tv: nnntmotutUy tfca rlikii 

•Miflsliono of tha p»rtinip»tim: pariioa, ara bac «avi ag uri nil, 

•••111»,   tha School of Flanlrlcal J^inaaring of tha flarajavo Uni varai ty 

ha« a oo-»aar» ti va affroamani. with Rnar#ptmr«at, ont or tha blggaat 

•lantrtoal eM»*in»»rtR£ «nt«rpriB«r. in Yugoslavia,    It inoludta financial 

a«aiata*na far building» mad aejuipnaal, ooaputar faoilitiaa, ourri tartar 
»M«« »io.    In raturn, tha Uni varai ty ia oonwittat! ta «MMa* anaetfia* 

»4* Ilia antarar in« for raaaaroh training. 

- 
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XVIII.    INDUSTRIAL RttHÄRCK ANS   SWSLOPNMTt 80« 

kwnm OF TRI uoMfsiAN mwmw , 

Ï.K. Roderburg 

Norway is a «Mil country with a population of only 4 «illion.   Ten 

por oont of the working population is employed in agriculture, forestry 

•Mi fisheries, and 40 por oont in indu «try» there ha* boon a gradual ahi ft 

of tho working population out of agri oui turo into industry and tho torvi«* \\ 

trades.   Moot industrial firms ars Mall, throo quart ors of than having 

fewer than 20 omployeee.    Ilio population density is low, and government polity 
favours industrial disporoal away fron tho urban oontros. 

In 1974» Norway usod 1.3 por cent of tho gross ¿oncotic produot for 
roooarch and devolopnont.   Financing was two thirds government and one third 

industry.   About 44 P*r oont of expenditure on research was in the busineee 

sector, both pubi i o and private, sono two thirds   being in industrial firmo 
and one third in research institutes.   There are throo typos of rosearen 

institutet  (a) institutes serving a particular industry) (b) institutes 

working within a particular scientific area,  e.g. goo technical reeearehf «at 
(c) sultidirciplinery contract research inetitutes. 

0ns of these is the Central Institute for Industrial Neeearoh, with * 

staff of 320 and a budget of $10 Million.   Activities fall into three 

categories:  (a^ contracts with industrial and other eliei-.e (55 por oont of 

income) t (b) research council projects (25 por oent of inoome)| and (e) «a« 

Institute-controlled programs of pilot projects, staff training and 

information, for which tho Institute reoeives a grant amounting to 20 por 00«% 
of total income. 

The fact that income to a large extant dopende on tho Institute's ability 

to satisfy its oliente ie a powerful incentivo to respond readily to the 

ever-ehanging needs of industry.     Very close contact with industry it rsgolisi, 

sai the most sfficient typo of oontraot is that whioh evolves through 00- 

oporation with a client on spooific projects.    The best sales promotion 

it a successfully completed project.   Although there   is «uch repeat buoimvt« 

tetive marketing of the institute's services is needed, whioh implies oleoo 
oontaet with industry. 
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•;W UftávftruU* nr Ou!o iu « .¡lot» neighbour,  bul UMN IN ptftnti «tl# 
w> <«-un«r«Unn cm piw,|«nt «uric h»«uM MM> LtwHtton iu »N vw4wtt: 
ihM turiuutriftl.   !fc f»)nlp»nt, MM rti»»rnh inuilluU in T*owlt»ia «u 

<<t«*i«t fay th« imtvwntl ty lh*p« awl opemtao on O««|MIII vi ih p»r«Mor» *•*}«• 
on projaoi work. 

M»nMr?i«a «xporioiKe undtrllneu Ih« importan?;« or pai<1 «onl,r«"L nmaroti 

M Ih« pria« aoUvmtor of r«*l i*>-operation.   StnoaAly, oo-«p#r»,tii»* «ike 

tmivwciti«« i« «uiUr if MM* •*• «wvM it l«**** U«*«»l»«l«*l «àttimi« 
Má up« t<u*i«i MM> U* rmmmtf* i «nié lui«. 
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IIX.   THI CQNUR39R HOVBIBfT A.:i 

IfSUtTtltL BJTMJOFWBT 

P. 

