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1. Ih« govarcavnta of dovoloplot, aountrioa aro today anjead la 

tba difficult taak of induatrialiaiufc thoir count riot A» a vital wan 

of iicproflut, tha aocial «od ooononlo wall-ooinf of tl.oir poo pio«. 

lasuatriallaation aa o oonUauiAg pro eoo* i* dopondout on a groat wuriotgr 

of faotori», ont of W;ioh 1» tho oetabilana»nt and propor proaooution of 

* auitabla ¿j^naua« of indi «trial roaoareh. 

2. XI» Unitod Matluna littarra»ional ooainbr on Indu atrial Roaaarah 

and i/ovolopaont inatltutoo in jov«lopin£ Count ri©«, táileh Mao hald in 

Beirut, Louarwn, in Kovua^r/i/aoanbor lyò4, and ««a attondod by nuaaroua 

axport participant* and obaorvor* from both tha ¿ivelopod a**: Ui« dowloplnf 

•ountrioa, attoatod to too crucial rolo of iadiatrial raaoarct* inatitutoa 

in tho induatrialiaation procoao %¿>au it rocenrentíed aa follow*, 

AfiHE âaai1 

üorailopint oountria« aim 14 taka tho aaooaaary 

atapa aa aoon aa poaaibla to eatabliah appropriato 

industrial roaoarch aud dottdopaant faciliti«*...« 

Una a aoat applicatolo to tho practical roquiramonta 

and national dora ¿ops» nt gaala. 

3. Xt la ¿amrally aeraad tbat inatitutiocal induatrlal raaoarah, 

aa oppoaad to trio lüoo-raaaarohar approach, off ara apocial advantago* 

that ara appropoa to tha poeuliar nooda of daralopin^ aountrioa.   Not 

aurpriaingly ti an tho nuatiar of auah inatltutoa in davalopin* aountrioa 

haa laoraaaod it aiti If Xt alottly in tho paat fiT« jraara. 
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4.   Conaidarinr that stoat if not all davalopinr countrtaa would 

UMt U aatahliah at laaat ona iitíuatrial ww** inatituta cash, cm 

can readily arredata that tha haaitanc,  with wUch »any of tham 

viaw tha probi« ie duo diractly to tha praetioal difficultiaa inharant 

in it.    Mot tha laaat of '-has* difficuitiea 1* th» quiaUon of det*- 

süidn«. the feasibility of such au instituto arid It« chanca» of a viable 

íjxí uMful lifa if eatabliahed. 

5. Th* •aUbli»»Ä*it of an induatrlal research institute, like that 

of an indus trial aanuf acturing project, calla for caraAil pre-imreatH.ont 

or feasibility study.    Anawors mat be sought to an a^ortcant of complex 

gestions includim, m appraisal of th« countriaa reaourcaa—tunan, 

fuuncial, raw mat erial and otherwiee - ae well *a U» aUta of techno lo£y 

and othar social and eoonoaic variable». 

6. The purpose of this paper la to paride asiiatanee and practical 

guidelinea in tha Liant¿fi cation and «valuation of ttiaaa faaaibiUty 

üetartaants or •eonexdorations."   In Urn chapters tnut follow individual 

attadtion is *itan to the Yarioue considerations which properly ehould 

preceda tht decision on the put of the gov •nar-nt of a developing country 

as to whethur or aot ti» Um is rieht, given tha set of aodo-MX>«»ie 

cirouawtoncM prev aluné In tha oountry, to a*t up ani operata an Induatrlal 

research inatituta. 

7.   This papar demla priaarily with Urn nulU-purpooa typs of inatituta, 

that la, one wUct ia capable of dealing with problaa» in a diversity 

of induatrlal branchaa or aoiantl fie disciplines.    -*ila> H i« reooínisad 

that a raisber of apacialiaad inatltutM axUt and ;w*re proven hl#ly 

mluavbla In eoas develapi^ «ouutrlee, it ia fait (and tha dairut 

ocainar aupportad tuie view) that Ue anlU-purpoaa inatituta offars 

obvious adveata¿ea that ara eepedaily apprupoe to ti.a n*ede of developing 

C-JU.I' r .< J. 
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t.   The inriuatrlel Heaearah Institute is a relatively resent 

Innovation • tanin* fix« the neede of Modern tioh»^.   the concept 

has svttived out -f tl« need to provide ce »trai, co-ordinfcted bodies of 

•ca.enx.iflc knowledge, facilitiss, a.d personnel capable of aeeting th« 

bleed reeearch requireiaent« for Attaining t«*to*;l0£¿-ally--bea«d eevnoid«». 

9.   In tiie ¿«veioped counuriea, the traditional research inetitute 

it th« ouvtrwth oi* leee-rch needs recocpised by the cuuntr¿ *a industries. 

In this c&ae,  the inatitut« AS aet UJJ to serve alruady existing technology 

and ia ueually financially aupported by projects sponsored by ooiupaniee 

or th« govorw*nt.   TI» sponsors aoraally oo«« to th« inatituta with 

»pacific problama to be eolvad.    Th« Ine tit uta in turn aakea UM of ita 

etor« of iniorn^'.ion, p«r«oi».«l and faciliti«« in s««*in¿ ti.« daalrad 

solutions* 

lu.   in a developing country, however, where th« technological 

baa« of ti« acuì»«)' la *eu- rally inadequate, ti.« task rail« on th« 

institute not only to a«ak solutions to problems brought to it from 

without but also« and perhapa nor« importantly, to taira initiativ«• la 

th« choie« of area« of research operation« tneieby ete*ring U.« ecoftjsy 

in th« direction favoured in the national development progresses.    Tra», 

to sos» extent, the InaUtute in a developing nation fulfill a a normativ« 

aa well as scientific rolA. 

11.   The*« in a ««rtain level in th« tachno-«eo«mio «volutin of 

a developing country *\en the establishnent of inauetrial rea a «roh 

iastituU btoojaaa desirable.   And this level can be determined by 

evaluating many interrelated economic, gco&raphie, induetrlal and populsâlom 

faster« • 

- 1 - 
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Fa* imtanaa, toara ahouid ba at laaat a baglanlnt of lasal infettila», 

alali and/or a^iloultura, as wall aa enough nativa or ia^ortaa talaat 

capable of at laaat tt«rtl% raa«*rehj alao tha aaonoalaa of araciin$ 

the iaatj-tuta and oonnuctio^ ratear* ehould baar a raeaonatoie ralutlon- 

ahip to Uia country'e financial eat« abiltU.ee»   On tha ©th«r hand, tha 

prueature «etabliahaet*. of an inetltuta oould laid to •¿•direction of 

teennioal «ffort and fiaaneae and vaated year».   Such a prooipiUta 

action **y be da« to lack of experience and of a J. tabi« ua&a oonoerninf 

the nation'• eoonoale factora aa wall aa a poor acaeeaacnt of raaouroaa 

and their poealble uaaa.    Baokçround Inf enaction and caraful Jud¿aent 

ara pria» pre-roquleiUe for the eucceeo of a national reeaareh imtitute. 

In other «orda» the inopportuna aatabliahaant of * raaaaroh ins tit uta 

can prova aa datriatntal aa tha abaenes of an inatltute tfian tha Una la 

ri^lit. 
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Organisa* raaaarah and daraloya»nt playa a «melai rol« both la 

mating now fcHo«laö£a laadin   i© * brosdaiilnE of t«eh«olo£Ì«al 

horiaona, -nd in tr.a adaptation of »olantific inaoirtlow to practical 

UM • 

16. a© far aa taar»nolo£ical en «e» la ooncarnad, tha intiuatrial 

ro«arc¡. inatAtuta in a daw «lapin* country «hoiid properly e*phaalae 

il» int•.*!•• application of it» «cianUfie ,u**»l«dg«ard technical 

axpartiaa to tua i*oalas.« of reiair* tha prwaicUirity of invaiti aa »»11 

as or«*rall effiolancy of production. 

17. ma formulation and application of induatrial atancUrda and 

•pacificati»»,  an «aaautial raquiramant in tha inU-atrialinatiun aehaaa 

of any country, la another function Hiich tuo wae*rch inatitut« In a 

developing country can provide.    Tha inatitute wLil require epac^el 

laboratori  fedii tie a naeeaeaxy to conduct étudie a and continuing 

teatin* of »ateríala and prodi*ta to anaura Ueir oonforalty wiîh 

eatabliahod etendarde. 

i«.    In a eone*het ralatad «rea, tha inatitute oan eleo aaalat In 

inetituting quality control within tha varloua factoriaa thruuih tha 

•yatematle osa of analytical eethoda and ine section procedwee deei*»ee 

to anaura adherence to propar atand*rda.    It a*y alao provide an equipment 

valuation aerrice for tí» banafìt of induetry aa well aa undarUka 

teet.nleal trouble-ehootlnf   on a adho« or otandby baaia. 

19.   Tha carrying out of re acaren on a variety of aubJacta ia 

of aouree one of tha priamry funoUona of tlaa raaaarch inatitute. 

Tuia lina of activity «111 of oouraa account for tha higheat proportion 

of Ita finaaeial outlay and oecupy aoat of tha tlaa of ita tacfcuiaal 

pareo mei. 
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20.   Ï:M ¿*ss*roh Institut« is tns píaos W «hioh individuals, aasl~«r 

cofani«« .JX S pportinfi thsir ow» laboratori u«, a.ü »üB« £OV«r.*-snt 

•jsnels« can *o *x h*« rsssarc   work ptrforood.    Xndssd, «M *©«• 

eoap*d«s timi, do h»» ti.eir aun raausr«. laboratori.« oft«n «ish to 

utilise il» fulUUu of a rasaarei. ms-iiat« to gain p«rsp%otivs on 

Uisir work or to purfbis »aliar ahort-t.r* projets for which thsy do wt 

wish to sdd fuU-tiJM sufi »beri. 

21.        ftttttsreh Institut« provides »any bmsftts to ih« pot«uti«l 

»ponsor «f r«s«*roh, noi ths lessi of iti ioti is su anbi-ssd sod eo*plat«ly 

obj««tiv« vis*.   Ibis ob.*.«otiv« vl«w «SU  * ©»intslnsd bsesuss ths institut«*« 

tóala *r«   K* links* in my othar way to thoaa of tht sponsoring OTES-ISSííOII 

othsr than to do th* boat possib^s Job oí rssvartf:.    In other word», ih« 

institut« functions as ths rssssrofc ai* dsvslopeamt an* of tie sponsoring 

oliatati-i» mu. ail ti.« advantages of an ijì-house ¿roup, inc-idinfc th« 

fact that it.« inopriettary intar^sts of ir«« sponsorin¿ organi»** ic« ars s«rv«d. 

22.   T.* iiistit-ts's rsesaroh program« «*y ...nalud« suoli activiU«« 

as tí.« introduction and «daptation of f«ral£n tooftnolojr, tus dsnuopssu* 

of cosr.«rcial applications for local raw »¿.«rials and tn« psrf«otin£ of 

ptuduction procsaaaa.    Attention u*y also b« given to d«v«l«v*ic usta for 

wasts «atari*! as wall as lMproving ths quality and ussfulnsss of by- 

products. 

