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SUMMARY 

The Caribbean Industrial Research Institute (CARIRI) established in 

1970 now operates with a staff of 107 of whom 29 are professional scientists. 

The Instituto operates about 2,500 sq meters of office and laboratory space 

and a budget of about approximately US$1.4M. 

The Institute has developed «..npetence in: 

-Analytical and Industrial Chemistry 

•Chemical, Electronic« Industrial and Mechanical Engineering 

-Food Technology 

-Materials Technology 

-Microbiology 

-Technical Information Service 

-Petroleum Testing 

Since 1973, the Institute has been engaged in projects involving co* 

operation with international organizations and with other institutes from 

which experience the Institute makes the following suggestions: 

(1) International co-operation on technological development 

is very desirable particularly for the developing world. 

(2) Programmes of co-operation should be administered at the 

highest levels of the organizations involved. 

(3) The programmes should provide for the familiarisation 

between the scientists involved. 

(4) The programmes should be devised by specialist scientists 

chosen in their personal capacities and meeting to consider 

common areas of needed technological development on the 

basis of geographic or climatic regions. 

(5) The support of regional or international organisations will 

be needed to assist the specialists in encouraging the 

institutional and governmental administrations to co-operate 

with the programmes. 
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APPROPRIATE TECHNOLOGY  DB'RLOI-MLNT 

Till" CAKIRÎ   EXPERIENCE 

INTRODUCTION 

The Caribbean industria) Research ln.stiLuu   (CARiRl)   is locked m 

the country of Trinidad and Tobago whi*h consist-- of the two mos!  southeily 

island* of the West  Indian arthipehigo stretchinjj  horn Cuba   in   the north   LO 

Trinidad in the south,  just  Ì2 kilometres, uff the roast  oi  Venezuela  in 

South America       Both islands Wen» formerly part of tl<<> KritisV West  Indies 

and the major language is English.        The total  arca oi   the two islands,  is 

approximately 5,100    ¿q.  kilometres and  the population just  over 1 million. 

The people, particularly those of Trinidad arc ethnically cosmopolitan, made 

up basically or groups of Af'i ican and East  Indun descent with roughly 5 per 

cent  Caucasian, Chinese,   Lebanese/Syrian and other «roups The country 

enjoys   i high literacy rate      almost  100 per c.-nt A ;>cr Pipila income of 

approximately IJS$1,200 and a gross national product  in 1974 yt  market puces 

if almost  US$2,000M The economy is basod mainJy m oil  and  Migar  -  oil 

being discovered m Trinidad in 1907. The covntiy  w ¿ member of   the 

United Nations,  the Organnation of American States,   ind the (.atibbean 

CoMion Market (CARICOM) of approximately 4 million propio 

The presence of multi-national corporations, particularly in oil has 

helped to lay the basis of the technological orientation of the country. 

The cconcmy is still basically agricultural and there   i<> considerable 

dependence on secondary industries Of the agiu-ultaral  produce -  sugar, 

cocoa, citrus, and coconuts - cocoa is not proceded to any  sigmiicant 

extent but sugar-cane is converted into raw sugar foi export and there i« 



(ix) 

an important ri» industry based on the utilisation of molasses     The citrus 

industry produces canned citrus juices for home and export markets while 

the coconut industry provides edible oils and fats, and laundry soap of high 

quality, soae of which are exported to adjacent countries. 

The territory's Binerai wealth lies chiefly in its petTOleu» deposits 

and its natural lake asphalt.    The nain source of revenue is its oil refining 

capacity which takes care of its own crude production - insignificant in 

international terns - as well as part of the production of other countries, 

including the Middle East.    The famous "pitch lake" is a well-known source of 

natural asphalt.    The resource picture h¿s recently been improved by 

considerable finds of natural gas. 



TOE CARIBBEAN INDUSTRIAL RESEARCH INSTITUTE   (CARIRI) 

Formation and History 

CARIRI was established in 1970 by the Government of Trinidad and Tobago 

and it becaae a legal entity by an Act of Parliament of April 1971 .       During 

its formative years the Institute   s being assisted by the United Nations 

Development Programe (UNDP), with the United Nations Industrial Development 

Organization (UNIDO) as the executing agency. 

