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Preface

The Technology Transfer Unit of the Kational Science Research Council ¢f Guyana,
in collaboration wich the Unitcd Nations Industrial Development Organization (GNIDO),
svonsored a National Seminar on Technology Transfer Management and Industrial
Development in Georgetown, Guyane, from 16-21 February 1981. The purpose of the

Seminar was:

1. Te create awareness of technology transfer problems and opportunitie- among

both decision-makers and Lhe general public;

2. To pave the way for secting up institutions to facilitate technology policy

formulation and implementation;

3. To serve as a mdel for wid:r use in adapted forms in other Cariboeen

~ountries.

The Ceminar was attended by senior officials of the Civil Service, public
corporations, co-operatives and private firms. Representatives from the Guyana
Trades Union Congress, the Caribbean Community Secretariat and the Guyana Consumers'

Association, among others, also attended.

Trese edited proceedings are a ~cllection of selected papers presented &t the

National Seminar. The breakdown of the volume i3 as follows:

The Introduction gives the orening addresses; Part one derls with the
Indvstrial Develonmen and Management in Guyana; Part two.covers the Role of
Technology Transfer in Inaustriai ard National Development; Part three focuses on
Technology Transfer case studies in Guyana; Part rour is on Aspects ~f Techaology
Transfer Management; and finally Part five looks at Regional Aspects of Technology
Transfer Management.

The contributors are drawn largely from practitioners ir. the Government, public
corporations, and science and technology research institutes in Guyana. It is hoped

that policy-makers in other developing countries will benefit from these presentations.
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INTRODUCTICN

~ - - - - . v . e Lal .2 3__»
Upenlng remerks - =r. oesmond noyie, Vice-Tresident,

Economic Flanning ard Finance

The Seminar wvas formally opened by dr. Desmond Hoyte, Member of the Central Executive
Committee of Guyana's People's National Congress and Vice-Fresident for Ecoiomic Flanning

and Finance.

Developing the theme that an enviroament in vhich initiative, creativity and innovation
can fiourish is an absnlute precondition for technclogical developm'nt and advance, Mr. Hoyte
underlined the dependence of that environment on the political milieu: "The political

struct.t-e can stimulate or destrcy technological development.”

Tnis was amply demonst.rated by Guyana's own experience as a colony, during which time
thriving cotton and coffee industries were suppressed in the interests of sugar. Outside
sugar interests also destroyed prosperous village economies and with them the local tech-

nolcosies thet supported productive village activity.

The association between the sugar industry and local commercial and manufacturing
interests was such that profits on both sides were maximized at the expense of local
technological capacity. The sugar estates, for example, subsctituted punts made from steel,
as a result of which the art of mking cane punts virtually died out. With it went the
opportunity to develep a wood boat industry that would have stimulated a8 wood-processing

technology, marine engireering and related skills.

This was but one of many examples where imported replaced i~digenous materials leading
to destruction of skills and dec’ine of trades tased on local products. 7The important point,
however 1is that the political Jdimension must let the people apply their ingenuity and skills

to *he deveicugmnt o7 ‘echnology best suited to their needs, resources and environment.

Techorlogy wi i, ¢of 2ourse, have to be imported from time to time - but what kind of
technology? Yow can den udency reminiscent of che colonial era be avoided or minimized? Some
developing countriez import technology that is so scmhisticated their engineers and technicians
do rot understand it, cannot mansge it end cannot maintain it. Guyana itsclf made a different
kind of mistske in switching from wood-turming power gcneration to oil-burning. "We have an
abundance of wood; we do not have oil. We fell into the trap of m dernity” pointed out

Mr. Hoyte.

The source of much technology, the transnational corporations, presents another problem.
"Studies of their modus ope andi and recent public disclosures reveal that their cperations
sometimes confiict with the interests of developing countries”. Mr. Hoyte questioned,
however, the interpretation that developing countrier exisi in a state of technological
dispossession. "There are still many options open to developing countries to protect them-

selves, secure th2ir interests and advance their development objectives'.
Four such options are:
(a) whether indigeaous technoleogy might not be equally effective;

(b) whicher a simpler more manageable tyje of te:hnology might not be equally as

useful as sophisticated, advanced technology-

(¢c) whether to insisi on an imported technolopy that means less not more dependence

on impcrted raw materials;

(d) whether the required technnlogy is available from a developing country.