2J.    Another phsss of ths work of an industrial ras«ar«h institut« 

is thai tf«i*r«llr rafsrrs* to «• "dsv«lo¡iS»Bfc".    fnis phsss sstonsoss ih« 

Ioni «od «^«nsi»« stag«« of woik batwasn in« oonesption of sn idsa sad ths) 

astual translation of tout id«s into a Uncini« proto-typ« produsi or 

prosata.    In in« d«vslop«d oountn.««, it is not unusual to find thai 

ths dSFslopBMrtt phas« of an instituts»« sorte  aooount« for tw-tldris 

-r   ci c t,,;  -. ;A    .:' c-,.¡., c-t,^ i<    r"Bv  re     .u*.<    e   io. (-. :iL. 
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24.    In addition io perfondng tro technical e«rricee Just described, 

the incutiate ooramlior eerriee another act of functiona wiAch «ay be 

described as techno-eeoncale.    ¿he dietinetion between thie ¿roup of 

ceti? it lee aud the other, purely technically ¿mp of act ¿viti «a U 

maiala ooa of co¡iv*nience as these eervioee ara eeeentiaHy eiailar la 

character,    mone Xumtm are feasibility atadiee fer U* eetabliebjeínt 

and o¿*. >tion of indaetrial entarprisea.   ¿ueh studiti na* embrace 

o^eratione reeaureh ié*ich la a cor s, urico «off alt«nu¿lve production 

proceeeee in ut oos-bin«Aicna, *s wall aa problem r«ÜAtin¿ to raw zaate riela 

utilization, environ»» »tal coiiúitione, eetiaation of marxet -ieaand, «flit 

accounting and ao on. 

25.    Tí» instituto nay alao undertake Eujrtcetinr, st-uiee for tha 

purpose of developing and luproYin^ U a ¡AI retint practioea of a 

particular enterprlee or ¿rcupe of antwrpriaee.    It nay aaaiat the 

sanglèrent a of mter,jrl*ee by providing the« with fomenting date that 

will ana ùle thee to plan prod».ctIon a.ti oui aleo offer expert advice en 

euer natters aa picìcagint;, Juibelin^ atorare« trtneportetion, invetriai 

location, «te. 

2o.    Still another troop of eervlcee which are mainly routine in 

nature« can help to irprove the overall econome envxrote* it, • In thia 

category aaybo included auch servie a« aa ectabllahin« a technical library 

accessary not enV for tha work of the institute iteelf but eleo aa a 

reference centre of infer «at ion for local indue try and ott.*?r intere atad 

4T0^a.    The inatitute aay carry out, in addition, an inforaatxon service 

deelfned to are wer technical inquiries on specific ,,roüuction, aanajn-ent 

arid ejaneral «aclneerlnt, problema, on ioveeteamt poeaibilitica, auutcet trend«« 

industrial irodueta end proceeeee end stellar »atte». 
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a» It« «osatane« trout. Urn institut« should annuali/ to« in * portion 

io preparo training sa.tt.rial for ih« technical «id £una£atasnt ataff of 

industry. 

27.   Anoth«r i%xrUnt arsa in wrdsh th« inatitute could »at anally 

assist local indcstry if that of t.\« a«v«lop¡.i«nt and iio«i.sing of patanta. 

tiii» iê uf cours« « fonction that th« instituw« «aß ta*« on uni/ aftar 

aaqulring t.t n«e««sary «Ji«ri«n««.   Sine« il« :««oar«h aeUvitias idü 

consist of both saif-Jjutiatsd «rid sponsor*! work,  'Me instxtuU aconar 

or la tar id li fiiid it nsoaasur., to argaids« a syst«» for th« Midline 

and iiosnsing of p*tanta.   In tuia way it o*j ci«v«Xop into Ui« oountr/'s 

first r«oo£niMkl aj«n«y in this fi«ld aa wall as a point of oontaot for 

tas tranciar of information on pat«at«d pruc««a«» and products, both 

dosasti« and furai¿n. 

2J.    If tii« inatitut« 1* to p«rfora it« assigned function« with 

f yj«Mp sff«etir«m««a, it should hav« a reasonabl« <i*t,r— of autonoay 

to inf iu««xe« th« lin« of raa«ur«h, always or cours« within th« bounds 

of national dcvalopaMot ob>ctivac.   Whllft it« initial financing my 

aLaoat cartainly hava to ba providsd by th« eovarruasnt — and vna if this 

support aaiat continu« — tna institut a ahould bs fr«* of politicai prossur«. 

29.   lu th« dsreloping oountry, th« formulation of ««¿.«ntific ana 

Uot.naaai policios i« eooaid«r»bly ««r« difficult U.an it is in a dsvalopsd 

oountry, whsra thor» ia a au lid b»s« of taohnoloQr and a history of 

t«okno logical priora as to guid« Urn pollai««.   Technological progrsss 

in th« developing oountr/ «ay bs barely diaoamlbla and it« direction, 

thajefora, always raquir a careful consideration and planning.   This 

is extremely important in th« fiaid of aullad rosearon. 
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30. Became« of Um Institut«'• bit»ad «pec tru« of scisntifie 

capabilities and th« fact that In * d«v «Loping nation, it will probably 

b« tí.« enl* auch central scientific body, it ia well «4ied to play 

the rola of scientific &dvisor to the «pvamtaant. 

31, In «wjsnajry, than, th* Indus trial Kasaarch lnatituto is a 

vit éd. actional aasat for bringint; about rapid aid efficient industrialisation« 

III. Maturai Kaauut ca ^idoieasnt as a üat raining 

Peata* in tra ¿atabliama>at of an Indu atrial jvw««gBj. inStlWU 

3¿.    Natural raaourcaa nay be defined aa the non-renewable and 

renewable o e« a. renées of natura which characterise and diffarantiata a 

giran area of land aad which can ba «xploit«d for th« banafit of nan.   They 

include both physical ocourrancaa such aa cdnejal«, foraata, «oils, water, 

¿rasslands and ,>£*», and intangible *nd qualitativ« phenomena auch aa land 

fertility and acetic beauty &nd oliaata. 

33.    In a given country the agiretete of eue h natural properties amy 

be <|uite lààTfe.    Tney are not, hotraver, conaU.it Kith regard to quantity 

and quality,   Both t'a degree and eoejpoaition uf natural resources vary 

considerably from eountry fe country and fren tim to tir* wxthin the 

individual country. 

34«    Vi*« tyj.«a of inztaatriee which a country purs ««s ar« determined to 

a major extant by the types of natural resource« it posses««.   For example, 

If a tt&wii.n ¿s rioh in oil, then a petrœhaeuc*l induatry io a logical 

•hole«. It J essential, therefore, th*t ti« nation'e n turai r«souro«s be 

examined carefully prior to oak in*, reco as»ndat ions for or «gainst th« 

estabU«i«ent of an inaustrial research instituí«..    ¿hile th« abondmoe 

or lack of natural resource« amy not o« the dctära&niiig faster in whether 

or not to est«bli«h an institut«, th« typ» of available i—our cas will 

certainly help dictate ti.a typ« of institut« that might be eetabliehed. 



3>.    uMBlûlnt raw «aterial» «id other alenante of production (e.g., 

hydroelectric power) in the light of <*ality and ¿ale«, maj unoover 

opportunitiee f^r competitive promotion for the doe»atic and «port 

HttAl,    Another factor ia to r+*xmixm old, know ree^reee utilising 

current aderiti fie and Uchidcai  knowledgo with a Tie* to diecovering 

ne« ±a»etrial pu.aitdlitiee.    Moreover, it is &mr*Uj advisable to 

KM? under coûtant »vit« old«-, developed but iwwr coapletcV lapinent** 

project« which my suddenly prove feaaible when warnte or r«lated inuactrle« 

h*ve eí-an¿ed.    Poseibi-utiae of new opportunitiee springing fro« old Id«*« 

tHUM, uttfvld when anu^ea oear in the «conoaüe enYxroneient. 

36,   if a ¿«dxky CMmproiiansive survey of ti« oountry'a natural 

reaoureeo haa not been undertaken ¿>rior to ti.« feaaibUity study for «a 

industrial reeearcL in.tit.ttto, it is etxv.^ rec<js«*d«d that ont be 

carried out.    :'uch a eurve¿ should attempt to anew«, questions like:    (1) 

,^t ara the country «e kno«n raaoopcasv    (2)    Is the economy dowin-ted by 

on« ¿rinclpa. natural resource?    (3)   ^hat ara tue relative strengths of 

tne minarid and vegetable reaourcea uf tha country?    (4)    *h*t ara toa powsr 

reaourcea?   u, thoy b«, or ara Ut*  bein&, tap,*d for U.a benefit of indietr/? 

37.    'fter this iafonuatiüO haa baan compiled, ±t ia »ax:   instructive 

to look at current industrial développante in tha countriee or ragiona with 

•oaiwhAt siailar ooatlitiona or in neighbourine countries whoee induatrlal 

output might effect local deoand.   9y observing auececaful raaourea 

utilisation aa experienced alaawhara, poaoibiliti*. of ne» projecte way 

•uggaat theiuaelvee.    H ia ooaaon experience torkeaearch ß"
Ki/**attüf > 

píoíacta eaaed on loeU natural reauurcee eifi to e*ait tue» to .elected 

aatbera of tha bucinata ooaaunity for aponaorahip.   Tha direction of »Htf* 

ehouU thus aia at tha »exiaua utilisation of the country* a natural resource». 
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38. It nut b« noted that in a oountry somewhat devoid of the to- 

called "richer" natural waoio caa ^oil, iron ora, etc), * cantpal re- 

aaareh institute may ba m «ran greater necessity than in a oountry whara 

tha diractior. of industriali« ation is clearly indicataci by the presence 

of such raaouroaa.    For «xacipla,acountry with an abundance of oil resources 

would Host logically gravitate toward a petrochemical basa.    However, a 

aountry tfiose ¿maturai resources are lesa basic will need technological 

help in many variad areas to ¿et tua most fro« them. 

39. The geographical location of raw materials or natural resources 

aay or may not influence the location of the institute.   Raw materials aourcee 

may influence inatitute location indirectly through their influence on tiia 

location of industries t emselvee.    Frequently industries aia located in 

close proximity with sources of raw •ateríala.    There are of course several 

factors other t. an sources of raw materials wrdch influença industrial location 

— power, fuel, markets, labour, transportât on, etc.    It is rare that an 

industry finds all tne factors favourabls in one place.    To naximualse tha 

utility of these fmotors an industry must find a location at which tha highest 

number of ti .em are favourable. 

4Ö.T0 the extent then t;iat the research inatitute Is located near tha 

centre of industrial activity, which in turn ia situated near tha sources 

of raw materlala, the location of the institute may be said to be influenced 

by the location of raw materlala.    Whetner tha  matablisijaent of ths institut« 

precedes the setting up of the industrial enterprises which it is expected 

to aar ve, or ia preceded by it, the need for proximity between the inatitute 

and the enterprises is an Important consideration at ths feasibility study 

•ta^e. 
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41*   Research aimed at oomrertinfc the country's raw materials or 

natural resources into pro die ad goods %dU conati tut» a fair amount of 

the institute's work.    Thar«for«, «one at le&at of the typ«« of equipment 

which will be required will depend on tl» types of resources to be processed. 