CARIRI's services are offered and extended to the Caribbean community 

Siie and Growth 

CARIRI had a national staff of 15 in 1970 and 56 in 1972.        This 

increased to 107 in 1976, consisting of 29 professionals, 23 technicians and 

5S support personnel of whom 10 were temporarily employed. 

In 1970 the Institute occupied office,  laboratory, and pilot plant space 

of 1350 sq. metres. By 1974 this had increased to about 2,400 sq. metres. 

By 1977 an extension to about 4,000 sq. metres is foreseen. 

Financing 

CARIRI is a non-profit organization.    It operates as a consultant work- 

ing on projects for Government and Industry, usually at subsidized fee rates. 

Its main source of funds for the establishment and operation of the Institute 

is the Government of Trinidad and Tobago. Other sources of funds are 

-U.N. assistance in expert staff, equipment and fellowship funding. 

-Grants from other organizations which fund development activities. 
-Income earned from work done. 

The Institute's proposed budget for 1977 (capital and recurrent) is 
approximately US$1.4M. 

Organizational Structure 

CARIRI it run by a Board of Management comprised of representatives of 

£ the Government of Trinidad and Tobago, the private sector, the Industrial 

Development Corporation, the University of the Nest Indies and the United 
Nations Development Programme. 

4*; 
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Day-to-day management is  in the hands of  the Director,  Assiitint 

Director and the Secretary Comptroller The professional capacity of '.he 

Institute is organized in discipline  -ouented divisions, each under a 

Divisional Head.        In addition,  there are workshops and other  supporting 

services. Superimposed on this organization i3  a  functional  project 

oriented system.        CARlRl's work is handled as separate projects,  tach being 

executed by a Project Team, under the leadership of a Project Chief 1 earns 

are made up of members drawn from any of the Divisions as required by the 

particular project. In principle the Project Chief may be any member ot  »he 

professional staff. 

Objectives 

According to the original Plan of Operation of October 9,  1970 

CARIRI was »et up to: 

a. Provide industry with technical services which will  include 

the following: 

i)    Collection and dissemination of technical  information, 

including applicable standards  specifications and 

quality control procedures; 

ii)    Chemical analytical work particularly in connection 

with quality control  testing  in food  industries and 

other local industries; 

in)    Physical  (measurement) and materials testing, 

iv)    Engineering services,  including assistance with 

establishing production  lines,  prototype design* and 

maintenance and repair problems; 

v)    Economic and technical  feasibility studies,   including 

market surveys, with a view to  identifying bankable 

projects. 

b. To engage in industrial research programmes relating to 

industrial operations in the region It  is enpected that 

such programmes will be undertaken as a result of  specific 

contracts on a fee basis from Government and interested 

industrial concerns         The Institute is expected to develop 

its capabilities in this respect on the basis of  the technical 

advisory work undertaken during the earlier year'  ot the 

project. 



c.    Provide training for the staff in the abovementioned fields 
both through fellowships and on-the-job training by the 

international experts. 

CARI RI operates within the philosophical framework that the justification for 

Induitrial Research does not depend on new discoveries or the immediate 
introduction of novel industries but rather on the socio-economic benefits 
stemming from the growth and improvement of existing industries, more employ- 
ment and better balance of trade. The Industrial Research Institute (IRI) 
succeeds as it earn«   the confidence    of clients, performs recognizably valuable 

services and is associated with industrial developments and improvements. 

CARIRI's present and future activities are influenced by the needs 

of the industrial community it serves.       For example, under a service contract 
CARIRI operates the Government's test laboratory for petroleum products. 

Areas of Work 

The Institute covers the following broad areas of woxk within its 

six technical Divisions. 

Chemistry 

- Chemical analysis by standard techniques, including atonic 
absorption, infra-red and ultra violet spectrophotometry, and 

gas chromatography. 
- Determination of puvity of chemical raw materials 

- Development of analytics^ methods. 
- Process and product development on a laboratory scale. 

Economics 

- Project identification and evaluation. 
- Techno-economic studies. 

- Market research. 