I*« I«t«T«*tiO«al QffaftiMti«« «f Omillf Ufti«M 11*«    MM 
or#aaiaatioa« all mr tao world. TWM oramai MUOM «Ml«« tao 

•f tooaaolofy to dovolosiaf oountrioo, fester tao d«raloaa*at of a*Uoaal 

•taadardo, lcwtify oommtmmt INII, «»4 bri»« prMMN •» ««T»T«—it« «ad 
iadustrjr to iarroro standar*« «ad «juality. 

N»St OOKMUMT OrfaiÜlatlOa» VOI* olOMljf »it ft tlM fSWM —t,   U«iV«P«ÌX/ 
«ad iaéofoedant roooarch ostablistMssats   ia doralo pi a« aad «Étoutlag thoir 

t«tti«f and roooarch arofraaa»«.   in tais th«jr »roaoto a« o««rati«« ami 
roioaroa diroctly rolattd to oonouaor aoodo. 

without daaand fro« 001 retailor« aad facti tor satisfactory 
«ooda aad oarrlcoi, tharo is a risk that «Militati«, aasaf« or uaralleblo 
goods «ill flaod ta* aarket.    Ooasuaar oraaiiisatiaaa, a/ virtu« of taoir 
totUaf, roportiaj, «ad ooaauaar oduoatioa, plajr a «art ia pnaotiag «so«—ie 
dotal ipMint. 

Gtoaauaar organisâtioao «r« ia a aaiau« «ositi«» to dra« «a t«oaaioal help 
froa uaiToral iao «ad rooaaroh «stati ohaonts.   By fosa la* tao attention of 
toi oat i ott «a «raotlaal »roeleae aad involata* tao« ia taoir aafotUtioas 
with aaaufaoturars, tao ooaswar orfaaiutieao hol» «rief« tè« «a« IMM 

toiMtific iMtituUoM MM iaéaotry, aad totweo* iaéattry «JM tee 
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xx.   (n-orraìATioH AMONG iwivinrmiro, INDUSTRIAL 

MMARail 0IKtANIZAfI0tf8 AND DCmiSTO» 

IN rmm 
T.n. liras 

H is ««11 known that ncarcUy »ml wastage of existing rasourcos are 

in« two vit Important pro bims fared by developing noun<ri«i<.    Ite neglect 
•danti fir. dnta and depend solely on traditional forme of production is to 

MMtt resource«     ititi s,  co -operation between institutions providing new 
knowledge and industry that ran une it  to the national advantage ia essential. 

"urkey has serious probi emu in this regard.    Industrial   research in ita 
universities is generally inadequate ami does imi eeet existing need g. 

Industry generally does not feel the necessity for co-operating with 

universities, and nam of MA'larger enterprises have eet up their own reataron 
un le.   'Others Uiy research fn»« foreign nounlrieti.    Because industrial 

enterprises ueem often to lie unable lo define their research needs,  indue trial 
reaaarch establishments and universities <arry oui their activities not 

accordine to desiando put on them by industry,   but according to what they SM 

•8 the real needs. 

The pattern is,   therefore, a rather un?o-ordineted »m.    Technical trad« 

schools and   universit**;•• privino indurtrini   'r-i .ii,c anri r«o«mrch.    Itere 

are also public and private research institutes, n.j«e»rcial bureaux and in- 
dividual öonoultantn, ait.! the 3U!r> «mnouravtun »wall and mcdlum-ocalo industry 

to us« their facilities,    her^e-soalc» industry encourages their development 

•nd puts pressure .in universities to do «ore industrial reaaarch and to adapt 

their educational programmes to industrial need e.   Despite the unstructured 

nature of the -lur^h system of industrial research, sií-nificant erogre«» 
has been made. 

1 
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amas AMS mrnzu CAM • 
oí na DRMm 

Or nBTKXID NMU> 

I« ».tpmttwi   ift rsasaroh, the to »eat i al need it fa* 
(IM iadiVidtinl  OM MVW knOW »11 the «ROOTte ia wUWOreitieS 0*4 

tatoo 1*0 night be aale te help him with hi« partiowlar ladnotrtal 
•M» il trat of individual oeuntries.   H»«, ihm, CM IM hM« atara «e fiai 
• geitable partner with who« to oe-operate?   There is only oMMf WIE 

• hoot of experto in organi tationt, fin», librari to, uni verei Ute, natii 
the »ight partner io found.   Tt seuaaa eoaplieated hut ota usaellr to ene» 
ejaiokly «sough. 