It is unlikely that all or «ran moat of the country's natural reauurcaa   will 

ba known prior to the  establishment oí the institute,    «ut some advance idea 

of what exista will ba helpful in dateninlng tie requirenents of the institute 

in tarata of typa a of equipment  and financial capital.   This is another 

reason wny it is beneficial to the country to carry out as soon aa practicable 

a survey of ita natural resources even if tha question of setting up an 

inda strial ree aar oh insti cute were not bain¿ considerad. 

A2.   In sunmary, than, it may be said thrit  while tí.« abundance or lack 

of natural resources will not in itself dictate the feasibility of a research 

institute in a (given developing country, it will help aie tate the general 

direction and configuration of the  institute.    Even though a country haa an 

abundance of a particular resource, peripheral or lass abundant resources 

snould be consista»« as a wans of broadening the base of industrialisation 

in the oountry.    ftirther, if tue countrylaoks s strong resource base,  this 

nay indicate that a broad industrial research institute would be of great 

value in optimising the use of the liait ad available resources.    Uaeourcea 

or the lack thereof hold the key to tr* type of economic development  and 

Industrialisation to be initiated.    A laek of material wealth can poae 

a stimulus to planners to make the best of an «XLa ting situation and to seek 

enterprising innovations around which to bulk*  an industrial economy.   The 

types of resources available should be borne in mind in planning the institute 

and eepeeiaHy ti» types of equipment it will require. 
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43*    The availability of trained ooapetent personnel hat a crucial 

bearing not only on the feasibility of establishing an indi striai research 

institute» but also on the general breadth of activities the Listituts can 

undertake.    In order to detersane whether from the point of view of the 

availability of suitable manpower * ¿iven country oa , support an industrial 

research institute, it is necessary to understand ths types of personnel 

required for both the institute and the hopefully resulting industries. 

44*    ¿'he t*rson-iel of a research institute amy be broken down into four 

classifications — management, technical,  administrative and support.    When 

viewed in terms of training and experience, tue  raana^anent and technical 

personnel classifications are the aost critical.    Ad&iaiatrative   people 

such as secretaries, clerks, bookkeepers,  etc. and support personnel sucha* 

j aiuto rail, machinists, plant maintenance,  etc nay usuali/ be trained in 

a fairly short order if necessary.    However, research is a »peciali*ed business. 

Kssearch management requires a knowledge at   business, economics,  all technical 

fields encompassed by the institute, plus tue ability and experience to deal 

with prof s ss io. m.1 and sub prof sus ional research personnel.   This latter 

capability is especially important  in that dealing with highly competent and 

trained scientific and engineering personnel requires a completely different 

oonoept from that required for managing,  say, the labour force in a steel 

•ill. 

45.    Institute mana^snnt at all levels should be handled by person tel 

who are either of technical background with administrative ability, or of 

business administration background with exceptional understanding of researeh 

and development opeiatlons.    Particularly in the case of an institute in a 

developing nation, it is vital that the Director of the Institute and his 

second echelon assistants should be highly experienced in research and 
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Th« parsons who constitute ths top managsaisnt of th« institut« should «Ite 

be knowledgeable and «xperisnosd In fcsnsral economic and technological 

development as it applies to developing oountrlss.    This is espscially 

iaportant when it ie considsrsd that ths re asaren Instituts is being es- 

tablished ani g Jded mostly or perhaps solsly from within ths country and 

will psrfonn a national advlsury function with reg*ra to advancing technology. 

4o.    It is not unlikely that top managsnsnt psreomel may not bs found 

within the confines of & dsv» loping country.   Ths initial managarial team 

of trainad and experienced foreigh personnel amy wall hays to ba brought 

in to guida ths instituts throutfi its infancy.   Whils it is possibls to 

usa local managerial parson al in conjunction with foraign mtnagsmsnt con- 

sult «its,   this is far from baing ths Lost dssirabla routs in ths beginning. 

47.    It must ba rsoognissd that academic training alone, no mattar how 

thorough, is not tuff ici ant for ths sfilai «it and affasti vs opsration of an 

industrial research instituts.    There is no substituts for practical ex- 

perience which amy only bs gained through ysars of applied effort.    Hers again 

is a rsason tnat  the initial direction and man adamant of the instituts as well 

as ths initial tea» of scisntists and engineers will probably, of neceeeity, 

ba brought in from abroad. 

kB.    While foreign personnel would bs ussd in ths  beginning and perhaps 

for soms tins into th« futurs, it is vital thatevery effort bs mads to 

utilise availabls nativs talent quickly so that th« instituts ioay maintain 

a true sensitivity and perspective with regard to ths economic needs and 

d«sirss of ths country itsslf. 
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49.   Tu« principal person .«1 performing re se er oh and development 

functione comprise a team of engineers,  scientific spécialiste, «1 

technicians.      For purposes of this study, thsse definitions are provided: 

An engineer ha« a university level aducation (four years or nor«) in an 

engineering study — chemical, taechanical, metallurgical, civil, electrical 

or industrial.    A taci mielan hai a technical »duc at ion of at least two years 

bsyond secondary school in sont area of tachnologjr.    Arbitrarily, one may 

describe a aciantlst as a parson with univereity-lavei professional education 

in a basic scianca sudi aa chemistry, physics, ¿eolotf , aathemat ice, bet any, 

physiology, agronomy, ate.   Thara will of coursa ba SOM overlap and sosa 

davi at ion not only in aducation but in capability. 

50. Tha work of scientists or scientific socialists in the reeearsh 

institute is mainly concentrated in research and to some degree, in 

development ani design.    A university education is necessary, with experisnss 

in research and development.   A aoiantiat generally ser vea an apprentioaahip 

under a qualified and experienced reesarchar. 

51. The well educated engineer is normally flexible enomgh to handle 

a variety of Job functions.   Generally, however, engineers work in the 

functions of desiai, development,  *pplientions,  snd production/construction. 

52. Fi^ineere and acieatists are not trained and experienced overnight. 

Their work is as demanding of professional excellence aa the practice of 

medicine and surgery or the law.    A soundly established Instituts wiil set 

reasonably hitfi standards of education and experience that must be met by 

prospective employees.    A series of examinât ions or the requirement of 

licensing are Methods commonly ueed in variala countries.   Naturally, 

qualificationa can be raiaed as the supply of available talent increases. 
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53.   3kiile4 technician» are, by and lerg», the operating bae*bone 

of » Inatitute.    Their work ie generally **> «»• eerrioe and ©paratie«, 

production, and application «w«.    They are an important part of the team 

and ueually wrk under th« euperviaion of tha eoxentiete and «ngineerB. 

They ara normally moat fattili««- with tha operation and maintenance of exitting 

•caiipment and inetruaantation.    A Uehnician may begin a« an apprantioa and 

work hie way "up it» ladder" in much the aame way at membere of Tari.out 

»killed labor union» or guildt maintain the high quality and atandard» of 

their Job function». 

54.    In eatabliahing/rWarch inttituta   diraotad primarily toward 

raaaaroh for a manufacturing economy it is neoeasary to taka into account 

trie genaral availability of induatrial and manufacturing ptraonnal in tht 

oountry.   liara tha planning authorities oust look bayond just tha require- 

ments for tha inatitute and inreetigate tha oountry labour forca aa a who!». 

Hand in hind with thia goaa tha problen of education and trainila which will 

be diecuesed in rcor» detail later.    It muet be realiaad that éducation end 

training facilitiee aia completely entwined with the general problem of 

•upplying pereonnel for the inetiiut» and raaulting induatry. 

55.   It will ba impractical to epeeify quantitatively tha pereonnel 

requirente that will be applicable to every  inatitute.    In each oaae tha 

number of men ie quired in a particular category or edentifi« diaciplii» 

«til have to be determined according to the envieaged iniUal »i*a and 

functiona of tha propoead inatitute and may than be modified ae appropriât« 

from time to time. 
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3o far ai professional tea.ni cal parions an concerned, tha intitlal 

requirement of a new inatituta ia likely to ba anali, parhapa between 

alx and tan.   Thaaa will includa an engineer, a cnaiaiat, a chemical 

engineer, a oocio-eoonomist and possibly a. few paraona with special 

akilia in the country's main indi strias. 

>ö.   An iaportant conaidaration at ths planning etage than ia whether 

the above nucisus of profesional teohidoal staff can ba fo ,nd locali/ 

and/or abroad for recruitment and what tha long-term prospects for additional 

recruitment would b« like.    Linked with this cunei de rAion is tha question 

of adäquate rssuneratdun of thaaa professional man.    Owing to the high 

competitivi demand for their services, pro fissionai  tecimical people, 

to the axtint that they rea pond to higher salary and other incentives, are 

liKely to ba attracted to the higheat bidder.    It ia generally agreed that 

the inatituta must   um able to attract and retain the boat talent available 

if it ia to fulfil the role of problee-solver for induetry.   It will not be 

able to cuasund the reepect anu win tha confidence and patronage  of induatry 

unleae it can demone trate that the professional competence of ita men la at 

least aa high as, aid preferably mue h higher than, that in induatry. 

57.   Tha financial base of the institute should,tharefore, be auch as 

to enable the institute to offer ite arofcasiona.1 staff salary and other 

benefits that are at least comparable to tha beat in the country. 

5«.   Financial   incentive* alone may not be eufficient to attract 

certain types of professional ataff to the field of applied reaearoh.   In 

deve lop inj countriee a large proportion of the nationals to be recruited in 

tnie category are likely to be young university graduates.    Ücperienoe haa 
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indicated that university science graduatss tsnd to favour working on 

"pur«* reeearch rather than "applied" reeearch when they eriter tha 

buainaaa world.    It will be wall for tha inatltuta plannara to watch 

for aigns of auch prediapoaition and to take educational aeaeuree to try 

to counteract it.    While doing so they ehould be careful to emphasise 

that their action doea not oonetitute a devaluation of "pure" reeearch 

but that tha limited reaource» of a developing country are beat devoted 

to thoae linea of activit/ that are oonatrained by conaiderstions of 

economic returne in & reaeonable period of tiae. 

59. This question of attitude en the paît of the prospective research 

personnel ia wf particular importance.    Work in a reeearch inatitute ia 

most   i emending and calla for little l*»s than complete dedication and peree- 

verance even when on«'a beat efforte are frustrated by negative resulta. 

It will be a pitiful waste of tiae, energy and money for any country to 

aink l*rLe «nounte oí funde into and go through the painstaking proceas of 

eettiî« up an inatitute only to have it etaffed by people who feel no sense 

of coBsuiissnt to ite success and do little more than carry ou   perfunctory 

experiments and watch the clock. 