Electronic» 

- Testing of electrical/electronic products and components. 
- Calibration and maintenance of instruments. 
- Training of client's staff for equipment maintenance work. 
- Advice on plant la/out and quality control. 
- Identification, design and development of electronic/ 

I electrical products for local manufacture 

Engineering 

I - Industrial planning surveys and feasibility studies. 
I - Process and product developmont on a pilot plant scale. 
I - Design and construction of specialised equipment. 

- Equipment selection, plant layout    and systems design. 
Î 

- Project appraisal, design and engineering. 
- Quality control assistance, trouble-shooting and ongoing 

back-up assistance for local manufactures. 
| - Technology transfer and   daptation. 

I Pood Technology 

- Development and improvement of food products and processes. 
- Pre-feasibility surveys and new product development. 
- Quality assessment of raw materials and products. 
- Analysis of foodstuffs and quality control. 
- Advice on food packaging. 
- Consumer acceptance surveys. 

Materials Technology 

• Testing of industrial materials such as metals, cerzmic products, 
concrete, wood, plastic, leather, tßxtiles. 

- Netallographic analyses. 
- Accelerated corrosion and environmental testing. 

! - Evaluation of raw materials  (including wood)  for the construction 
and ceramic industries. 

! - Advice on suitable materials and surface treatment. 
i 

- Development of new or modified materials of construction. 

£ 



Microbiology 

- Qualitative and quantitative microbiology  (bacteua,   tungi. 

yeasts,  algae)  of foods,  textiles and other materials 

- Causes    of biodetenoration. 

- Isolation and maintenance of cultures 

- Low and high resolution microscopy including photomicrography 

- Advice on quality control. 

- Development of  local fermentation industries. 

Technical  Information Service 
i' i * 

- Literature searches for identified objectives as requested. 

- Collection and organnation of equipment catalogue files 

- Location of sources of information and service 

- Maintenance of technical report files 

- Provision of an information service to industry. 

Petroleum Testing 

- Routine laboratory evaluation of crudes. 

- Crude oil evaluation and straight-run product testing to 

determine downstream refinery potential 

- Finished product testing 

- Natural gas analyses. 

• Octane lating. 

Appendix I gives an edited listing of on going and proposed projects at 

the Institute.   The editing has been necessary to maintain the pledge of 

confidentiality to clients 

Regional and International Co-opeiation 

Though funded by the Government of Tnnidad and Tobago, CAR1R1, as its 

name implies, was originally conceived as having regional scope   However, 

before it can have a significant regional impact, a competent institution of 

viable size has to be created    This institutional-building phase is still 

going on, but the questxon of extending CARIRI's services to other countries 

of tie Caribbean has by no means been neglected    To date projects ha« been 

undertaken in almost all the English-speaking Caribbean and South American 
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countries except Jamaica which has its own technological  institution«. 

The majority of these projects have been undertaken through the 

established regional institutions such as the University of 'he We:t Indie*, 

the CARICOM Secretariat and the Caribbean Development Bank. This 

regional work has mainly been the provision of technical  informat.on, testing 

services and advice on standards and processes, and participation on Govern- 

ment technical missions to the less developed territories. Recently, CARIRI 

was accorded observer status on the Caribbean Standards Council 

In 1970,  CARIRI was represented at the inaugural meeting of the World 

Association of Industrial 6 Technological Research Organizations (WA1TR0)  and 

bécane a founding member. 
In 1973, CARIRI and the Research Productivity Council  (RPC)  of 

New Brunswick, Canada, bepan the first "linkage" programme under the auspices 

of WAITRO whereby an IRI in a developed country is twinned with an IRI  tn a 

developing country "for the piomotion of the transfer of technology through 

joint efforts on specified projects". RPC was founded in 1962 and is an 

Institute similar in purpose and function to CAPIRI. The WA1TR0 linkage 

programme at CARIRI is supported in part by UNIDO and in part by the Canadian 

International Development Agency (CIDA) Expenditure under the programme 

for 1975 was approximately CAN$26,000 by CIDA, US$23,000 by UNIDO and US$18,000 

(in kind) by CARIRI. The programme so far has laid the basis for the 

establishment of testing facilities at CARIRI for ceramic raw materials and the 

development of a commercial pottery For the future,  the programme has 

already helped CARIRI in negotiating a food-product development contract w:th 

one of the large, local  food manufacturing companies and proposals are being 

worked up foT assistance to the National  Fishery Company 

Also in 1973, CARIRI launched a project to offer special  information 

services to industry with a gram  of US$5,000 from the Organization ot American 

States (OAS). This programme has been expanded for the 1974/'6 bienniua to 

US$30,000 and discussions are now being held with a view to extending this 

service to the Caribbean region. The Institute has alsc prodded special 

training programmes m information work tc other OAS member institutions. 

