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INTERNATIONAL CO-0!'f-:RAT"W  TN INDUSTRIAL PF.SEARCH 

A HISTORY or Till. uUüibL*:,   ÌM-UJiliIAL i-:i-.i>fcAi;rji(  INSTITUTE 

t CARIR I)     1370-1^74 

Geographically located in the Eastern Caribbean between North America 

and Latin America, the Caribbean Industrial Research Institute (CARIR)) 

t-reseuts. ¿u u.atesting txampic i,» i,¡c vaiut oi international co-operation in 

the development ol industrial research capability m  a developing country. 

•ased on recognition by the host country of the need for an »I, and on the 

willingness of the country'.« ¡¿ovemment to provide the necessary funding and 

physical facilities, the Institute was established in 1970 with assistance by 

UNDP/UNIDO in the areas of expert adviser», equipment and training 

fellowships. 

The acceptance by the industrial community cf the Institute and the 

successful execution by UNIDO of the UNDP programme of international 

technical assistance, have produced a formula for success in the first five 

years of CARIRI's existence. Since the signing of the Plan of Operation is 

•id 1970 to the completion of the firs* phase of the Institute's development 

at the end of 1974, CARIRJ has expanded five-fold and has benefited not only 

from the equipment and experts provided through international aid, but also 

fro« the intellectual interaction produced by both the diversity of sources 

fro« which the assistance came, and the quality of that assistance. Through 

its involvement with UNDP/UNÎD0 and other international organisations e.g. 

WAIT» and the OAS, the Institute has had its operations open to critical 

examination by the international technological community. Itself concernai 

with the transfer of technology, CARJR1 has progressed by a process of 

selection, som» time s groping, of mechanisms for its own techniques of 

management of industriai research. The CARIRI experience makes a strong case 

for the continuation and increased emphasis on international co-operation in 

industrial research. 



'IX!;  ' -..'UN''i > 

CARRI   is  K^tM  in   .ho c-t>n!r.   of Trinidad and T.-bego which con*istr  of 

the two must southerly islands ot the «• •> ;t Indian archipelago stretching fro« 

Cuba in th.- HM-,  to Es. .^„d in th* ..r»rh. .w. V Mlometrr* off the coast of 

Vaneruela  in SO.IL ,V«cirr..        Ooth   ..sl.^'s „re termer J)  pbr-  of the British 

,r:";"v  "'"    ''     ' ; >•'•**•    -    ;•'*-*•  •       li.v ...-: j j v.-. of the tv.o 

islands ,.s -ppro.il/sitco   &.100 squtte ki lometas ana <ic pojm'ation just ovar 

1 million. Fhc   people  particularly  thee uf Trinidad are ethnically cosmopo- 

litan, made- up basically of groups of African and t:.st  it.dian descent «ith ro 

roughly 5 per cent   Caucasian. Chine,,.   :.eb.nrSr/Syrian und ether groups.       Til« 

country enjoy, a high  tuera, y mrc - over 90 per cent.        A per capita incoa* 

of US$970 with a growth r»u- of > 6 per cent, and a iron, national product in 

1972 at market „rice    of US$l,020M. Th. .ronomy  ,., „ased mainly on oil fad 

sugar - e i  beinK ,U:cc,tr-  IP TrMidori in 1907.        The country is a «««ber of 

the UN, OA.S and the Lavino,,,, (:cn-|rn, Market  (CARICCM) of approximately 4 
Billion peoplrv 

The presence of multi-national corporations, ?aitiu.larly in oil, have 

helped to le    tn« basis of th» ucn„ logical orientati i of the country.      Tka 

aconomy is »till bmsicaiiy agnoutuial «id there is considerable dépendance on 

..cond.ry industries 0f M* agrio, tarai    produca, <u,.r. coco., citru. 

and coconut,,- cocoa i, „ot. proceed to any significant ««tant but »ugar-cmna 

is converted into raw sugar for ,x;,ort and there » an important ru» indu.try 

basad on the utilisation of .»lasse*.       Th. citrus industry produce, canned 

citru. juicas for home and export «ikets while the coconut industry próvida, 

adibla oils and fats, und laundry soap of high quality ,oa» of which ara 
exported to adjacent countries. 

The territory, mineral w.alth lies chiefly in its patrolau« deposita and 

it. natural  lake asphalt. Its p.trolaum oil refineries take care of it. „ 

cruda production - which is Signifient in international terms - a, *.U ma 

part of the production ot other countries,  including the Middle East.     TU« 

famous »pitch lake- lfc . wall known source of natural asphalt.     The raaourcm 

picture has racently been if pro .-od by considerable finds of natural gas 



F« c.« of .„. l.bour ,„«., bu, „ hap< hjs^  in reu. > 

»1 .     i Ht  JNS'UHJTE 

M. u. f„.       ! PU1>i,""d-        *» P""' "»«es in part "No fin.nci.1 provi.ion 
«M Hd< for Mich in Institution in the »nur«. >,..,   ,„v "»»"on 

""'" P"t:    ^ rcle °f "*»«"'l »«».«. entres » a.,.^,, c(Juntri., 

TrUi«Ud and Totap, „»i the Caribo««, region. 