60. Of all instituts personnel, mone holds a mors crucial position 

than the director.    Finding the right person to occupy this poaition is a 

matter that should receive the most careful consideration of the institute 

planners.    He should be well qualified both as m ejfcinlatratcr and in terme 

of hia eonvereance with scierttific or engineering work.   The view ia widely 

held tt.at the director should have a dual qualification, nsssly an 

administrative and a technical qualification.    There have been ine Une es, 

though, of eucceesful ina*ti^t- ,lir.ct rs w;„,   lc   i t   ¿.-.enr,   -.  technical 

b'^rr ":rv:. 
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Nevertheless if a person can be found with this dual qualification so mah 

th« batter. 

61. In any avant, it ia cassatisi that the prospective director 

should haw had nan/ ya JTB of previous practical experience aa an inatituta 

adudnistrator.    If a diraotor with auch experience cannot b« found within 

tha country» the planner a a., ou 14 not heeii-ate to look for one abroad.    The 

practice in eome developing countries of appointing an indxgenoua but 

inexperienced director to head an institute or an industrial ant er prie e 

merely aa a matter of national pride haa very often proved both coetly 

and »elf-defeating in the long run.    If qualified and experienced local 

personnel are available, all other things being equal, tnejr ahould by all 

•sane be givaa priority.    If none are immediately available,  it would be 

in the country* a beat intera at, as an interim msasure, to look elee where and 

to try to get tie beat talent available.    Local counterpart ataff ahould 

then be at taci .ed to the foreign personnel as understudies and they ahould 

replace the foreign peraonnel whan and only when they have acquired aufficient 

experience.    In the eearoh for a director and other high-level ataff, full 

advantage ahould be taken of ti.e assistance available through international 

co-operation programmes *o well aa through bilateral programme. 

62. 5ui>-professiu<i*l technical staff, too, are vital to any institute 

of applied reaearch.   These are the laboratory aselatanta, machinists, 

instrument mindere, eleetrieiana, weldere, carpentera, library staff, etc. 

Like the professional technical men they, too, are often in short supply 

in developing cuuntriea.    The inatituta'a proapeotive require« enta for them 

must be realistically estimai ed and a determination made aa to the avail- 

ability of qualified candidates. 
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adequate provision »houli b« mad« far on-the-job training to •upplensnt the) 

forasi training already aesjilril by the e e technicians and to orient thea 

•pacifically to the joba that they will do at the inetituts. 

ü3.   The ratio of aub-profescional teehni. ciane to professional technical 

staff, sometíase calledti» aupport ratio« variai from inatitute to institute 

between one aid three non-professional staff to one professional.    This 

range may be used us a basis for a rough astiaste of aub-pruf eseional technical 

staff re qui ran e rit s» 

64. It should be eaphasiaed that human reeouroas, like raw miiter ials, 

iioiat continually undergo a form of up»grading if mtuduaua resulta areto be 

achieved.    All levels of instituts personnel will need and should be provided 

opportunities for continuing aslf-iraprovementin their respwctivs specialities. 

i'he means for achieving Uds should be carefully explored at the plamint stage. 

This includes a t  reful appraisal of ths oointry'a educational and technical 

training facilities to dstermine whether or not they are adequate to pro vid« 

the proposed instituts with the scientific etlnulation and technical support 

that it will need. 

65. Another important matter that should be considered at the planning 

stage is t..e possible uss of outside cc neu It anta by ths institute,    ¡lardly 

any institute exists anywhere that doss not at one time or another find it 

necessary or dssirabls to eubmit a rssearoh pro ble« to another instituts» 

a university research wing or to an individual consultant for possible 

solution or verification. 

66. The reesaroh instituts in a developing country will be no exception 

to the need for such external assist ansa. 
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On th« contrary it will n«ed it th« nor«.    It is important therafoi», to 

«•certain whether or not th« proposed institut«, if and when ••tabli«h«d, 

will be abl« to find elsewhere certain n«c«M«ry skill« and faciliti«« that 

VM# be lack inj within it« own organization.   Thi« n««d will bs particularly 

pressing; during ta« «ari/ st&gss of tue institut*'« lif« when its own 

per sonn «1, equipment ¿md exp^rlsnc« ar« lik«ly to b« inad«quat« to handi* 

th« country's multi-faceted industrialisation probità«. 

67«    Thsre aia différent typ« s of ou ta Ici« consultanti.   Th«¿  includa 

individuals who oparat« on a p. rt-tiaa basis  («.g. univarsity prof•• «ors) 

or as full-tim* professional consultants.    In racarit yaw a, «apacially in 

th« d«v«lop«d countries,  thera has b«an a narked trend toward th« organisation 

of consulting finia,    Som« of ti»s« firs« specialise in a relatively narrow 

area of ¿etivity j a few ar« cap abl« of opart; ting in aany and varied areas 

including for example, applied research, «ngin«erln£ development, narketing 

studies, «conosuc investigations and «anagessnt  studies. 

66.    Other sourc«« of oona aitati ve service include univa ris iti •«, 

suppliers of equipment,   suppliera of «a serial s and supplisrs oí proprietary 

information.   Local facilities of the kind mentioned in ti is and the two 

preceding paragraphs should be examined to detersane whetnar they can »set 

the need« of the institute.    To supples»nt such local servie«, foreign 

consultants say be sought and hir«d on an aj} hoo basis or on fixed-tens 

contract« a« appropriât« • 

69*    AS the institute mutui« s, it will most probably develop and expand 

it« personnel resoui-c«« to the extant necsssary for meeting moat of its 

research ne «da.   Even so, it will continus to find itadvant agsous under the 

appivpriât« dreunatanc«« to utilisa th« aervicea of outside consultants. 
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70. OD« f«atur« of mny developing count ri« • 1« in« ovarwhalaing 

reserve of Uiiakillod labeur.   The lack uf technical •kill« «o essential 

to ih« exploitation of available reeouro«« «ai to ih« development of 

industry  xaatltut«« on« of th* nost •erious ob«taelee to indu «tri«! isatian. 

Vocation«! training programmes, evmn thus« designed to teach th« iiapleet 

of skills, axe hampered and often w«il-QÌbh impo»«ibl« to implement in 

areas where there i» widespread illitaraey. 

71. «s aamtioned In th« preceding chapter,  the Institut«, as wall 

a« indu «try* suat have « «sure« of native talent on «hi oh to draw,    it 

tdll be extreinmly undeslrabl«, to «ay the lsast, for th« Inetitut« to 

hire totall/ untrained personnel with th« Idea uf ¿iving timo, a basic 

education end «biding thea to fit a ¿ob with tne Institut«,    »hü« on-the-job 

training i« neceser/ and desirable» Um Institut «'s primary occupation 

should be re«««roh and technical guidino« — not basic «ducation. 

72. Ti» «xlstano« of one or «ore universities and other institutions 

of higher learning, especially in the teehnieal and scientific disciplines, 

is of spedai importance if ti* country is to be able to supply *&• 

(|U*lifi«d whioh th« institut« will aoquire. Although initially th« university 

«ay pioduoe under graduates in the liberal arte only, it should in tlmw aim 

at expanding it« programma« to higher 1«Y«1S and to ine lud« « suitable 

ooBbinetien of teehnieal and eoientific disciplines.    The Ke««areti institut« 

if and when establishsd, should support and encourage its staff to continu« 

advanced study, for instano«, by providing study leave periods and financial 

incentive«, «a appropriate, to enable ti,a» to participate in refresher and 

aclf-lmpm» am«im eour««s «ad similar programase. 

- ;••]. - 



It would also offer advice on request to tho country's trailing institut Jo no 

with respect to th« content of th« technical oouroo« on their curricula, 

73*   Tne technical inetitute 1« on of the aoot effective instruiente 

for so curing a technological orientation of a country1 e educational system. 

Th« government should examine ita existing teennieai institutos to detersine 

whether or not they are adaquata f o reapplying tha needs of tha inatitut a 

and an expanding eeonoogr for technician« at tha eub-prof aaaional category. 

If there ara no auch inatitut «a, or if exisltng onaa ara inadequate, oon- 

•ider^tion ah ou id ba giran to thalr establishment or expansion and iaprove- 

aent.    It ia of tan poeeible to turn out highly «killed taahnleians in two 

to four yaara at »uoh inatitutaa and it would ba advisable to formulata a 

lone-range technician training sehaaa on that basia.    In tha beginning, 

graduata« frota tha taohnioal «chool« aay ba utilised in a «ead-eng inceri ng 

eapaoity ondar tha dix action of university graduata a . 

74«    It i« sonatine« aaid — and no doubt thla i« an exaggeration — 

that R it D per «ormai d if far f roa tha population at larga in intelligence, 

education, work habita, and basic paraorutlity patterns.    It ia true, however, 

that to be effect ire aa a re«e:jrcher, a peraon mat develop an extensive 

body of knowledge in one or «ore technical field«.    He oust learn a variety 

of skills and technique« and be aile to apply the* in the systematic ana 

exacting sanner characteristic of research work,   furthenaore, he oust 

oostinue to add to and iaprove his reservoir of knowledge throughout hit 

career. 



y1 

-ï3- 

75. A» alisad/ lufiMUd, ths Instituts should «ico.ru« 

education or « continuing education of its personnel through » progressas 

oí financial asslstanca and incentives.    Moraally an lnetiiute Mill 

enter into an arrant earn t with the technical eenools enti universities 

in the country to help ¿uide than into oifer^ng courses and profersamee 

which fit both preeent and projected needs cf the Institute and induatry. 

76. It la also quito ooonon for a research institute to hare 

arraii^esalta with a ucr..-ucal aoi.ool or univarsit,, sHowia*. ita scaployces 

to teach tact.uicul cour tea in the educational ine tit ut ion in the eveniate 

or othor off dut/ houre.    In BOB» caaes» the institute) r-ignt find it 

deeira bit» to ¿r»ut a c« tain pur cat*, ago of ^areon.el tiae tcw«*rd this end. 

77. The iiietltute will «ut to have in-houae ^«^rassiss for training 

ite own «tait,    A t. pic ai programs m\,   be oänaxdcrcd iti three perte i 

pre-eecloyatíit training, ^ob-orient*tion and on-the-job training. 

78. The Institute will inevitably find ¿apa •*•» in the aost 

educated prospective eaployce with respect to the level of expectation 

In hie proepectiv* Job.   Kor «»«pie, tí* newly graduated snglnewr <*> 

specialist will probably bs lacking in various writing and ep*a>:ing skills» 

knowledge uf economic and social asttsrs peculiar to hi* situation,and 

adcinistr&tivs capabilities.    Hs nay be lacking in such assets s s careful 

planning, Job eaoec-tion, cystes* &.»!; sis, or operutions research, and 

the uorsml eapmbilitiee of Uch;»lclans anû aklllad workers.   The instituts's 

psrsomsl, r^ardlese of level, needs to lsarn ths tesswoik approach to 

problems.   TeaasworK should be taught without stifling craativity, originality» 

enterprise, individualité, or pereonal  responsibility.   Iheee aio axl basic 

¿sjkji which ths institute will fees and oust deal with whenever a new 
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79.   Tha inafciWta at* intruda»» tha now ooployt», rogna**»* of 

fornai training, te ooapan/ polioia«, protocol, history and tradition, 

location of phyaicol faoiliUoa, and cartain daar-to-daj •attora. 