What Guyana has done in this respect includes formulation of a national policy for
acquisition of apprepriate technology and development of indigenous techrology, setting up of
a Technology Pclicy Unit to deal with and advise on the acquisition of imported technology -
especially that for small and medivrsized private firms, foundation of the Institute of
Applied Science and Technology at the University of Guyana and instituting a system of ariual

awaras for scientific and technological achievement.

Address - Mr. R. Rainford, Deputy Secretery-General,

Caribbean Community

Mr. Roderick G. Rainford, Deputy Secietary-General or the Caribbean Zommunity focused the
attention of the meeting on the needs for third world countries to develop sufficient
technological capacity within themselves. Two particular dangers in the field of technology
transfer, he pointed ou., concern decision-making by the "educated third world men" and the
fact that most of the technology currently heing transferred is hamessed to the purposes of

vegtern society.

Educated third world man finds himself "ensnared in an historical centre-periphery
relationship” and in consequence tends to adopt as his own the centre's "ahistorical belief
in the permanence of this relationship.” A pressing qusstiop for research, urged Mr. Rainford,
is whether third world countries "are being under-developed by the training and education of
their elites. The answer is for us to master and not be mastered bv these trainine

experiences,"

In line with this, achieving the basic goal of creating technological capacity in
developing countries would automatically take care of the issues involved in technology
transfer and problems of appropriate technology. Technically advanced countries, noted
Mr. Rainford, do not reflect an obsessive precccupation with these i:sues. "A country that
Las achieved tecinological capacity,” he said, "is automaticallv =»’z to effect transfer of
technology to itself and engage in the adantation of imported technology.” Moreover, exclusive
focu. on technology transfer in formal terms can conceivably lead to a long drawn out process
of technological relations beiween the centre and the periphery, without the periphery

developing, even in the long run, any meaningful technological capacity.

Warning against technology policies in developing countries that focus too exclusively
on formal technology transfer, Mr. Rainford said that technological developments and
innovations taking plece in the World Centres embndy »articular social and economic con-
figurations and a particular world view and image of reality. "The transfer of technology
from these World Centres to the countries of the periphery accordingly implies a transmission
not only of knowledge of techniques, but al3o of entire modus of material and social
organization for human existence, and there may not always be a 'fit' between this and vhat is
'warranted' by the objective conditions and circumstances of the receiving countries. In
other words, there is tiue ever present danger of developing countries becoming caught up in
the patterns of rechnology trensfer which are but yet anotner dimension for giving effect to
well known genz2ral teudencies to reconstruc* the wJorld in the image of western human and

materinl organiz .tion."
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Rejecting the barren notion of "catching up with the West,” Mr. Rainford painted a picture
of nev technological capacity in the third world harnessed in tne service of an ali-ruallive
civilization. In contrast are examples of technology developed for cocoa, rutber and
cane suga-, all tropical resources harnessed to the purposes of western society. At the same
time, technclogy being develcped for industriaslized countries clusters more and more around
the syndrome of increasingly large scale-production and automation based on an entrenched
pattern of consumition of goods and services often irrelevant to anc¢ considerably in excess
of the ceiling of rational and basic human needs, involving a depletion of non-renewable
resources and creating s destructive impact on the eco-system of the earth., "It is to this
very system of activity tha*t numerous third world countries have found their wayxons hitched,”

wvarned Mr. Rainford.

The model for technologicnl development in the third world should find expression in

five directions:

1. A commitment to principles of satisfying basic human needs such as food,
shelter, clothing, transport, healt., education, leisure and creative

self-expression;

2. Developir.g technologies for scales of production appropriate to the
many small, mini- and micro~states in the world today, i.e. rejecting
the idca of minimum scale plar+ and the inexorable trend for it to

increase in size;

3. Gearing the structure and composition of third world production to

the opportunities existing in each country's own environment,

L, Shaping techniques of agricultural engineering and plants adequate
to the spec’al problems of the tropical environment, i.e. soil types,

climate and patternz of plant diszase;

5. Emphasis on tecknologies for exploiting renewable sources and those

trat conserve ratner than destroy the environment.