(.)      «^t.tion of t.oKno,o,y in ,h. ,« 0< food „ 
ui« of local ra«. nateriaJs; 

Nasibility studies; 

Laboratory to.tin. for and the d.valopwnt of ,t«HUr., and 
•pacifications; 

Dissolution of technical  information 

^tr ^ m ; t0 v,"i,,,# tiw *•" - •*idi «•» «*».« k- •. 

a. « ïT rr*1 ""•*"*'in,,i,u"(cw,,,) - -»»«• •• •-. wita iMioo as tkt Ixtcuting %«ncy. 

(k) 
(c) 



•r:.- :   , 

N.'lVf-   1 ¡,i-   ?'|  -t 

ill Oslo. 

Mr    W. .iM .,.,-; 

T'a«'.' I'kl   si. v.* i , .'    t 

'    '' '•'   '    ':'' '• It   w;js   lope«)   tf 

''    •** >• '^0  fjr-:'   ! 7..;(••(.• t 

!.H''.dT"<]   I        'must ( <';,;.|,-j? J        j 

'    «•''     '       •     ••••   ,    ::..S¡>-,I   lV      !-     ,.,.,- 

' ":    f'      ''•>•'   >:*'•<. M,.t ••   w;i ,   Mr 

'     i!'   •' '  V--"'-   -   .>•   Iht   ¡.ri:i-Itt   f,.v   ir.!.litri.,,   [)c.,.,al(!)   ,.-    , 

"   ''  '••   h:v mi    •-'   !:,r"'" **•"   ••'••«.!  »  »mïf vrnr. •     "Altor 

•"•"  ••' '. ; «.it--, e»?   i"   w:,!h  «.-..ri'iu.-   people  from 

i'i- 

r 

<< ..»• . t\ 

to meet tlw  nerds  ,md  t:- -  n   w.. ,(i r 

»n August   '.n    und t^<   MM¡„.   I   ,       . 
«.,». k „ u ~ 'P-'"»"»'   «"  'i Ortobor  ¡S7I). 

; :; r °* *pr" • "••>• ^-^ - ~- •« <-> .»« 

a,n« ' "k '"—      «Pi*•ii« ; ,1.^ .„ „,„„ Uk,„ fro„ tbe <* ..,,„ ,lpw4 bitt.pcr lhe Covi.n_( ct iuni<)^ OTd 
f- .h. m„,e „f tMaM,shlr,8 ,.AkI8I        rMin. TO esub •«• 

«w>ige«ent.        Tics Bcorf» comprises; 

••• *»^rs „,,un.fd ty r,ovenment   -   «ne ui" who, is  rh. Ch.i«.„ 

3 »ei»f«rs from the private sector 

4 Mab*,s fron» th, tMxver^ty of the West   I,Hit, rW1} 

j *.*l..r fro« the National indonna,   nevlo^t Corporation 
J member trom the !JN|ip 

Th« Bir,c,or of th, ,,s,ituts 1. a «•(,, with», min, rlf|)„ 

i. iw .h, „„it«, .„ tvwMtt at t„f 



m J973 ..ARiri  und ti,» Idearti- Projet'vt     " 
canada, b.-** th.  ,„   •   ••     ,       ri°*U'V*1' ^nc':   <'•*) of New Brunswxck. 

•fforu on specked projects.' k ^h,l0j^....  thl„ugh J0int 

Institut. ,1. . 0U"aed ,n 1962 *nd i» •" Institut. fcUuUt  u, purpose and  function to CAR]KI 

program at CARïRi   ls   ...r^orf •.»   ,„ u "*'*" 
Canadian m. • P y UKî0° an'' in Part hy the 

•«eriais and the development of a r«im..^^-i >•=in ir a commercial potterv B„- ,.!._ *. * 

«ntr.ct .ith .ne »l u* ,.,,„    ,,„,  r    , *"' ' '"«"P"'*'« d«.lopM« 
P»p...l, .« b.i„.       > r<~J-.«üf.cturin, c«p»lM ^ 

P.».. «. b.,M «>M uv f„ .5s,,twce ,0 thc NiUonai Fuha y ^^ 

Al«, i„ „„.   th„ lnsuu,„ „^ u 

p^irw« nas been expunded for the  i«m/7*. w<~. , 
-ii r lvl tne i^/4/76 bienniua to USÍ10 non •#»< 

ni.    INPUTS 
A. 

—*H* -sut ^ "- •',u tmttwt - —» - * 



e •:<! v..,.. , 

Si» it::!. .(    !••)   (.• 

e\{.'t;r    ivc   :,;.  .lu' 

4 •' J .1*     Wi   uf> ,     ;•;. 

•ine   •••+"••'•._o• 

•"•fi -ina' i 1 '; 

11 -ir. •t\.¿!    f:-,;f V.i h : 

'•"      1 '        ''     k  i 1 I' ',  "  í   I   i    • l        I I  • r -i -   .     1      . 