OrloatoUon at tha ouiaat will havo banafieial offaeta on loyalty» 

Mturlt. * work ralatloaahipa and work habit». 

ao.   At tha ba&i ¿dak of U* pfotpaa&o, U» inatiiui» ausi plan 

far in» »««oaial oa«d» of ita ditdoloaa, k»*plng in aim it» protra»» 

••ah i»llvidual ia ¿.akin*.   Carinia profaaaionol »ajüojr»»» «uat ©j*alify 

far tha Job opanlnfa, a»aiin« raqulraaanta in torna of aduoaiiun, training, 

«parlane«, and baekgroun..   Moa-jjiofaafional «apioyoaa« *-oh aa t««hni»ian», 

»«¿aioi», labour»«, aio., nuai aithar batamht i air akillo in tha 

inatituia or bt aani to whara »uoh training can b» aoquirad.    (taw in« 

institut» and lam rmrioua train-pro4T«B»»a aro aaUbliahad, naar 

•an oa trainad on ino Job aa 
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al«    It i« important that at Ut« pl*r.nl% stage *, r asonably clear 

conception JO forced of the particular iNtor *>r aeetors oí tbt econcsqr 

to which ti*  service« ^ tM institute will uà geared.    Beii% an Indu«trial 

rssoirnh im ti tuta, th« ii.utituta will, o.  co uree, ¿«vota a aajor proportion 

of ita offert to sonrii*; tho indi• tri* 1  (i.o. Äunufaaturinfy • ctoi.    Jut 

ita ourvices will by no s» ai is ba limited to that o actor.    Ita r«ao reo«, 

iu tanas of professional eXtJcrtiae and physicül facilities, should, thorofore, 

be plar»»od in au ci. a wo.  aa to enaulo it to »ulva .roblo&a in tíia neo- 

aoAuf cturing a actors as woli.   Thavo other aeetore will includo ginlng, 

ooojaoroo, tran apart at loci, atriculture and services. 

Ü2,    The man of act-, ri n^ eactor ia the rauet vurautile.   Manufacturing 

eaUbllsiiasnts, e.¿. taschino tf opa, textil« r.ii a, food pzoeaaaing planta, 

depend to a larga extant on tío ¿radumi ad v ancone't *>£ tac ¡.no logy to 

fulfil au», functions as desiring of prooossos, creation oí put toma, 

and t. e aoaojBbl/ of toólo.    Manufacturing, elnply, 1» UM co II* c tien of 

raw producta and ti.wir fabrication in desired now for...JI and coubinationa• 

Jho onhancanant of oonafoctuiinc ia cossaonly referred to aa "ittiustiáLUsaticn," 

proba!»!/ oecaise of tno «xpûnsion of alaost ali types of supportino induatriao. 

93.    Before tho docioion to establish an ini.atrial research institute 

la mdo, ono cmjor aoitvity should U¡ to determine, from the viewpoint of 

economy, which iaAietrles, exit tant or proposed, : avo tlo pruapaoto of being 

of ui£j¿ value to tie country,   ihis aotoralnation will help to define tho 

breadth or tne inatituto. 

84.   Once the country'a natural neouroee novo boon subatantimllj 

surveyed, ootao aatornlntt ion «ade as to tx.eir poooiblo uses, ti;e nasi 

loficol atop ia to attempt to convert at least es>n.e of th« into fina «bod 

1 
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It is sßmmXlj undesirable for * »01*17 to nava to export Ite raw 

amterlals cheaply Mad then Impeti expensive finished produete.   However, 

eertala aanuf a staring Induetriee, with their coatly sAShine tools, hi#i 

power needs, large w&ter eonsuoption, «id akiUed labour requireasnts, 

preeeit a aajor ooetacle to aany aevelopla¿ notions.   Thai» foro, the 

industrial research Institute, with captasele on practica educations, 

should ba organised a.d direeted towards 

1. Utilisation ^f tho n<Aion*s otturai resources that ean bo ampliad 

to the nuntif* ature of profitable proda eta, and 

2. Tho pra duet loa of «pods for fwae eonatisvttaa and/or export. 

8$.   In may 00 ntrica, the rallanoa of Urn 000:0*7 on a singla trop 

often results In ehaoe when International market puces fall.   Horaover, 

adv rs« whether eondltione and other exigen de« beyond htsaan aontrol tend 

to eXfeet sucti eaonoales rather drasticallj.    \,pilad raeeara. and davolop- 

aent ean help to develop new Marketable prosas aas, toohiri quae, aul predio ta 

to serve «s a buffer agaiuet periods of sueh eaonoale ad re ratty. 
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be.   This «hazier on organisation it intinteci mainly ta giva ftn 

oYenriaw, fcao«.grouad «nel ^noral ¡*ilo»opay uf th« industriai runré 

Institut« sa an organisation.    À pi«per tmlarstaudiJitf of ti.« functional 

organisational  «.rustiré of ti«   4ft>,x>««d in«titut« will •* of «esistane« 

iß d«t«rtinia¿ ta« i«««iuilit;," of ««tablisfting ta« institut«.    A r«ri«w of 

tit« orsjutii-tivrjal struct«i-« will asaiat th« planner« in d«t«ná.niut 

wMtß«r or nut th« rati'.«* involved canTioas of «u«h «A in« Ut ut« can b« 

affectively 4tiiis«d and wh«thsr or not. tí* «ountry is cat*bla «f suppsrtinf 

th« iratxtuta fro« Wt« standpoint of n««d«d personnel.    It Mill alto «Ahi« 

thsjs to r«lat« «slating t««fen0io«7 to U« atada of tn« iastitot« and of th« 

country. 

A?.   Lvan ia a oountr/ toat po«a«aaa« an abundan«« of natural raaourtaa 

that arc convertible to n«w and d««lr«d forra,  ti a «om«raion prooass will 

ba aiUicr isapusaibi« cr croati/ h*j»d±eappsd without a e-itable teahnology. 

¿eeentUuly, teohnclogY oonaista of both the huaum reajuroee and aechftaleal 

faciliti•• naaasaary for trenefomu% raw naterlals into producavi goods, 

lu« faciliti«« inoliala aeianaa» trada practica», craft «kills, aechiniry, 

alactrieal «-*i ma «nie al power, pattarn« and daai^ia, bucina«« organisations. 

Um financial «truc tur«, «o el al drive« end incantiv«a. 

tu   A country'S tac fino lo ¿/ sa/ b« siaple and inadäquat«, or ariunsad 

and efficient.    In eithar e***, *u ij^pro valent in technique, a aaw lavant ion, 

«r «A in«raaa« in Knowledge «r sai-I say aXfeat ti» «u«o« • of th« aonvarsiaa 

proesss. 

-2? - 
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69*   In th« handling of r—arti orojMt», tu« %—m apprese   la 

aoat »Dudueivt» to »ucee«».    Its «•»one« i» thst r»s«or«>.sr» with various 

professional background» dring ti.eir divsrs^fisu tslsnts to b«ar un « 

particular probi«*.   Tal» ut only »nhani-«» ti* er* no» s uf »giving th« 

probi« uut *i»o :>ri.4¿» « oat a erosa-fsrUüs&tien ojf ids** ftftonf; ti» 

r«»c*reh»rs this oby f .rthsr iavrovii\; their futur« r«»««rch «ff«etiv«n»a». 

•ith tai.» basic orientation in aurid w« a»>   ,ov turn attanUoa to som« of 

th« fund**ntal organisational oonsldeiJtioni. 

90«    iine« tì.« uurfcud f,üv«rniaent«i ¡v\chiiuiry as./ not suit th« 

organlz tionsl raquir«rj»ut for dos« »«lia/ dirsction s.ìd ». por vis ion of 

th« instituts, tí.« procedura adoptad in «arty oc atri«» is te appoint a 

governing  bed/ — which will b« i«fsrr«d tu in thi» raport ss th» üoant 

of  •••èmi.mMrA — to forgiato institut» poli*,, «¡li s«*ur« mú sup»nri»« 

its axooution. 

Vi*   Th» âsur4 «a/ b« appoint 4 by and b» responsibl» to a uovorosaot 

-inisisr or othwr tMwior ¿ovamaoti, official,   ¡«oasally tt.s research 

poJueiss that it fonul« *» will r«fl«ct *nd b» guided bjr V.« overall 

d»v»io,«wnt fijjsj and objectives cnunel*ted by ti*e ¿ovwr.iaant. 

92.    Ih« quaiitivn of who should »srv« on th» Board of Hana^as«^ la 

of cour»» of groat ¿aporten»« and praotie« on ti.« point vsrU» frost country 

tv country•   ùns oon»it.«ration, and no doubt there areoth«rs. that «Jaould 

guide ti» Ëclsetlcm is th» ntedto hav» psopls wt.o will b» «ff»«tiv» in 

"sailing" th« iiMBtitut« to industry» i.«. la »«ouri/ifc industry*» f-11 

support of th» instiVjt« tr¿rou£h »ponaorlng of ivccarcfe project» «ml la a 

nuss>«r of oth^r way»* 

1 
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93«   Ih« Hoard «houli al» b« r«pr«««ntati*« of th» «*Jur int«root« 

IB U*nation Mû ««pocially ino«« that ar« :«o«t ¿lkaly io b« aff«et«d oy 

ih« «xists.'tc« of ti.« institut«,    îhas« «4i. incluí« for  instano«, r*pr*««n~ 

t<Aiv»a wf t¿.« tpv<-ma«:ttf  l*.dinf in Jus »ri «listi, uU»r «nt*rpri«« 

mna^ars or .*j*ini»tr*tor«, labeur l««d«r», *»•*,* rs of prcicaalonal 

atooe lotion«, r«pru»«ntativ«« of financial inat~tuV*0>a a»id of th« 

•«lentifi« me »etdatale eoavunity.   Ti»« nuab r at   oa¡d auejfeors a«y ' • in 

ih« neighbourhood of 10 U- 15« 

94. ioraally th«  Doaid would aoot periodically ..udor ih» onairmn«Jiip 

of on« of li« »MNÉ>«r« «l«cUd by li or dMiptUd my th»  :»lavant   i.d»l.«r 

or other offici»1, io pian tit» work of tí.» institi*« «nd review pa»t *«tiviti««. 

it Mould &lso fur A «h ¿ro*!-«»« ¡«port«, woric ^rufcruaae» and eetiaete« of 

financial r»soi;»»»AU to Ut« reapui.«ib¿e Hini»t»r for of rio lai action. 

kisâUtt y »m iter 

95. À*X«r«fi«« ¥44* aad« in an «.j*li»r chapter to th« la,ort*no« of ib« 

off le« of iiiU.it Ut» G ir* «tor to th« «a—«» or   aliar« of Ut» institut«. 