Fineliy it is important to pay attention to the dynamics of creating technological
capacity, Mr. Rainford pointed out. In industrialized countries this had either been the
result of unco-ordinated individual etfort or of ourganized innovation within large
corporations. "The process will have to be different for today’: developing countries,” he
noted. The private sector still has a critical role to play, but from the outset tech-
nological development is an aim of direct concern and responsibility of the Government.
Covernments are forced to Dplay & primary role in promoting the development of technological
capacity. Either way the driving force has to be ultimately indigenous: "External agencies
cannot deliver technologicel capacity to a developing country; they can only contribute to
the achievement of technological capacity once the country gets its own indigenous momentum

goirg."”

Fields for Government action are many; developments should be mutually reinforcing on

severul levels and directions:

appropriately conceived science cducation progrummes in schools;
centres of advanced technical and scient!ic education;
opportunities for scientific and technical training;

instituteg and centres for R and D,

formai and informal management wraining,
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specialized technical libraries;

R and D promotion at enterprise level;

specialized technical associations;

application of the principles of "appropriate" technology, effective transfer,

absorption and diffusion into the merging technological community.

Scarcity of resources in this connection suggests considerable scope for co-operaticn
among developing countries, especially for risk sharing in R and D where there is common
resource endownment. While Europe is co-operating on space research, Mr. Rainford concluded,

developing countries could investigate processes for complete coconut and fibre utilization.

Address - Mr. William l, Tanaka
Head, Development and Transfer of --chnylogy Branch, UNIDO

Mr. William Y. Tanaka, Head, Development: and Transfer of Technology Branch, UNIDO, conveyed
the best wishes of Dr. Khane, the Executive Dirsctor, for the success of the Seminar. Recalling
the recommendations of the Second General Confevence of UNIDO that th- share of developing
countries be increased to at least 25 per cent of the total world imdustrial production by the
year 2C00, Mr. Tanaka stressed that the industrialization process must be drustically accelerated
if these target figures are to be achieved. [n August 1979 the United Nations Conference on
Science and Technology for Development held =t Vieuna, Aust.ia, adopted the Vienna Programme
of Action and urged the need to strengchen the technolczical capabilities of the developing
countries. The Third UNIDO General Conferen:e adopted in February 1980 the New Delhi Declaiation
which emphasized the relevance of such strengthened technological capabilities to the development

of industrial production and achievement of s.:1f-r2liance.

Emphasizing the strengthening of technological capabilities it should not be forgotten,
Mr. Tanaka stressed, that technology transfer is rot an end in itself but a means to promote
industrialization. UNIDO recognized fcur main elements of great importance to be pursued in
a systematic manner: development of human resources; building up of institutional infra-
structures; preparaticn of an overall framework of activities on the basis of a set of
technological policies, plans and programmes, and an efficient information system. Among these
elements, practical and realistic activities must be initiated in a well co-ordinated manrer;
according to the priorities of the national economic ~nd industrial development plans; without
loging sight of the overall and totel impact of *the individual activ.ties on the achievement

of the national objectives and targets.

Mr. Tanaka gave significant emphasis to the great potential that the country possesses.
the possibilities of mobilizing these potentials towards promoting the industrial development
and subsequently the socio-economic conditions for the interest and benefit of the people. He
also noted & few of the great number of practical activities already in the pipeline such as:
mini-kydro generation; formulation and packaging of agricultural chemicals and pesticides;
engineering consultancy services; application of computer technology, and the project proposal

for a Caribbean Technical Consultarcy.

Stressing the impo—tance of identifying .he priority areas, Mr. Tanaka referred to the
need to form the basis of guidelines and recommendations for submission to the Government for
the formulation of policies and programmes of action. UNIDO would co-operate and collaborate,

within the limited resources available, in carrying out activities in this field.