''•'    '-'•'' ' b*..) > <•• ic :I--!M ..-.'.   ,>i  to ma!-»» thfii 

!' "' ''     •••"  !•'••    ;-    !>'••:  {• -ì    'n   h..-,-.. .(,,,   arfj 

•-   »«0.-J-   ;o  i ,.j.,,); U),iciii   hIth   t,.e   ;.,cvajllf)g 

•'   t.    Veoj> wirj  ,;„'   K(.jt   M)T  ,,   1he   ia^Tatclies 

pr-v.j.;.'í ^!¡ií¡;,.M|(i;  1,000 ^¡irc metres 

r ••••••,-... '       .    ......    ....    ,   .    ;;,, '...-.. i ;¡t  „., 

ii-».v.:t .on:,  hare   uiur^,,í     he  a«..íil.jt.i :   -.pacr Jn 

the «i„ budding to «Pp„«un,i,l,  l.füO sT-ur, »,tr,s Jn add,t¡0„    at the 

banning of 1974.  bOD aJd»t,on^  ,q ,„. met... „or, «n.ed  ,n  another build- 

tng a,   te^pur«;   ^mwl,U„n ur.t, i   a propped new building  olon^d« the 
«»ting bi,il«i„?  H, ».yï.t T,,,  ..,„ huilJjnjl  JS prop0)Ct.  tc pn|.fjdt by 

W.  r  il(î per cent «nan,-*,:, over  the  1974  *cc«wodat !Wi Wlth «,, additional 
2? per ceni   inciea.so by  1981). 

-n.e  i0¡.owing tabJe M.ows  th0 actua]   a£   „F1|lll5t tht pitdgfcf|  ,;f)nnnitrMint 

ot  the  lindad a»<!  rot.,,, Government   te, th,  Ir.stilüt« over  it,  £irst five 

/car, o;  cxi£t,ncc. U will  be ooted *h.,t  thtì totai Trmid(jd und Tobago 

.ovem-m   .cntnbut.on is «reti,«,, twice its pl.dgcj c««u,ne„t under the 
Plan of Op,x   ti«, SigMr   -ilh ,JNW. ^   lf.vpJ  (>,  rr.mbutifm ha5 

undoubted!,  been „,, of ,,,« man>r factor  in whatever ,.ccSS CAR1HI now 
enjoys- 

Table I.    Government of T 6 T Contribution - US$ 

I  
1P72       1973 

Building 

Equipment 

Recurrent   expculiiure 

Balance 

Total 

Plan Op. 
il?^iJ>il!i<„23_^2[ 220._y 

*Not«.    original building „„ pr0tfi<tod by ~rinjdaü fi ^^ ^T^ 



fol lowing T«, le 2: 

Table 2.     Local Staff 

Local Staif as at 
December 31 

Pfpfcs* i Ta1 

Technical 

Support 

TOTAL 
JL 

J!>70 

4 

_.t 

21 

1971 

y, 

8 

13 

36 

1972 

l?. 

25 

56 

1975 

20 

S?. 

75 

1974 

28 

43 

99 

i.      WPP/UNIDO 

T*. following Tabla 3 au.-a.ris., tha UNDP/üKIDO input, t0 the 

nmtuta over the first five years, and Appendi, li li,ts the intern._ 
ti« «pem which UHI«, „., supplied t0 mm and ^ ^ ^ 

i»titutiM. «.d countnes that have contributed to CAJtlRI'. develop^: 

Table 3. UN IDC Contribution 1970-1974 - us$000's 

Personnel 

471.7 

Equipaient Fellowships 

157.5 37.1 

Miscellaneous 

23.3 

Total 

689.6 

ftethar three year, of ..si.tance to the Institut, by ÜNDP/UNIDO 

«JTZ f "^ "' iUrin, ""* "^ Wil1 ^ W««if.t.ly 
W   15.W0   „ „pert •-.onths, USI.5.000 for trainin, for loc.l staff, „* 

«iiM.000 in -^p,«» a«l ii.MU«aous aupplie,.       The Trinidad me 

T*Mo ^ contributi«* ovr th.t a«. p,rlod i$ „„^ t0 >, 

ÍTJT MtÌ"t* tQ CMt "^—^ « -»Hon at pr.• ^ 



prohltn dit'. ,.f  -,     ...,.,, 
ai'^JtUC,,t     „f    (i,f 

• ... ,        :;,. ' "" e      SJ •''  's u major 

nt   V;,iin^,^   '•'   ,"fti' «-'-  aíc that  the 
••'«•"     • P«rt ,,'., CüMpJex of 

bui.ii 4.1¡s     ,      , un'' •   '•   Jcr,   ...  ,,,r..    ,.. 
4'^.   '•>   Ï- iKi-. * >   .'u.v.)tí.j    „: '   rt  ' '   •'  ruwplex  of 

With  the ne,,),. ,   „ '     '   •''">   ''""«'.¡a;   n,.)-'if..-,, , 

•   !'    '•'. .-.-..:    4. *   ,:* ü,,fc *° "hich 
area in «h,ci-   ,•,(•<.. ,,fif,   !    •     ,'• l i •        .v. 

•« instante ôtgJn c, . 
A »MU amount rf  i|ei, r        "*'   S t0:   u- •^rvi.-.e, froa th 

"-«r ,„, ftmUld   BurMu       *'-•«> ., „„ »e4t Illdlos md ^ 
Over the f>\~- 

171*' •««-ces „ tho mik v;:o 
oit th" » «•«« w .uf,lci.„, 

-««*». -, _ .^M^e/r::;;;',;;:- •"-• - 
fee stmetuif wv   i ptr CPnt ¿n J9"2 and „ tU11 wtij dp,"s. -i ,*> "•* ana in eurlv tQ7c 

'"    «' <^< eli«  ,.       " t l0S' '° "•' tlM" -    ta: 



*«   -1«   i*  M^c-d by SO ;...r  ,e«,   oí   th-,.   ,-,,,,,  ,JMlcnt. 0n thp 

con  -.ct  tl*  cit,r,r   ,c-    a cost  for the war!,  bo in, ,0Re and the fpp 

-hich he i.   be,ng asked to pay. rhi* .,rrne, as      g..•r.l rule 
though m some cases ox   it) aboje tw     .•, ,r. o, du.e tu... LK.ro jji.iu.ious t  duct ion* are made. 