¿hi« natt»r baara r» «mphaaltlnf h«J».    It i» ti* direoto: • rwpoiaiibxllt/ 

to ••• Uh ut the poli«/ c«oi»lün« of ti.« institut«'» <«&rd of <Man«£«L«nt ara 

tratisl*t«d into action.   H« xs re »pat »ibi» iur »toorin,, ih» internai «vsry* 

day a.ctifiti»» of in« institut« nffieJjantly «od harí-cai usi/,     » th« 

institut«'» ohi»f HBiOi ilv h« must b« it »principal spokeanan in ali Db« 

r«iati~>ns with oui »id« lx*.»iu»t».   h« autt renier a p«r¿odlc ¿«count of 

hi« »towHrd«hip io ih« BOUM and obtavin li» mandat« for fatar« protrae»* •• 
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96.   it i« obviou« tt»** to« iffMUwMi of ih« inatitut« in 

nalisins Ih« objacUva« for wh*«h U i»   «¿«*, cr«at«d wiLL d«p«nd to * 

ver  lar«»« oxtorit on th« eonp«t«nea, ¿ora-al^nt a.xi dooioiaa-BuJtini ability 

oí th« diro«tor. 

V7.   «• «av b« »pioioUd froa aasi* U.« .*o«rd ra«*b«ra or from 

•i»«th«r«.    £_tbar wa¿ ;-• i» non. ail y a  <oai wa«t»r,    &| »ta.t«d aarilar, 

it i» „•»•rali/ prefarrwd that ha poasaaa e. technical OB «•** aa an 

«daini »tr*tiTa fc»»Kroana »«iti h*v« fcav«raJ. y«#i 4«f aXj*rì«nc« in raaaareh 

&«n«.»«snt.    Cn ^ wiam «v r/ «ifort h»a bau »ad« »Hthout •*••»• to find 

»a Oí. an indi«!*: M ul «bou Li Um plan?, at« a«Ui« tor a la a* c^aiifiad  «raon. 

lutarmi „. ¿ani» «t 10ft 

ye.   I ha initial organ^ * t ional at rue tur a will d«t»nd iart«ly on 

tha initiai aiaa of tt;« inaWtut« and ttm e«p*biiiHa» of ita ataff. 

.k*t institut«» bu&in on * rather **!«*t «c*la of &pan.tiuii» and witr. a 

»sail «Wf cf Hoaaut»r« bmtwawi si& am t«r» **opla.   Tha«« would r.oiwally 

, ici*!«, beali« th« dira«ter, a» a.»£in««r, & ehociat, a cnatiical <*i£in««r, 

a loeiw-aeo »oaist  ad ^rhapa * in «tur inukiduaìa with quali-lcallMW 

cov*,rii>e in« country'« trinci».* 1 incuatri^    clìvitifi». 

99.    /.t tí* bcginniiiM **'*' t:* • *rf <* ti,# i"«titi4tc •*• ö*ii» to# 

inatituta dir «tor «ill b« abi« to «eroi«« j*r»on»l adagila trativa aontrol 

oí ita operation« and no finwaal or^uaatl^nmay b« na««««*ry.    Aa th« 

irati Ut« afonda, both in ai»« oí »Uff «val trntur of paxjjñw»»»»» aoa» 

division of ud«iniatr»tiv* m»pun»ibi^ity will ba na««»«ary and ta« dira«*«* 

«til nava to dalagt« «sew of hi» raaponaibiiiU«« to aoa» of hi» aor» 

««paula ««iiior offlsüu«« 
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Tht «itila«« of diri »ton« «r •••tion« ant «u»-«««tion« •*/ w*U •»••r 

fro» till« d«l«£«tlon ot rt»pon«ibi lit7. 

100.    Mo ri*id wre^niautional for« «111 fit irito «T«ry «ituafcion. 

Th« dir««tor au«t raly on hi» ¿m dis«r«tion, paying <fc« regard to th« 

via«« whiar. th« Board of Man*gaaant my «xpr««« on th« «attar, to »vol»« 

anorgan «a ional tchans Uint  suit« tha n««4« of th« anrlrotmant.   It should 

b# flaxlbl« «nougto tu ¿«rait awdifi»AtÌQn» which growth and ehan£ing 

eirouaat*««« may dio tata and eoharwt enough to allow Tor «a«/ «ontaat 

and «oHBunleatlon batw««n th« vuriou« divi«ion«. 

Ul.   Th« Incarnai organisation of an institut« that ha« rtaatasá   « 

fairly advan««d and «onplax «taf« »ay b« ia»tit*t«d ona functional oasi« 

or on a t««i.ni«al on«.   Tn« formar typ« of oripniaatlon amy h«*« th« foil «wing 

division« 1 

(a) G«n«r*l Administration 

(b) ÜMOHTMI Division 

(•)    k«««ar«n Uiviaio» 

(d)    Daaign arti U«ve,«p»»mt Divisi«* 

(«)    £«onoau« and teci»! U tislon 

(f )    *dvl«ory and Consultant ¿»arvi««« UivlaioB 

(g)    Library and Doeua»ot»tlon Unit 

102.   Thi« org«»ia*ti»n, in vi«w of tht rathar l*rg« ataabar of «aparri*ory 

p«r«oDA«l «iik it will rvquir«, avajr not b» pr«*ti«al 1» os««* **r« th« 

supply of «uoh porsonn«! i» vary Halted. 
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1Q3.   On ti» other hand an organisation based en teehniosl apaeialisetioa 

asj oover the osas functional art«« with a Mailer aa*)ar of eaperviMry 

personnel.   *>uch an organisation a»/ eoneiat oil 

(a) Ganara! Adainietration) 

(b) Teennology Dlvieioaj 

(e)   Engineerii*; Division} 

(d)    l*onua\io ätudiaa Uivieion. 

fas funations of tus various divisions undar tha teshnieal fora of 

organisât loo ara Qa »cribad below. 

gtjffitta AfllaflirtrftVkB 

104*   This hu to do with tha («Mimi housekeeping activities of tha 

institut a and Mbraose au oh satt «ra M budgeting, aooounting, sa int enema 

and earvieing oí feeilitiea, library eervieea, peraounel adalid» t ration, 

xmludlng »Uff training, inventory oontrol, e«eretariat aervioee, ate* 

ItffJsWaW VlUlkB 

1Ü5.   This cavialen will handle Wie tMhoologieal problema involved 

la product and proeeea develepaent, including tsouuological raeeturoh, 

feaeibllit/ studiai, quality control, production itandiTda and apMifioati M» 

équipaient valuation end technical treu ble-ehoo ting. 

106.   onginMring deeign and dsvciopaent rsssareh are two iaportanfc 

functions oí thia division.   Tha design function aovara a wide rangs o.' 

tMimic*i ararne aueh «a praliainary dssign, dssign analysis, ate.   logins»« 

in praiiaiAary dssign ara responsible for generating tha ideas and definías 

the approaohee to be applied to the designing and develops»!* of a as« 

product, proosM or sgratea. 
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essllng with ¿«sica analysis apply arlóos «valuation techniques 

«e detonine «te noot deslrabls fon for tte product, process of systen 

and HI i—Ml any changes In design likely to achieve that goal. 

lCrr.   fbm function of application engineering bridges tte gap 

between rmmrch and development on tte OM hand and actual production 

on tte otter.   It translates research and dovolnesent prototipos Into 

practical producible sfulpnost, final goods or processes. 

106.   An application onglnoor prsparss tte plans and designs for 

utilising a product that will moot a specific neea.   Ms «ay work entirely 

within tte institut« or i spi—ont It to tteso outsldo it «ho ars Intorsstsd 

la tte rasulta of Its tschnlcal rooosrch otodlss. 

109. In a snail institute tte diffsront onglnsorliig functions >ut 

doscrlbod nay bo tte responsibility of ono sngtnsor vith a snail staff 

of supporting toehnlclaas. 

110. Pirttopo aftsr tte Instituto tes galnsd sufflclont experience it 

nay docids to ongago in sporatlons research.    Inls activity, if an vten 

enbsitl upon, would apply to nmay lowols of tte instituto1 • structura. 

Operations rsssmreh Is tte sethodolngy of anslyslng and cosparlng alternative 

protection processes or input combinations with a wis* to adopting tout 

Mint nati on yielding tte highest return per input unit.    It U an iapertant 

tool for aiding —i» tenon t decision n king In determining optlusm 

relationships. 

111.   This division will have prlavry rsspcnslbillty for 
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Ita r*m • of estiviti«« will lnslna« it«** au oh M rw material« probi«» 

•arkat eatination, pro-form* coating, aael/s«« of growth opportunitiee, 

aoeio-««ononie eoraUtiune» prodJötiriti iaproTemant and a*nag«B«nt problane. 

Teohnlol InfomaUoti «nd Conmltatlon 

112. Infornati,ion aervic««   re an eeeentiel acUvit./ of «vary institut« 

and of Un one of the fixât acti.v.itiee to be organised.   Thsy should be baoked 

up by an up-to-date library with a qualifia4 librarian (preferably on« 

having a technical orientation) in charge.    The uaefulnses of tha library 

vili be enheno ed if it la «ad« available for the uae of the indu at rial 

public.    Technieei di ,ast terrifiée ani training aanuale aay alao be provided 

M part of tha pro^rweae of information aarvicaa. 

113. öuppl/in* aod reeeiviiç tac.ni «el iiUon¡»*tion aajet be viawad as 

tha oolleetive re«pon«ihilit.   and privilege of all taabnital pereomel ant 

all divi »iena, although ona eompetent individual ahould be designated to 

apaarhaad ti» pregressi«.   Hot only au§t tnexe be oonsultation aawng tho 

taon i deal and othar etaff, there satet alao b« a ahannal or channel« for 

enaworing on a ecmeultative or etendby basle, technical anquirle« origi- 

nating fro» souroo« out aida the Institut« (aae para./30). 

114. The following organisation atoa it illustrate a the atrueture 

baaed on a teelinlsal division of respcnsisliltles aa   ust daacribed. 
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Trai if íÉñirtt-IIVartí 

93. Ht the banning, ti« .unii »trial r*M<»roh institut«, 11k« «17 

oth«r arganiaation, will re* «ir« * capitai outlay of two type« — for 

initial buildings, «quipawrtt, «id .»n«rU. fad liti« • «od fur initial 

opuratinf *x,*r.ses.    ¡he cupita.* required tu put up th« physical faciei ti«« 

for th« iiajtltute can •* handled in aerer^  ways.    It, oould b« & budgetary 

piwiaiwn nod« JJ th« governwaat or it oould be rai««d tr.rou¿. • spadai 

tax or *«3«a«tt<*it on the country's lncbstry.    It ai£ht be possibl« in «OB« 

«Mea to encourue U .« owmrship of th« industrial reeearcL institut« by 

th« country1« industry.    In ti.ia cas«, th« initial capital outlay oould 

b« provided at a loan by the Oov er. usent to b« (*Jd bac* over a long period of 

ti», per: <.+* with paysant« not beginning fur a nuafcer of /«ars «ft- r th« 

operation of t¡« institut« has begun.    Capital loam could ¿JLao b« and« by 

U.a country1 a financial institutlona and guaranteed b/ th« govensaant. 