PART CONE

INDUSTRIAL DEVELOPMENT AND
MANAGEMENT IN GUYANA

l —
INDUSTRTAL MANAGEMENT CHALLFNGES IN GUYANA 3‘30
“helma Joseph

Director, Guyana Management Develcprment and Training Centre

TNTRODUCTIONR

Guyana, like most developing countries, feels that the means of closing the gap i atween
being developed and underdeveloped is to improve and increase its rate of technology develop-
ment. Whether this reason is apt is not the main concern, since the faect is that the use of

transferred technology is being pursued in an effort to aid development.

In its economic deveiopment plan, the Government has nutlined its intention to push the
manufacturing and industrial sectors within the framework of its political philosophy. It
means, therefore, that its technological development approsch must also reflect adherence to
this philosophy. It is in this context that the discussion focuses on industrial manesgement
challenges in transferring technology which must take cognizance of the existing economic,

social, cultural and poiitical conditions.

There is no clearly articulated technology policy ror Guyana, but the intention of the
Government. can be assumed from its expectation of the role given to the pub.ic enterprise in
the execution of its economic and socia” A~velopment programmes, and from its education

policy, the importance given to science and technoloegy on the curricula of ae schools.

The instruments for transfer and development of technologzy would have to br examined in
order to relate the actions that Industrial Management should undertake to better facilitate

transferred technology.

The =<tatbtlishment of the necessary technological infrastructure calls for CGovernment
to recognize the active role it has in stimulating technological improvement within an

international environment today where it has been realized that:
(i) the technological gap between the technological leader and follower is wider;
(ii, the organization of the internatioral market for technclogy is quite systematized:

(iii) the direction of the developed countries' consumption technology varies from the

developing countries.

As expressed by a leading Caribbean economist, the experience of developing countries
shows that technology transfer is more in the form of a technology sale involving an absence
of proprietory rights and of effective knowledge. Also transferred technology is often too
capital intensive, too scaled up for the small sized domestic markets and based too much on
imported inputs. However, it is stilli demanded by developing countries, Guyana being no
exception. Tt calls for the type of technology transferred to be questioned, the source of
the technology inputs to be broader, i.e., not to stick to Western/advanced technoloyy but
to look for countries whose situation is not dissimilar. This means that the management of the

transfer of technology would have to be more professional.
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It cells for more suitable and appropriate technology to be transrerred ané the

necessary administrative ma. inery instituted to ensure hat this takes place.

It also means that the present divergence between domestic resources and production
wculd be narrowed. Finally, transferred technology should not discourage the development

of an indigenous technological capacity.

In light of the there of this seminar, the paper nroposes to look at the chunges
taking place in Guyana end what these would mean to Industrisl Management if they are
expected to take up tne challenges necessary *o aid Guyana's development through the transfer
of technology.

ECONOMIC, SOCIAL, POI'TTICAL AND CULTURAL IMPACT

Guyana's economy has teen dependent on bauxite, sugar and rice production as the main
contributors to GRP. _.he attainment of political independence in 1966 and Republi.an State
in 1970 are major achievements. The Governmert, in its attempt at extricating the economy
from its backward state, embarked on a programme of economic 2nd social transformation. The
development of the asgricultural sector was among the priorities ia terms of diversifying
the agricultural base. Fxpansior of industry and manufacturing sectors is being pushed in

an attempt to diversify the economic base.

A socialist ideology was adopted which aimed at the institutionalizing of equal opportu-
nities to all citizens. It meant that workers' particiration in the decisicn-making process

of the economy and enterprises had to be developed.

Culturally, the development plans had to recopnize the six peoples of Guyana
(Amerindians, Africans, Indians, Chinese, Portuguese and other Furopeans) and their origins

and the legacy of a plantation system (stratified labour force) and crown colony systems.

In the 19708, the growth of public enterprises as the mair instrument for execution of
economic and social developmen: programmes developed. Nationalization, government entre-

preneurship end majority ownership and control were the means used to acquire vi.2 enterprises.
Today, the public corporations control the operations of the majority of enterprises.

Guyana's economy suffered a setback in 1976 when its foreign reserves feil drastically
after a large expenditure on capital works, with no corresponding rise in export earnings.
This necessitated a change in cur importation pattern and a demand for increase in products

for export.