So far the ranted  income of the Inst>.tute har  been put „to a 

reserve fund since 197,, approxinutely S ,,r cent of thf lncoM 

earned during the year h  s been passed to th.  staff as a Staff Kelfar. 
und and in i97< tht ^ approved ^ ^^ Qf ^ ^ ^^ 

or .dditiuna. ,Weri,. lne growth oí  lhc lr¡sUtute ^  . 

shown in Table 4, 

Table 4.    Net Project and Testing Incoae US$000*• 

Incoeie 

Percentage of operating 
expenditure (*) l  5 

1970 

0.8S 

J 971 1 

17.2 

972 

35 5 

7.2 11.2 

1973 1974 

«1.9 in.: 

16.8  13. l 

Total 

247.15 

*>te: «There was an approximate 40% increa.se in salaries duri«! 

this year as a result of a new wage contract. 

Table 5 show» th. dollar vol« of contract work for th. period in 
which incone «as earned. 

Table 5. Dollar Voluae of External Contract» - US$000'« 

Private sector 

Government 

International 
Agencies 

I Total 

Percentage 
of total 

11 

"n,S    lESSLfl fír" 5"îtmt t0 •»^blis.b and operate first 
'¿¡ZÌ        Wtini UboMt«* •* the CovernaeTof Trinidad 



• 1 u - 

li Mi Vi 

HS$:,50;î ti-.vifi;j the 

a  «.yntîfl'î   .¿i   lu >;:. t : .;¡ wi min or* 

'   ' •    ^   •     :•*••.«;:'   i •' •!•.••« ali   <>•' ' M'  Ki's cpt.Miling 

•-•>.'<. .'i¡:'t . i;ji   • '• .ni  t:it '... wri'ivnt  of '"riniJnd   ind 

i'"l r • Í .'* u r    navi'  b <.»•:» mude  to the   institute 

by private induct ;/,  ,i;, Ur i»:.ttv..i' two centi i bu: ¡un:, amounting ti   «bout 

.•'.»•.o ni   a ;ii-i.,' of  ^¡lij-mcnt.        harìv   i-¡ 1975 

;vjt.   í -i tor    iunt lor the desigli of a 

'•-   •• Î     r,t      b;      •!, re   '   ?hjt   • «"  tV? 

design provi?   to U   , omme i\ i,, I I y   fea1 it.le,  the  proiit::  accruing 1 ro* the 

»ales of this  itfc, of 'fjutpintii4- would b? used by them to fund  further 

research .it 0AK1HÍ. 

Other than f ¿rum. ¡al, nprnt'icart input's to tne Institute have been 

•ade by the Member, of the i-..vrd - particularly from the private sector, 

and fiom the linivtr.ny. Iht.  nicm"»crs ot the  first Board of Ma< agement 

were not rfimburscJ even tor tl.cr t.-'>cn.'i."- aiid the private ..ector 

members, particularly those in private consultimi, certainly have been out 

of pocket through activit ic. on  the CARJ'kl Poard.        Members of the 

University faculty,   huw,^ ovjvomc an earlier reluctance to work with the 

Institute, now have  a  \try close working relat ionrhip with CARIRI on the 

basis of i«ü.i wiJu.il  arraivewenrj..   iai uculnrly  m tlv faculties of 

Engineering, Nutmj]  ~,CJC;:<.O:-,,  ,>n :' Agriculture. The assistance of the 

University staf!   to i lie icUuvel" youn>; staff  of the Institute is an 

intangible inr-ut which is nonetheless significant uei-pite the inability to 
quantify it. 

IV.     DISCUSSION 

In reviewing the experience of the first five years of CARIRl's 

history, the conclusion can be drawn that the exercise ha» been • success- 

ful one.       There now exists an Institute of vicbJe sire with SOM 

noteworthy projects completed and a local stiff which is more or less 

oriented in the concept oí what rcie an Industria'  Research Institute cm 

play in the economic, development  process.        In . dUtion the deaend for 

the Institute's sei vires is a clear indication that iti place in the 

community is recognised b/ its e limitele, namely Government and the private 
rector. 



-11- 

This ¡«per will not ,1-a]  cxplic tly with  the work of the  Institute but 

•n uunr.aticn oi   t!u.s   !S given xn Appo»«,,«   i [J The  l)15tlt,,te 

Cannot be ..*id to be  fully «i.vtlop. J but the indicati m are clear that, 

barring some unforeseen untoward occurrence the institute will continu« 

to .ove towards m stated objects,        what are the reasons for this 
success «nd what can be  learnt from thii experience? 

Undoubtedly the singla greatest factor m influencing CAJURI's 
achievement«, ha-- V,,. tb, ,-rthusia-.. of the Government of Trinidad and 

Tobago for the institute. This ca.   be seen rrom the very beginning 

when the original Plan of Operation had to be rewritten, and the 

Government willingly increased its contribution to sake up the difference 

between what was proposed and what it was felt was needed; this attitude 
of enthusiasm on Government's part has continued 

The other significant factor has been the receptivity of the 
industrial community to the institute. This, if -ine goes by the 

txperience of similar institutions, is not the usual experience.     While 

the largest dollar volume of project work cosies fro» Government agencies, 
this is from a relatively small number of projects and by far the 

greatest number of projects come from the private sector.       The 

percentage    figures m Table 5 indicate that 82 per cent of the overall 

contract-dollar volume came from Government.       This i% influenced st_ 

what by th« 1974 figure when 96 pt   cent of total co, tracts came from 

Government.       The reasons for the particularly high figure in 1974 is 

that the Trinidad Government as a result of the worldwide energy crista 
wemtmly found itselt the recipient of increased revenues from 

petroleum and in turn emphasised technology in its development programme. 