IMM years ago thare «aro exteaeive but fruitlaao üaoueaieaa «tt« 
eeaputer prosaoero aad a United Kot tono oramai nation »bout tetnftUefciag aa 
iafaraatioa storage aa* retrieval syst«« te aolve this preblea.   It «M aa«, 

i>, » feasible project beeauoe oheageo take plaeo a» euiekly that eay 
iaferaatioa atora would be quickly out of date.   Moretear, tao ayate» 

would iaevitebly beco«* aa inefficient, inflexible buretuoraoy. 
UMIDO should, insttad, oeaoentret« en promoting- aeetiafa ia Viaaaa 

ajat ia at «any other place., a-< poatibl« to provide .onteoto, stiaulatiea ma 
eaeaeagt of kaewledga.    In tait «ay it vili beat inepirt f mat ahart, 
eeieatittt, taparte, practioal people aad pelitioiaaa to beeoae eetire ia 
the parral t of the goal o of UMIDO. 

HaaT-Alpiae h** traaaaitted knowledge far aaay /ear« bjr lottiag the 
pareoaMl of other firaa work  alongside it« own «taff «etil thay 
«hat it goiag oa and they are fully aoauaiated with the whole 
Pareoaaol in developing oouatritt have différent ooaditieae, 
traditiOM tad need«.    Therefore, UMIDO ought to stiaalate then, 
the esoaaafo of esperi orno o with taeh other aa wall aa with their os««rteraartt 
is induttrialiiod countries, to fermiate their owa «elutieae to thair earn 

probi eat. 
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mit  otwfrKHATKw AMMO mimûvroa, IVMOTRXAI. 

OROAHIZATIONTî AND PHHIIJTHM, MIIII IPMCIAL 

KHWiftWOR TO TI IK inWOAItlM «KPWRIWOK 

li. ".ointary 

"H*  typou of hlpner-lovol   technical ««lucai.ional inoli tu lionn axial in 

ffttnfttfy - tnoiwinal i«iv<niilii3ü arid  looluiir ti noUo,'?nn. Wie thron tnehninal 

univaruiliea,   Ihe "'cchninnl UniveraUy of ILidapeot,  LH« llaavy Inthialry 

Taetwlnal  Uni varal'.y of Miokolc   an«1  Ihr »'hemioal   rn«riclry Uni variti ty of 

Ve^apre» Irain o*rli(ie«t engineers.    'Hie lenhnioal «-.'oLlegaB train wartra 

anfinamro.    'rtie parto«! of instruction in, reupe< lively, rive and four yeara, 

and there ara ex temei ve provitsionu lor poat£r».«lualo niiumtion and training. 

Il lain¿ary,   Ï.? per ormi or ini tonal  i wo«« iu devo tail to resnaroh anil 

i»»aw iwt  thirdu of Ini a pcroenla*;« ^o«tj for  leohnioal rooearnh.    A lontre*}?* 

»'ianlific research plan for the next 1p) yearc hiu been roraulaltrl ami a 

financial   support ayutem introrluoeii, vrivin/: priority to reaear«;h 

.tecla included in the plan. 

llnivaruitiec play a <kml>1e role Ln the Hungarian uyalem.    On the one 

'hay *> rauear<:h which in uupporlod by the Govornmoni  or the Acaftaay of 

ilnianreu,    On the other,   they untarla!?« oontracl rooearrh for industrial 

olhar anterpriaei:.    Thu;:, ;I,IMUI halT^f thr '<->t,>i  v.:¡;ua.v.h «»ola of the 

IMapaot Tenni cnl Univcruily originatoli from rcotior«* oontrtmla.    tbay or 

thai* are lont>ranf« a/vreeoienl!.- with rovtrnmenl miniulrioj,   lar^p induutrial 

flrtae ami reuear<h inoli tutee,    '"he ' ini vc rutty hnr. «ti roo I «sonnootionu with 

r* uaivarolUeu in olher wuntrieu, moutly tltono with centrally planned oooao* 

••loi«,   («iti llovó 1 oplnr cotait r l< MJ.    Orí'; rnnuU of tho¡»> connect lotit in the 

ommitial ion of Un- Honhajiioai Hnflinurrin/: Faculty at 1.»m Oran Vuotatimi 

»ailvflfiUty by nK|K>H.i< «Iratai I'roMi Ilio ihulapent Trohnioal Uaivoraity, 
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