Guyana's policy on foreign investment also cr inged in the 1970s and this affected the
inflow of direct foreign capital which put a squee.e on the economy, to support all the
development projects that had been implemented. However, indirec. foreign inflow was allowed

through aid programmes and Techni-al Assistance.
TECHNOLOGICAL FNVIRONMENT

Mention cen be made of the characteristic features of technological development of

Guyana:
(a) it is based heavily on transfer of advanced Western technology;

(b) recently it has begun to seek transfer of technology from other non-Western sources,
namely China, the German Demoeratic Republiec (such technology may reflect social trans-

formation) and .Inpan.

.




This technology transfer takes the form of:
Books und Articles (with vital information kept by the supplier to preserve monopoly).

Scholarships granted to locals (who return as salesmen of “heir Western production and

cannot adapt learninsms to local environment}.

Movement of skilled persouael from the Jeveloped Technology supplying country as Zxperts

(these personnel are, most times, culturally disorienied and are not slways of the best).

Aid and Technical Assistance (which is ve.y often tied through the sale of patents,

licences and con-racts or "know-hov'" agreements).
Guyana, again, like most developirg countries, lacks the persons with the technical skills to:
assess technology,
adapt technology, and
improve technology.

It means, therefore, that this is a feature lacking in our technological development proces:.
which has to be cori>cted through development of skilled manpower snd Increased Resesrch ani
Development Facilities

The develorment of domestic technology has not been on a commercial scale bu’ is being

encouraged.
MANAGFMENT ENVIPONMENT

At this point, mention should be made of *+he existing management environment in Guyana
which can affect the actual administering of the technology in the enterprises. Here, reference

is being made to:
‘the migration of management capability and skilled labour;

the competition amrng industrial enterprises for the limited available managerial rescurce,

egpecially to manage new prcjects;

poor decision-making capacity which 1s a spin off of the limited data base facilities:
the lack of proper manpower planning activities in enterprises;

limited training and development of staff - both at managerial and at technical levels;
low productivity levels which may be due to:

(a) motivation level of ~orkers;

(b) inadequate compensation;

(¢) 1limited upward mobility;

(1) attitude of malaise in the work force;

lack of objective appraisal gystem in orgsnizatons;

non~-functioning ronitoring systems.

Industrial Manegement must take responsibility for providing troining and development of their
starf within their organizr.tional development plans. Setting "o Functional Appraisal systems
which would require oblective task analysis would be one of the challenges to management in

this situation.




ADMINISTRATIVE ARRANGEMENTS FOR TRANSFER AND DFVELOPMENT OF TECHNOLOGY

Tr the Administrative Arrangemeni for Trans ferred Yechnologyv in Guyana, the Ministry

of Feconomic Development is the link between the Government and the Suppliers of Technology.

It means, therefore, that the personnel of the Ministry must be in consultation with
the enterprise which is the recipient of the technology in order to attain the best possible

terms of agreement.

The Monitoring Committee of the State Planning Secr .cariat, a Central Manning arm of
the Government, evaluaies the performance of the enterprise with a view to assessing the

return on investment and effectiveness of the technology.

In looking at the transfer of technology cycle and enumerating the cuallenges to

Industrial Msnagement at each stage would give a1 rounded picture of the situation.

1. Introduction to Transfer and Development of Technology

In the process of introducing transferred technology, the first and crucial step is in

the identification and selection of appropriate technology.

At a recent workshop on "Management of Transfer and Development of T« chnology in Public

Enterprises in Developing Courtries", the keynote address referred to:

"Th~ adoption by developing countries of foreign technology devised in a wholly
different environment, se:.ing totally different goals and using different inputs was
one of the basic reasons for the overall dependency of develcping countries and the
shaping of developmental patterns not in accordance with the :asic needs anu develop-

1/

mental objectives of developing countries.” =

The conditions, therefore, under which *he transfer is to occur, mist be clearly spelt
out and the persons who are negotiating the terms of the *ransfer for the developing country

must ensure that the country gets what it wants and needs.

Industrial Management is challenged through their role in advising Government on the
direction of technological development to be selective in their choice of technology
suppliers; to convince suppliers to adopt a more positive role in technology transfers to

courtries like Guyana by sharing essential kncwledge, and ensuring information dissemination.