CAA1RI as a national institution responded to the Governmei.t's needs for 

inputs in this area.       Before this the project mix tended to be around 

70 per cent Governs - 30 per cent private sector, which is more or 

loss the classical sr t of distribution for institutes of this kind even 
in more developed co   tries. 

It is certainly apparent that CAURI's autonomy was responsible for 
the receptivity of the private sector.       It was also a significant 

foctor in acquiring competent local staff «ho were at moat times loathe 
to become involved in a Government-type bureaucracy. 



Hu .  aui.ono' v i.  -   ¡t.. .i    ;i,', ,,,».,,,.,..  „„, ,,, ,   j,:,     ,. 

ilitti'fiiolili. 3     m;f. !   ! .   DI- • •>,.<• ,     , •   '   ••'•"    "' ••"'•• -li      »   i'^üui   tíion   own   i. es i. than 
»ucre5si-.it   .^,i„,.,.   r-y  ..^   ,,..   „ .   ,,..; v.   .t>  ^  ch.,, ;, ab u.   t„ an 

outsiJo or^,...,..:..,,,     :,,.s ,..,, llMp,,.ief| ,„ t|i., .^ .„ (AR|RJ ^ 

Obligate  to „„re the,,   uw,  sc^ty of   , ,r„:;.t:  tllTOllsh  tho|, afcMjty 

to maintain a     :<.(.• MU'  rroariui  ,n TI,,-    .. »K*i.i..ai   on Thi-   ...hvions  wisecur« pusjlion fus 
howerei ,   t:»-rtfc;n  ;..-'• i;it,...(. , • 

->•"- '..;¡t J ! 

belief ir  f!,rir *vi,t>  io su.^V   by d, ,t. of ,,ltîJT  own ,ít(utSf  ^ 

Í2> as an organisation me institute js activated to awintair, uaxmai 
porforni;-.r,í-o;   ami 

fï)  rhc umuutc ran   =nrera,t  wd negriiau both with Governaert and 
ii.-.ítJit rv ,¡¡. a,-,   irptutia!  third f-uty. 

The aim í.„  thí   ,-.ltl,rt   :,  ;o hfJtft pri.^  ^^^ ^ ^ ^ ^^ 

ir. xnflu.non, tr,. ^r..,^ of íl}<¡  !nstitut..s ^   through  the f(|n- 

Urge pvrpra^,, ,f v.Si,nh an, üíív„l0jJllem   M  ^  U1,;tltute ¡% ^ ^ 

argued that  ,t ^   ,ooJ ^„^    ,cn,0 K,eri  Urge suas of ^ are invm-d 

in porting tnh,o«otv    r. »,tV,; v,w flHI,:  |s?rt  ,f thc ^  ^^ ^ 

aside toward, the tu,ol ,,„: t of indis,,«.. Who*. »o that when the 

»ported te Wo*,   be. o», •   u.-tdate    and need, to be • niated or replacai 

there „ ^,„, ,,th u„ „r h.:;t,   s lnUr8S.   ,, heart who can talk on th. 
saac leve, to the rug!,-j lC,SMt,. ^^ of t||e ,echnology_exporting 

countries about t** ,iailfci    hat w ^ as t|, ^   ^^ ^ ^^ 

of the -qupment  J(„j  uchnwiogy being touted. 

in what ways can internar'nnal assistane,   contribute to the devalopwnt 
of ar industriai   r-card, ca^Hltty? 

<•>    IlliJ^^ Cr>.ir.ly fror  the CARTRI  oxperience th« naed for 

•dfouo.e prrparation of a suitable Plan dp   war, demonstrated 

a^ -u* the n,ed for assistance in planning physical  faci litio«, 

e-specally the btuld^s.        Since th, mfra-structuial fagliti.» 

are u.ualiy provided for locally the prov.sion of expert 

• «iMam-e in pl-min, these facllitica can prevent »any extre)B.ly 

costly efriirs ,t i, recoimnended that mm dcvelops its 

capability in providing this kind or expert assistance. 
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Direct n tK   •    -     . *'•'•   iirst   tWoUN 

77,«. CAH1RÎ „„      .   •-51 —•" "J    <•-'"•-!  io ii... bvcntu.1  »ucees». 

,~ •;: ; rr :: ;::;r, ^ -* -*- - 
M*« »ctWBtn advisers who CMM 

U^«   *..-: Hit » ; <••-.   nr,t    tun   f, ^^ nr-t   too  ta,   ilà ,<u^*m.e of  t¡,t  :t,r ,,,„„• 

ergent  '-»Hures and value systwM oresant. 

of «irf.iv r.-achm« an understsndin. 

dovelopinf countries. 

(«)    In trgini^    C(mtrâry ,,, wh „„„_,,.. ... .... 