94. A dedsion sust b« ¡sed* at Urn outsat whether tl • institut« i« to 

b« operated on a profit or non-profit baai«.    Ther« ar« ««veral consideration* 

fc.at ant or into L.is decision.    \kn. U.« laast wf ti.««« is Ut« possibility 

that ti « profit maain¿ institut« i« liic«ly to o« a bit nor« practical in 

it« approach.     «c»us« it la tal atad to a profit ?+*lxi¿ industry» it will 

tend to b« aure coalisant of t. • oounuiiic factor« im»lvod in r«««aroh 

d«v«lopoi»nt.    It oust be . ewenburod, however, that nomali/ W.« net profit 

shown by a research organisation is a*h l«r« than that wich on« night 

•xpect fresi» say, a aanufacturing or a«rvic« organisation.   At ai/ wU, 

th« utility of * 1 aaeoreh institut« in a der eloping country, 11M aainly 

in it« capacity to MIT« and «tiasilet« industry and little, if «t all, 

on th« «tat« of it« prufit-and-lo«« account. 



9$.   Apart iron it.« funde required &r th» initial capital «apenditur«, 

th« naint«naiC« and continuity of tn« Institut« will requir« a steady aoure« 

of financial, support.   This can b« «stûbiish*d in ssv«ral w«y«»    aelf-aupport, 

subsidies or ¿rait.», governsiert support, or a coabiruition of theee. 

96. The eelf-aupporting «tructur« a» ou Id be aiaad for, at laaat la 

the long ran.   This approach cuácala th« ina ti tuta to adopt a busiAS«a>»lifcs 

outlook and provides it th« lisp «tu« to seek out contracta and atte« its 

rese*»rah and dorolopaant capability known to industry.    It asaus that th« 

institut«» lika th« industry it serve«, will become competiti vw.   However , 

In many count ria«, finanelal support for an institut« by industry is 

virtually ia.ceeibl*, «specially at th« outset.   Thus, th« institut« will 

probably, of necessity, bo supporUd mainly or even solely by gpv«»mBk«nt. 

97. At the sans time, tow ever, th« govoruaent and th« ir titut« it ««If 

should encourage t« country*« industrial enterprisee to sponsor research 

and development activities at tas instituts.   Governmental encouragement «my 

tak« ti.« for» ol tax fonçassions, emtohinc funus or ¿rants, or other 

sonstary incentive«.   Also, it is important that the result« of th« rsaeareh 

derivad by an industrial ejxmsor b« protected.   Mo industry or eompeny «111 

want to pay for r«*«ar«h, th« re« lis of which ax« to bo »ad« public and 

arali aule to all other companies for their UM.   A good patent« system, 

then, la essential. 

ye.   Tha co«ta of eomtaeting r«e«ar«h say b« broken down int« 

"direct" coat« and "Indirect* ooeU.   liulireet costs, sometime« known as 

"overhead" oost« are those «xpene«« that do not ria« or fall with inarsasa« 

or decrease« in th« velus» of production. 

± 



Because of this characteristic, th«gr are also known a» "fixed" costs.    Examplee 

are interest in borrowed capital, maintenance ooets, fireinsurence premium 

and at laaat paît of administrative salaries. 

99*    Indirect costs vary from institution to institution maini/ du« 

to dlfi'araneaa in accounting systems and operating procedure»,   accounting 

sysitns ax« infla anead by tha inatituta's orgaàiaticnal structure, it« 

policies, and the laws established by the government as wall as by ad- 

ministrât ire and operating procedures and existing support services.    Such 

things aa admi dstrativ« ananaes, coat of information services, and aran 

ti* requirements for heat, pew er, iißht,  and water affect overhead coats. 

In any avant, t..e reviewing ays tea used by the institute to evaluate a 

research proposal will det«naine tre valu« of tue project in comparison with 

its direct and indirect costs. 

100.   li» institute, batida initiating a number of research projects 

on its own, most make 9mry effort to secure sponsored projects from 

industry and governmental bodies.   In executing research projects, including 

sponsored projects, the institute oust have proper authority «nd autonomy 

to do its Job aa a major contributor of rea ear en and development technology 

with as little intervention aa possible by the sponsor or any external agency. 

This is not to say that the sponsor or other body concerned should not 

participate in the planning of the project.    For nmxlwim effectivenses, 

however, short-ten changea in the establiahsd plan r«suiting from external 

intervention should b» kept at a minimum.    Whenever circus» tane as warrant« 

the institute should seek out additional sponsors -o assume sponsorship 

of newly discovered processes or Inventions. 
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loi*    It iuy be idwtUgwui to eneooraçe ths foraationof Industrial 

eo-opsratlYM or trad« associations.   Thaee associations oould then sponsor 

research projects the mult» of wrueh «a/ then be »do available to all 

aamber ooüparJas and would thus be proprietary wiUi.ii the association. 

Tro trade «asoelatlon may aloo próvido futido for basic raeaarch by assessing 

e*ch naaber company a parcellare of ti* total cost of t.* project. In this 

way each cocya-iy gets We bo »fit of basic research and ata; sponsor its own 

projects at tu« instituto to further its aim proprietär/ interests. 

lag.    So far as g over «en tal financial  support is c oncer nod, ¿t may bo 

a good ido* for toe govertuaent to appropriate an annual budget as wel 1 as 

a long-ter« provision covsri¿c * period of four cr five years.   Ti* institute 

shuild be rehired to subait a detailed budget at trie beginning of «aah 

appropriation year with productions for the succeeding Uree or four ye*rs. 

Obviously, us the institute begins to project Dejad one or two ye*r» the 

budgets will» of necessity be soaewhet general in natura. 

ICQ.    In suasdiy, ths institute should make every effort to be oca» 

self-supportine at ti* earliest practicable tins by eandog suffieiertt 

retenue nainly froa industry-sponsored roeearch.   It say be necessary for 

the governaant to rana in in the background for SOM tic» by encouraging 

industry to support roseara* work.   Unewway in w.leh the governasi* could 

do this would be to ¡aak« it possible for industrial enterprises to obtain 

loans, guaranteed by the govorrujsi*, to be used for sponsored rascaran work. 

Utosr so ureas of iuctawj can, of oourse, include endowaants, Dilaterai financial 

•id, arci international financial aid. 



ix. wmtäm mim 

104*   Supporting services to «A Industrial Keeearefa Instituts oan 

take two forma — internal vii external.    External supporting services 

will mainly be f ¡miañad by the government, -t ls«st in the waçinriing. 

In this chapter we are mainly concerned with in tornai supporting servisse. 

ö^telde uf triilnina, th» two major internal Supporting servis M ars those 

of information anil tasting facilities. 

10$.    Kuah of t.e world's t^ohnological information is readily avallatila 

to anyone who dssiraa it.   This inforca ti on is, in fact, so aouenaive that 

it has lad to ti a development of a WHO is new industry — tits industry of 

literature research, acquisition, compilation, codification, di esaminati un, 

ate.    ror example, t.« united ata tea alo.*, ther« ax« ovar l,Ou0 information 

source» p«rWini ng to tha physical and biologi al «cianeas and engineering. 

106.    * i* induetriel reaaaron institut« naad> an inforamtion facility 

to support tha technological endeavours of ils staff, to furnish iriduttry 

with tha latest "etate-of-the-arta'' information, and to provida an infor- 

mation retrieval capability.    Many developing countries do not have suoh 

faeilitias.   naoog. dsinc the l**i fwr then* thoee developing count ri as 

which have inuis trial research institutea have aaen to it that their 

institutes develop and maintain doouoen a ti on and library da visiona, 

una such institute is toe regnal Institute ¿nown as tne Central Maerlcan 

^search Institute for industry (ICAITI) a United NA^ns supported institu- 

tion located in Guatemala City, Guatemala.    IGEITI was fuutuad in IV¿6 

for the purpoea of iaproving and expanding Central America'a inks try by 

acxlerniain0 ealating faeillties and helplmg to develop mai industry. 
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107«   A flexible organisation eisilar to iCAlTI's Docuaentatlon and 

Library Division could bo adopted as tho baais for an infurttetian divi «Loa 

by any indu «trial rosearen institut«.   '.\.e functionul units within the 

Division ¡¿*y ,«vil witj. the following i 

(a)   y^TiBli'ii fiíéT0 " handles t:.s coapilauion and codification of 
books, periodicals, industrial cataloguée, organisational 
doouaents, aloi% with such aiiscellaneoua literature as reports, 
privas.« owWttun..'*itioiis,  jooklets, patents, reprints, aupe» 
otudies, etc. 

lo)    AcquUiUwa and ¿¿tarature «sarchi - ained at acquiring dasind 
iaforjsaiion and áocuuunts.    Acquisition my be handled by a 
concittee responsible for sereenixi«, requests and providing 
overall advisory authority.   Literature search is a complex 
procedure involving an extensive siftir^, of tie wo ria1 a smssive 
output of technical data. 

ic;   Miscellaneous functions - tt;««e are the  ¿/uportduit funoUons 
of dÌBs«iiin«ti.j« knowledge, infondati on, and data in the 
for» of booK-, periodical s, catalogues,  articles, data alieets 
»id miscellaneous lesser r-aturlsls. 

(d)    ¿tandeas - collecte aid .-aintaina standards of various Countries 
of the world. 

(•)    Lxteusjon services - a Lrou . to aid outside industrial, ¿ovem- 
cent atri acadenic ueers of i «search information or in com action 
with arçr techniooi. or eeonoolc problem. 

eUvJeatieJu t-éYèfleffl 

108.   ..t^le the ¿nfor»i*tion division -• nomali/ known as a support 

division or „roup within the institute, it can ndv^rtieueae act as a najor 

twehniou. division b/ the acquiring of projects which de&i with the sear*, 

collection, storage end retrieval of information.    For example, a particular 

industry »ay wiah to sponsor a literature search to ¿eternine a itate-of-the- 

arte infor&ation covering a particular technique that it is interested In. 

In this eass the information division acts as a prise technical division 

in the ha:idlia¿ of t/.is project.   The institute aay also aid the ¿over,cent 

in refining, updating and expanding its infornati on gatherinj process ss. 
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1Ö9.   Thar« are several arsa« where extra ooneki«ration nut be given 

with respect to ta« opsratlous of such a divi aloni 

Staff - «¿.ploy««» In this Division should be teol.nieally-oriented 

and hat« experience in library-science,   íhey should be ahi« to 

diseriainate between uaaful lit ara tur« and that which la of llttla 

or no consequence. 

îtiifliSna Wl^tt^li - *• **>» •* practicable, the institute ahould 

publish Its non-confidential rassure J. findings In m.ual riporta and 

specialised induetriéü. punphlsts.    I reject stadia«, various research papers, 

and feasibility reports a.ould also be p.blis.ied. 

X.e division co» also provide technical writing,  editorial« and 

reproduction i-alp to a researcher wo désiras to publish ils res-Its. 

r libile relations) - t;.ia function ai ou Id be handled by a competent staff 

»ember W.O la ad lnistratively cloes to the Institute director«   He 

should urn intinatuly l'amili-<r with the technological ca. ubiiitiaa of 

the institute and with Current research dsvolopeenta outside the instituts* 

The public relations activity would Roride the essential service of 

achieving wide cUssasun^tíím of ti.e results of the institute's stadias 

to facilitata ti»wir use by industry. 

In tins, an the facilities of tuo institute expand, a publie relations 

section Bay be aat up to sorra a« lisi son between the ins tit «te and 

industry, the citizenry, other research eetablistm<*>ts and the nation's 

collages and universities. 

ttrtsflh strtwiwai • 

HO.   Tasting laoorstorl«s ara sijsply for the predicai application 

of tech ©logical and engineering "know-how" et the pre-production stags. 