The necessity for functioning information systems to support dccision making activities
is vital. Consequently, it means that Industrial Management would have io build a general
technological and informational base - acquire specific technological knowledge to facilitate
effective choice between competing/alternative technologies; and information on specific
activities snd performance of the various enterprises in production, sales, finance and

purchasing.

Communication within organizations is an area that needs to be considered. Persons to

be affected directly or indirectly by technology transfer must be kept informed.

'l/ International Workshop on Management of Transfer and Development of Technology in
Public Enterprises in Developing Countries held in Ljubljana, 19-2h June 1978, page 9.




Industrial Management should be looking for appropriate technology. The challenge
is to set criteria upon which choice of appropriate technology should be based. Generally,

it is expected that such criteria must recognize:

transferred technology within our social considerations, e.g. surplus labour

that exists;
skills development against perpetual dependence on external assistance;

costs and marketability of the output so that we can be competitive on internationai

markets;
utilization of local inputs:
economic developmen” strategy.

2. Operations of Transferred Technology

The transfer of Industrial Technology can affect the country's level of dependency on
the suppliers of the technology.

Machirery and equipment purchased to activate the technological process have inherent
follow-up activities vis-d-vis servicing, repairs and parts replacement. Since technology
suppliers in their effort to maintain control of their technology only sell to the developing
country instructions for use and not knowledge of the full operation, they seek to tie the

recip’ent to them for those follow-up activities.

In Guyana, this is observed, e.g., our communications industry, the telecommunications
equipment is returned to the suppliers for servicing since that facility was not provided for
locally. This means that employees are not fully utilized during this time. As a result,

it could be said that the operation of the transferred technology affects:

(i) Production since this is held up whenever one of the follow-up

activities is to be done by the supplier of the technology;

(ii) Industrial Relations in situations where the reaction of the Union and their
Workers to the implementation of the new machinery or
equipment is negative since it is seen in terms of its

effect on their job security;

this causes also alienation of workers, especially senior

vworkers who are not exposed to training for thrs new technoloegy;

development of negative coping mechanisms by suvervisors of
the newly trained persons who are to operate the technology,

if the supervisor himself has not been trained;

(iii) Finance Management wvhen suitable accounting systems, costing systems and
adequate financial analysis of operations are not done to

reflect the actual costs involved in the operations;

(iv) Sales the propensity to sell to external markets means trnat the
output must be competitive in both domestic and regional
markets, therefore, prices (which must cover cost of
production) must be relative to those existing in the foreign

markets.

In summary, it means then that in mansging the operaticrs, Industrial Management must be
aware of the technology and its effect on the Personnel, market competition and other

functions of the enterprises.
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STRATEGY FOR INDUSTRIAL MANAGEMENT IN TRANSF R ARD DEVELOPMENT OF TETHNOLCGY

In order to meet the Industrial Management challenges enunciated, Management of Publie
Enterprises would have to:

ensure that there is a clearly articulated technological policy which gives guidelines to:
(a) the introduction of transferred technology;

{(b) the adaptation of transferred technology;

(¢) the development of domestic and innovative technology;

(@) the training of skilled manpower;

have clear criteria listed for selective technology transfer;

develop a strong negotiating team with experts in the particular line of technology that
is b .ng sought;

develop & proper technological and information bise - Management Information Systems will

have to be set up in each enterprise;

include provisions for infrastructure facilities and inputs to ensure effective imple-

mentation of the technology in the transfer package;

set up the communication network to introduce transferred technology to the persons

affected;

develop proper Research and Development facilities - here che Government and the
Technology Transfer Unit (TTU) have parts to play. Government, in terus of releasing
the necessary foreign exchange for purchasing equipment, etc., and i TU, to constantly
remind Tndustrial Menagement, through seminars, etc., of their role in transfer of

technology.
SUMMARY

The paper attempted to discuss transferred technology with reference to Guyana, high-~
lighting the process and instruments of transferred technology and the challenges that face

Industrial Management if they are to meaningfully assist in the development of technology.