"•»Iti  h.S M rtI-,t.v,lv   f ,     ^ '   ,h* A,rlcM «»•"•«., 
,_,ifl-   , ^»-"'«.ly f«. p,*ì* «uh ,h, r«ruit»nt .f 
•-lin«! S,..f 1BJ tlœ pi.cvliio„ 0( 

*~* »...*. .„„ ,,..,„ does not ^lify for us ;;• ~ — 

infmtad t. d..i .nu it h.•. *«» «« li >. «, 

?""" *-* •* *• «»««it«.«,.. i».t^^r^ JL1' 

th. __    . «thuilMMc ,„».tnlKÌIlt rt   te 

«•»«   CTUC1.,   t„ *.  ^„.^  „ »TÜJ1. 
»iti., «"thiui.,» ttat «,tiv.t^ t*. 
MiU.1 luppon no lont«. Mil„ 
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lso   ii- f^'!!i     >;.»•! -i   .• i, ir-   •'••ivn ti nt     iil<- the cont-nu- 

inj¡   »t;,i'>''i   n"i    i r;iji ed '"• ma ins(a,   of the   in;»*, i ". ute's  funding 

!ws>     (».•  i, ¡ir. Cfu'f >-;iT" •! t, 'l-|i, dii't   trail j tir oí   funds  from 

t;  vcriM'. i.   . r   -...ime   f :r1in¿ lUp;::'!, Tt   o:   ••oventSKnt.  Joes not 

uaKe  foi  ihc  ocv   JH-í.'II- •»? relût :>:n:. b-.-twewn  ur: autonomous 

M-.-. i"i' ••  i".;  ' • ,  -..-.v     .-re-a ;  •••   ;.: •'. v:ti¡,.>.-nt      or :'ot  that 

»atte   di/ uf  its   .lint;       ¡h* lr.-tituT.e has to be constantly 

vT- .    •        -   :.f     I    . !    .'ii I-    •       ':'   ' . ..k ..l •-•':  ' .* .1    •-. 

as  a i:'. fiv/U''fc i ' \cf¡r  is  in n   waj   M f-'ccted by the fact of 

Government  funding of the instituto.    For these reason* a 

funding mechanism that can only affect the flow of funds to tha 

institute by ¿-i "act of coamúision" as opposed to an "act of 

oaiSMop"  i:  recomnen let1. 

In addition it maU- run**  tint the level of funding of tha institut« 

should be tied to th-:  leve! of techno legi cal activity in the country - 

possibly a fraction ot  a pet cent, of ~M, a levy on industri si loans, and 

industrial development tax or soste such stai lar «echanis«.    UNDP/UNIDO 

•i|ht consider negotiating fhis kind ot funding tnechanis« as part of tha 

prior obligation! of the lotnl  Government for their assistance. 

Ovar t .e last riv» vears intri .ational expertise fro« diverse parts of 

the world have cont.itut'd     mainly through the instnasentslity of UNDP and 

(MIDO - to the establishment of an Industrial Research Imtitute in tha 

English-speaking Caribbean.     ¡od?y there exists • continuing but by no 

Mans mature organisation that is accepted by its market as satisfying a rati 

mad and is increasingly becoming recognised nationally, regionally, and 

internationally as :i "technological point of contait" not only for the country 

Of Trinidad and Tobago, but  t.u   '.he Caribbean  region as well.    On this basis 

it cui be stateti bo'dly rhat   the existence of CAkiRI  in 197S is t strong 

•sudation for international cccptrution iti technology. 



/»PPKNtïA 

Elf TRACT JWH pyw Of 0^. RATION 

1.      PURPOSE AND PCSCRIJ-TION 

1.1    Th. purpose of th« Project  •, to „,t.t the G, vcrnnent of Trinidad 

•nd Tobago in e»tublJ,hin| the Cuntbean Industrial Research 

Institute   (Hwein.fl« reared to as CAftlRT) at the Univer.ity of 
the Neat Indi.» St.  Augustine,  Trinidad,  to enable it  to provide 

technical and  inoustnai   ,,rv,ce;   to tho. country-, material 

•eterpris.s both pubi.« and private, assist the ..Overnet ir, th. 
p^ration of indurne  st.nd.rds .„d e„g.gf in indu,trUl •.arch 

erograflMs related to the needs oí the country. 

1.1   to the course of th. f,v, y„rs of th# project> ^ ,m|t||U „U1 

undertake the following activities : 

t.    Previe« industry with technical service« «hieb will inch* 
the following  : 

i) 

li) 

Collection and di sanation of technical info me tie« 

inclydinf applicable standards seecificttieM and 
quality control p ocedures; 

Cheencal analytical „ork particularly in connection 

with quality control testini in food industries and 
other local industri«», 

iti)    Physical  (a»asurea*nt) and eaten al teating; 

i»)     iNfineerinf .service», including assistance with 

estati i siting product i en linea, prototype deaipuj 
and Maintenance and repair prob lea»; 

v)       Bcenoeiic and technical feasibility studies including 

»*r*et survey» with a view te identifying benfceftle 
•rejects. 