These "labs" are necessary in ever¿  branch of inclus try. 

111.   Th« tasting liberatory whi¿e anneJttaTed here as a _ivia ion, 



Like tn« inferiimtion division« the testing laboratory will serve the 

oth«r division» of the institut« M well at external orfnisatlone. 

soutins teste aril baox checks constitute «a important part of it« work. 

If th« country docs not already have standard testing laboratori«, th« 

institut«1 • bastine laboratory should ba nade readily a c cesible to th« 

country'a indu atrial and go vinssent. It oust ba pointed out, however, that 

th« testing laboratory function ai.ou Id ict  ba psneitted to ¿at out of 

balança with tha rsacsrch function of th» ina t li uta.    If this bagina to 

happen it would ba wis« to spin-off ti a tusting laboratory and run it aa 

as a subsidiary entity or an entirely indapandaiit an tit y fron tha resoarcn 

institut« itaalf.   Tha reason in favour of auch a stop ia that an overpowerlnf 

tastine function tanda to s tifia rosearen er ¿tivity. 

U2•    Th« Division Mould analysa oinlng, petróleo«, soil and soil 

ooftpaetlon sa%»las of induatrial products) take bacteriological stadias 

of lakee* water«, and sees) auke land surveys, sanie» and pollution atudiss) 

and hold responsibility over uss of tn« country'* standards of weight a and 

as asures. 

II3.    For -industry, as an exaap]*, ins ut ut a s paci alista could ext met 

and study astaHurgieal and nininj samples.   ^LJI could ba tasted for 

tabelle etrenjth, fatigue etiongth, :iardnee», or susceptibility to corrosion 

in the local climate.   Textil« fibers sou 3d be tested, aloni with, for 

«sappia, dyes and weaving aooassorias, ur could bs eoscjared to new d«velop- 

uents in tfto field of organic chceuo«! fibers. 

U4.    Ths ln-house support phase of the Division would boto furnish 

certain laboratory servi cae for ths institute,    ¿lies« services could be 

ohssdeal and physical analyses, inat rusant atioa cknajlopsaaiit and tain tena uo«, 

pilot plant operations, and specialised ase 1 stane« and consultation for Ut« 

various t^pes of industry, product, or procaes being studiad. 

i- 



115.   Thie Division damnas a hi^h-quality staff of apealallats 

supported by a tesa, of wall trained, practiaal-aUnded 'eehniciAas.   Tha 

eq^dpnent for suoh m undertaking Mould be sxpeaalve «ad would require 

a variety of faelliU.ee, and poesitue field office« for on-sita analyses 

«nd seepllng. 

Ilo.   li should b« dcteriulasd «hothor or not there ara • paoli ally 

equipped fötalen La» rotori« 8 that tould r** cai va and analysa sanplee 

mora «conomicaLiy than cou It b* dona locally/» eapeoialiy *t the beginning 

of the pro^raatiO.    <U.eo, thai e amy be qualified foreign eonsultanta who 

could extend their spaolallaed «enrices under contract.   The ina titule would 

find it advau abacus to aeoK aid of su ah consultants or laboratories far 

several reasons i 

(a) To fumisi i fra aß approaches to 1 «or. ni cal problem. 

(b) To nonitor and provida liaison with the lateet advenes» in 

techno log>'. 

(c) To keep the initial capital outlay down until services wer« 

required to suet an extant as to support a local laboratory servios« 

117.   Tims, ths answers to winy questions can i,% fount in tita testini 

laboratory.   These answers Kay jwwlve «1/ » eircpla ehaniaal «vailyale, 

er assart to detersine, fer Ínstanos, wheUisr a piece of rook la Binerai 

la Jan, or ahouid  ue laid down as roek-bwd smtsrials} or, whether the 

desert will yield oil and ¿as, or Just caetue. 

lit.   Tia paraonnal and faeUUtiea will neoe esarlly be either apreaá 

quits thin au UM oagiminb, or vili be sat up to par tisi put« on ths first 

oejor studies to be undertaken.   For exanplo, if Binine ia the aavjor effort 

of ths nation, ti.« Division will first concentrata on aining ansi lis 

associated industries, ami then „.Thape ostar to a proposed finis hod 

product iaeu.dlnt support faaillties or utllltlee« 

± 
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11*.   In t¿M, appropriata paraoonal, aqul+sasnt, and faciliti M io 

support all p..«««a of iodsaitrial activity should ba ^vidad for in thla 

Diviaioa.     An Initial ooat sa/ prora t»«a projact axpanaiva, but tna 

Diviaion should plan to aosoawdate intuirlas f roa avary aaetor of iba 

aoonoaj, induatrial and otharwisa. 

x. naavffit rvuci 

/«pi*   l^f.   In it» ••«'1/ «ta^as in a davelopinf country, mah of tha 

instituto»• raaaare    activity say be fiovcrnnant gai»rat«d.    îaia la to 

ba axpoctad ainca in «any dava-opinú oountriaa to govarnaant la t. a pria« 

mover of indastrialixatlun.   whara, howavar, than, la a privata induatrlal 

aaator to ba servad, tha institute's raaa&ra.. policy *ould aim alao at 

anacara^infi rsaaareii aponaoralp f»B that aaator «a aoon and aa faat as 

poaalbla.   Tha imtituts a.»ould at t ,a aaaa tia» yuraua a vi#>rowa pietra*» 

of solf-iiutiatad projaeta. 

/eV      >*&•   I* *• iayortant to obtain £>varnttant projaats whara aartaln 

anawara oould hava important ooanurclal ovartooaa.   Th M vouJd ganar*Uy 

ba prujaats w.ich ooe$»rci*l entarasca oould not afford to allora on 

thalr own account,    üov&rwairit *>rk, in aoma casas, can unoovar and 

aiiaatajiaoaaly davalo, naw am badly acodad tcchnolocißa for long-ranga 

priv«.~a laator planning « 

ntriiflM Mil H«»ifl^ft va   ProdiiaMfan 

Al rZ Vf.   It «uit b« ra-oaphaaisad that it ia  .ifhljr important in tha 

dovcio,jB»Bt of naw producta Ad procaasaa fer hoary attention to ba 

davo tad to davalopnant and prototype production.   Tha aituation ecsiM 

conceivably aria a in »tUah a division of tha Institut« aould drsalop a 

product for which in—inni ni induatry wauld not or aould no* «aaaa» production. 
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IS tha mid for t* a it« In ti« ««vnw«y i» tu «t*.-*l*l «noofb» th« nmr* 

diviaion of th» lnaU.tu*a ito«lf «ould e«t up production of it« Ita» until 

an out »id« antarpria« «»Id taka it orar. 

123.   It ia eon««ii*bl« ti*t in a.ch * OIM th« In*UU.t« «low Mgr 

bara ih« Uehnolo&y and »<}¿lp»*rit naoaaoary to prod^c« tha product| al» 

if tí» product ia a   Aftly ccaipiax ona it amy b« <**it« diffieult to »girata 

tha an^inaarUfc, &m production phaaaa.    Cam ar.ould b« takan, hO¥av«r, 

aapadlally at tha aarly yf ol th« InBtituta»» lif«, that auch «rk 

ia not paraittad to overburü«» U» inatituta and and*ag«r uà priamry 

alaaion of raaa¿rc¿. and d«v«lop«aßt • 

treuil ¡»«Hair Mñ Coiltrol 

L24.   »< h«*ry com arci«! or i ant Xión on tha aatiTitiaa of th« inatituU 

ia »at daaixmbla.    » «all proia««ioi»l ataff rapraa«ntad by »aafeari of 

aacn diviaian and ti.« «dniniatration, oonatitirttns a policy ccanitUa, mxúá 

•laluata nav pr«>ct propoaala prior to launchinf axt«n«iv« raaaareh and 

davalopaMOt wor*.   Ti.it eonmUt«* «ould avaluat« feaclbla id«aa in two atag«ai 

(•) U«w ida»a «.ould ba aubjaetad tu praliaúnfcry atudi«» »Aieh ahotüá 
includa am*«t x9—*r*ì> and «nglnaarins and fin/jjcial «ppraiaal». 
Ti* work at.ouid oa oo-ordinatad by u Uà« «oi»i«tÌAE of tí* haada 
of ti.« vurloua diviaiuno. 

(b)   V« rtav propoaal — on«« £i%du*cad from pi*a« on« — c«n tnan 
b« CüMidarad in ti* li*ht of long-rmnga futura davalopoent 
pltuia. T *a a Q\ûû be foliowad by a «ora intontir« atudy of 
th« fimndal ana ©o«p«titÍYa aaptota of tí «new product, eavpany 
(t.* apontor, if auch ia ttim caaa) oap»biliti«a, t a eurraot 
•tat« of tha art, and ti.« a tat« of asxitat danand. 

125.   Racoa**oci«tion», baaad on th« abov» atudi««, atould than fa 

to Urn «ana¿an«it for a dooiaiön. 
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l2b,   li raa^ üuent decide» te appro vt¡ IM new product, .md¿ota 

an» eaUulisr.bd and fox-..«i rtacra   oivd oevelo, aunt tedine at t.» Iratatute. 

T.* following at«¡* ure i*ece»eary: 

(a)     .estere    and Jevelo¡*ent must .«n a fairly free ..and *n ti.e 

early stugea.    i • «ricuiMra and tp «iaiiata aioulu bo «n- 

a-ura«¿ed to fuixy exercise t«**r -uxuvidual c«f>abiliti«a tuwarda 

the rtíalixati^n oí' ti.*• coati on ouj^ctiYej 

(o)     '!.• project, ó5 it -«vue alón*,,   ar.uixti flow ufiturally into the 

decidí áíKí production sitile v«:.a'«ti.6 resenres- ir. tranciateci into 

an «ounonj.ciJ _y ,jrc..;aciblt>, jnd jo«£ 1 product > 

(c)    * ooa e ¿ai t.c.tt,   cw:tj*tüat ¿iul experienced ém'wmmit ina,action 

and *,¿«u*ty oc itroi ^re of tiie  l^nest ia urt*K«| 

Cd)    Co-oj'vLn .tiua ;.**.!  -*ia_oon u« ween ali involved — „..vx^/ona, 

....;~uù.st «t..wn ^  y.e l.wtituta# sponsor» «te« — ara ee)uictlal 

tw.gt.u-t. t..u i-ja«;.ren »ci developnett and production pheaea. 

12 .   In adcUttou to laoiiitieai or teoj.nolo^icu.1 roeearch. UM 

mat .1 tute ji.^a-a devote s one attention to «co nomi e ur socio-eoonDmie 

roccia, ine lading diteci studiti s ni trade analyaae.    Vheae are ea^ecially 

uaefux in c^idiiit, iun^-r^n^e research devolopctente into area» fiv* «hìeh 

M te ba r .rketed socie 5-*0 yen. s kway nix! be developed,    ¿hi« 

_ J.- carried on concurrently wxtn ne*-procuct dev*ic|Ä*nt. 
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