A significant project  recently undertaken is to attempt to deelcp a ornali 

scale sugar extraction technology for sugarcane suitable for the smaller 

Caribbean islands This» project is being fundad by CIDA 
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Inter-Institutional Co-operation 

It would be dangerous to attempt to formulate broad guidelines foT 

co-operation between research institutions on the basis oí the very limited 

experience of one such exercise but the following points are raised for 

information and discussion. 
(1) Undoubted benefits are to be had from such co-operation - cross 

fertilisation of ideas can save months of duplicated work. 

(2) It requires a large amount of administrative effort to launch 

and maintain an inter-institutional programme of co-operative 

work across international boundaries This factor is often 

sadly under-estimated.          The administration of such 

programmes should be handled at fairly high management levels 

within the Institution 

(3) Opportunities for familiarisation between the scientific 

personnel involved must be provided. It is not enough for 

the Directors to meet and agree to co-operate, the 

"personalities" involved must be given opportunities to meet 

each other in their own environment           The funding of these 

programmes must anticipate this interaction. 

(4) The technological gap between institutions is more    important 

than cultural differences.        Co-operation is more likely to be 

successful among institutions from countries where technology levels 

are not too far apart even though the cultural backgrounds may he 

very different. When the technological  gap is wide even the 

existence of similar cultural patterns and language are not 

enough to compensate and the very necessary  individual rapport is 

difficult to establish 

Suggestions for Co-operation 

As suggested in the preceding section the success of co-operative 

programme» will depend on the individual  scientists  involved The programme* 

should therefore be formulated by these scientists themselves What  is being 

suggested is that:- 

(a)   very broad problem areas common to all de.eloping countries 

can be identified, e.g. Food. Water Resources, Communication, 

Construction. 

mmmmm« 
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(b) Within geographic or climat IL  regions common arc ^   jf 

needed technological development  i_an be   isolateti within 

the very broad heads  above,  e  y    Sugar,  Hardwoods 

(c) Specialists chosen  in thci    personal .cara511lgil should 

be asked to meet anH devise suggested programmes of 

co-operative  technology  development   specific  to their 

particular  area of expertise        loi   instance d specialist 

group can meet on "the diversitication of  the banana 

industry" and suggest whut   could be done with banana as a 

raw material and where  spec itu   kinds of developmental work 

might be done. 

It would then be necessary for  the specialists, with the 

help of regional  and international  organization,   to encourage 

their institutional and governmental  administrations co-operate 

on the programmes To set  up these programmes   through 

institution or government administrators would mean that 

political and/or burcaucratic considerations would  take prece- 

dence. The participating  scientists would have no feeling 

of commitment to the main objective   -   seeing the programmes 

only as a source of  funding to be manipulated for   their own 

pet projects 

The basic  idea  is  to have tht specialists  formulate  the areas 

of co-operation ami then s> 11   the programme to the  administrators 

Since scientists are seldom good salesmen the assistance ot   Inter- 

national organizations   in promoting »he programmes   is vital  to 

this plan. 

Conclusion 

It is now recognised that the era when the individual   scientist 

could aake significant contributifs to technological development,  is over 

Technological advancement  in the modern world  results from the commitment of 

large amounts of resources to concerted ettoits  in specific ateis 

Technological  institutions  in the developing world must  «.hmefore pool  their 

know-how and with the help of regional  and international agencie» tackle common 

problems through co-operative projects 

£ 
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The administrators of these projects oust however recognise that 
human effort is achieved through individual commitment and the programmes 

must be geared to encourage and enhance the personal commitment of the 

individual scientist. 

4 
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