•.   Aevi», uovenuetnt on the preparation of industrial stenderds and 
t« carry eut associated teatin« and certifying. 
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c. "o e\ip:i¡\   .i:  ¡îilustrial    e.scaroh    i'cgraiwtt     nlated to 

i.ndut*.n.¿í  ^t .itjon-   in th^ rifui on.       ît   ¡s expected that 

ü'-ur..!!1'. <¿i:í   !,c '.m«!ortakei:   as a result of specific 

tt" basis  fiori (  vcriimci.t   and  mtrrested 

ind^stuul oiuein   .       The  'i,,i. itutr  is »xp^cted to develop 

its ciip»hi ! it u> m  this respect on  the hr.sib of the technical 

advisor-- *ork wide:uVvi   durin»: the «a/liwr /'Mrs of the project 

such prog 

lo'tt. r.n r-  01 

ú.    Pruvuie training for the < u;mter¡) ¡rt  staff  tr¡ the aboveaMmtáoned 

fields both through  fellowships und on the job trainine by the 

international  ejtt>erts. 

i 
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UNIDO Technical Consultent 
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U.S. Départaient of 
Africul ture, Western 
Regional Research Laeorntet 

Indian Institute of 
Packaging, eosjbey, INDU. 

U.S. sureau of Minos. 
Washington, D.C. 
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APPí-.NIHX   HI 

SOME NOTES ON THE WORK OF CARIR1 

I. iwnwpucTioN 

Those notes will not deal with the internal »duinistrative structure of 
CARMI.     For the purposes of understanding the way in which the work 

i» orjanj»ed it is necessary to say that the Institute is divided into 

•ix functional di iaions.      in fowling • tea« to undertake a project, 

•eeéeri are drawn fro« tli» various divisions ond eo-ordimted by a project 
chief.     IK« six divisions are : 

Technical Information Services 
Engineering 

Pood and Chenistry 

Materiale Technology 
Econoaics 

Electronics and Instrumentation 

II. 

tjon Service has seen developed la fear 

1.   A «eMtim-and-answer service tor providing «pacific 
lt*** •* »eUntific or technical information. 

1.   A« information-retrieval service whicr provides 

Infonet ien litereture or references required far 

the eompilatie« of the »ihlioffreshies and the 

f taf •lilla« of literature surveys and reparta. 

*•   * ••*i-and-provide service for ebtaining lafora- 
eti« of the kind that is not veil documented ami 

illy has to ha awejht from individual inatitotlaM 
than fra« the literature. 

«.   â nmemMntation service far the speedy and efficient 
•mmmly of internet lea attained ar leant i fiad in 
ÉMBMMiiij fatai.     Hita i ne lude i »deject to copy- 

rt#M 1«, tho »apply of ehetecceles of printed and 
tha provlilen of fail aita copiai of material 

in microforme.   Tit alee takes part in the 



0'ii"i-;'l  .'.v.-..,n ii.-vict'r.l   ..|K.   Institute   tc   the 

luUr-t; -.ii   ,-i.ra.;:ur,f >1r, .    i«  ic  ci"ur.>  the 
M|'P      --v-iHi.--   .,„   „H!   .;IC ,..M-,   of ,,,r   iriv,rmatlon 

^     ! •f,!;' '"S     '"'ÎT'   -•!   !»  -.is«-   ..::U-txv  ',y  vhr. 

'»st'ti.t- h. ad-i.t ism.   i;.  -;,.;  responsibility 

tor  th-> ttchiuLi; eJitinv, '<1  CAR IR I   reports   md 

loi   th.. hiii^lir.jf oj   aiî   ¡m cm.. My t;cnoMted 

íníurnsatior.  for  the  Institute. 

XL^M"L.^ilì£l^^^Lck^ii) »er vices  in quality assurance are provided 

through tho cheaistr».   nnv; ohloingv,   and material*  laboratories       Hie 

policy here  ,s to assist  industry in setting up their own in-houst 

quality assurance »/.stems and providing for the«,  if they so desirt, 

back-up cheeky f«il   tie;.       Testing  semces have ranged from 

•icrobiologicai evaluaron of both raw material and finished good, in 

industries ranging fro« fed processing to paint manufacture,  through 

the electronic* and instrumentation group offering services in the 

salting up of pregiammo of preventative maintenance and spare parts 
procure«•-,  r<?pair a,ld callbratIon of gas cinematographs, pH metres, 

fcptetroptiotometcrs, chart recorder,, electronic thermometer«,end strain 

gauges 4 .ong others, to the «at.   ials testing for   he construetio« 

industry of steel structural  section.,   «teei plates, g.lvaniie* product., 

and tests on products  fr,m uble cutlery to steel billets. 

IH    PHQJECT ACTIVITY 

The followm* is a listing of the more interesting projects undertaken. 

- A project ai »ed at finding new and profitable uses for las* 

«tractive flSh species.      The products considered »era salted 

shark «s . salted-cod substitute, frsh fingers and fish sausage!, 
canned tropical herring 

- A project aimed at finding ne* and profitable usa«, for Trinidad 
Lake Asphalt 

- An investigation into materials iailure in ell drilling pip« 

recommendations for the prevention of it! recurrence. 



- A studv to dt term ne th. cost    f production of g> -,und Trinidad 
procellanite rock to he used as an extender and improver for 
Portland ceaont concrete. 

- Design of a »iaple près» for producing handicraft ite« out of 
powter.      An interesting aspect of this project was that by the 
adaptation of a siegle screw press CARIM was able to produce a 
design at about on« fifth the co*t of conventional equipment 
available for this purpose.      This press has been in operation 
for the last throe years. 

- A project to study the «erket with regard to the establishment of 
m integrated tool industry.     This project was started for the 
tatienel Industrial Development Corporation which in tura develop« 
this into the aultiaiiüon-dollar tool-ahd-die-aaking coapaay which 
it a«« getting started with the assistance of UhDP/UNIOO. 

- A« investigation into improving the peckaging of Trinidad laxe 
AOffcalt for esport purposes.     The CARMI professional who 
developed the packaging aethod was eventually hired by the client 
ta carry out the technical changes required at the ceapany. 

- A project to design facilities for a central slaughter hsuee in 

- A project designed to establish lecsl blackboard-chalk induetry. 
Ifcia project «as vwry saall, seaothing in the order of vftll.Me 
•*Jt provided soao east Interesting problem.      (It «at earning 
to learn what kind of forco was required to reaove a stick of chalk 
that has dried in the aould !) 

- A project   to provide ongoing consulting service to a food aenufacturor. 

- tooJaUeel aasistance in the local lia« (citrus) processing induotry. 
As aeeesaaont of the processing plant «as aada and recaaaiinlstioas 
fdt «pfradini the process and improving the factory aede.     In 
•Mattai, a anrket aaaessaant of expert aarkets for liae products 
oith a view to identifying potential areas for diversification. 



A project to f.t.io ' i • h the i i : -t Iv» r">b un. Testing laboratory of 

-!i-   C¡. »'CI i :¡:. '•:'. '     ;t.;':l,n'¡   ,1   ci    . oíj.•>>'..> .   With    flu.     •VuJUJtion   of 

lov.il   eî';..''•• <\> . I*>   ' ï.I;.   .e:   ,i'ui   manufactured  | rrdtuts   for 

tax.'H. i::;-  :-\i-fr >•. .¡ir    i ^  t!i-   '.,  ..•,;'•.•..   iri-jí'ít  handled by  our 

iii.ii : iute  '-o   ¡.it,  the vit tu«.-! vï  tin: vüíitiact   to d.ue heilig USS42Ü,üOG. 

A project to::t:pj '.  process engineering  including plant  layout,  and 

material   specificano;-, tor n  f utjry tu manufacture jams, jellies, 

M.irnui ' .1 '.'   , ¡ i . '   ,    ..,„:  . ...•„' ';•..! ; 

A project  aimod ;it ¡..he development of convenience products from 

chicken. 

Technical  investigator, into the raw material inputs for the local 

manufacture of chocoJatt bars, with the objective of maximizing the 

content oí   local  ingredients. 

A project  to investigate the utilisation of petroleum or other 

hydrocarbon  subitraics in the production of single ceil protein for 

use in stock feeds.      As a result of this project CARMI held it» 

first  intern nonal  -.«minar in  1974 with participants fro« UMIDO, 

the United   >vites, the United Kingdo», Japan, Cuba and other countrie» 

in the Can     ean rep", on. 

A protect to de'.ermine the suitability of local clay for ceramic 

manufacture        '[Ins project and one to assist a local pottery 

manufacturer is being undertaken vith the assistance of RPC of 

New Brunswick, Canada under the WAITRO Linkage Programme. 

Technical   investigation  into  the commere ml  production of steclband 

(steel percussion»   instruments  including research into the development 

of tuning methods 

Explanatory Note 

Steelband instruments aie musical instruments which were developed in 

Trinidad from 55-¿Jlion oil-storage drums,      These drums are cut to 

various si¿es and musical notes are hammered out on one of their circular 

surface...    This  invest îg.u '.on is .<iitied at producing these instruments froft 

sheet steel of consistent ipjality and also reducing the amount of manual 

labour involved in forming and tuning the notes. 

¿¿¡ü 



Assistance  t<> a io..,d mi .-.¡•¡u t-ir-jv   in efttcung ngniíicant reductions 

in pac'. iRirtK :md   .-hipping -.ost      on op,,-  of   a.-. • :•  ori   lines, 

A survey of the local  cottage  fixid-industry with a  view to identifying 

the problemi associated and providing advice        Some of the problems 

so, far handled have dealt with raw materials,   formulation?, processing, 

production quality control, packaging, and labelling 

Investigations into the detection «f mytotoxins,    mainly «flotoxins, 
in tood and ttrdmg  «.tuft.-. 

Assistance to a loc¿l  light-bulb manufacturer establishing voluntary 
standards for hi«  products. 

In collaboration with the University,  an in-depth study into the 

construction industry with the aim of determining the existing 

capacity and the industry's   ibi lay to cope with major construction 

projects in the private and public sector:-. 

CAR1R] has been involved in one project which- has classically 

demonstrated the interdependent but different roles which the 

University, the IR1,  the Industria^ Development Corporation and the 

private entrepreneur play in tr>»* development proc-ss.       In 1971 one 

of the University staff of the Chemical Department: of the Faculty of 

Engineering completed some research work he had been doing on the 

production of concentrate juice from the buds of the roselle plant, 

known locally as sorrel       He went to the IDC with a request for funda 

and came to CARIRI with a sketch of the process and a request to build 

a small pilot plant to try out his procès».    He estimated that the pilot 

plant would cost approximately US$4,000 and the project would last, about 

five months.    Three years and some US$40,000 later CARIRI was able to 

present the IDC with a proven design for a commercial plant. CARIRI 

was involved in the design and fabrication, and commissioning of the 

prototype and have also acted as consultants tn the fabrication and 

««•»iMionwg of the commercial plant which has now been installed at 

an industrial »ite   This exercise has provided the institute and the 

IDC with vary valuable information as to what is involved in this 

development process, the time factors, and the cost factors and oven 

more importantly the need to investigate under local circumstances the 

adaptation of imported technology for use on local raw materials. 

W0PM pm 
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