The brief reference to the economic, social, technological development and management
conditions in Guyana was to emphasize the necessity to transfer technology in keeping with

the environment existing in the recipient country.

The introduction of transferred technology and the operation of the technolcgy which
are the two main aspects of the transfer process were discussed in an attempt to highlight

some of the pitfalls and, later, develop a strategy to avoid them.

The strategy outlined recognizes the need for an srticulated technological policy by the
Government; the strengthcning of the negotiating tearnis; developing criteria for selection
of transferred technology; well-developed Research and Development facilities and, of course,
availability of necessary information systems and funda to facilitate the Research and

Develnpment. process.

Industrial Management challenges arise within each of these activities and the leadership

T

is being called upon to rccognize its role and managerial reaponsibili*“es so that transferre-

technology would bz apprcpriate for the development of Guyana.
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INSTITUTIONAL ASPECTS OF INDUSTRIAL DEVELOPMENT l \ :3
AND MANAGEMENT IN GUYANA

O.A. Baptist

Executive Vice-President, Guyana State Corporation

The Development Concept

It needs to be stated at ths very outset that Industrial Development in the context of
Guyana has to be regar led as but one element, albeit a vital vne, in a total process of
ensuring balanced and orderly growth, the benefits of which are to be equitably distributed
across the whole society. This unaerlying concept of integrated development of the total
society in itself necessarily implies putting into place an instituticnal framework within

whick such development will be planned and ordered.

But Guyana a&lso embraces the philosophy of sclf-reliance and in the foregoing context
cof development this further sugyrests the existence of institutional mechanisms by which the

country can:
(2) enumerate its natural resources and adumbrate policies for the exploitation thereof;

(b) research, identify and refine appropriate indigenous technology to enhance our !

competitive ability overseas and reduce our inherited high propensity to import; |

(¢) estaplish such linkages in the agro-industrial sectors cf the economy as would

optimize che wealth creative potential of both our natural and humun rescurces.

We cannot however intelligently assess either the validity of our development concepts
or the appropriateness of our institutional responses unless we appreciate the circumstances
underlying our country's confidence that it possesses the main ingredients necessary to

sustain a viable recipe for balanced growth.

The Background

Guyana is gified with significant natural endowments as represent eoral deposits,
agricultural land, marine and forest resources the output of which 1 . after minimal
processing and enhancement of value. In addition a vast hydropower . . .. :al remains

virtually untapped.

A population of less than one millior with severely limited purchasing power provides

no home market base for large-scale menufacturing enterprises.

An inherited distortion in the structure of the economy has perpetuatel a high propensity

%0 import inflation while prices for our primary exports remain volatile.

Inappropriate educational emphases in the past have bequeathed us a rich jegacy of
articulate academics who are equipped to :ontribute more to the literature rather than the
labours of development. Indeed rot only has the legacy of technological and managerial
capability been poor, we have even inherited certain distorted attitudes towards accomplish-
ments in these fields, which imply that had the sai< efforts been devoted to the study of law

or medicine the individual would have been infinitely more worthy of respect.

If to this scenario we add such sympcoms as deteriorating terms of trade, technology
dependence, energy deperdence and lack of foreign reserves, the magnitude of the development

task becomes all too clear.




To start with, the nature ¢ much of our natural resource base ‘mplies massive capital

inputs beyond our internal capacity t» generate. Tnis cir.umstance in turn suggests foreign
participation whether institutional or private and that in turn vould commend as a matter of
urgercy tne cndification of our many declarations concerning attitudes to foreign investment.

Happily urgent consideration is being given to this particular exercise.

Our minuscule home marXket and the high capital cost of manufacturing piant combine to

dictate an export orientation for much of the output of our industrial activity.

These realities present signiiicent challenges as vell as opportunities. The challenges
are posed by the necessity “.0 meet competitive price and guality standards using incdigenous
~esources and technology as far as possible. The opportunities exist to forge linksages in
the econony, substitute imported irputs, provide employment, raise living standards ana earn

he foreign exchange required to fuel the further expansion of the economy.

In tne context of a high resource base, small population, limited technological skills
and the d .termination as far as possible to be self-reliant and to bring about economic
independence snd social justice, what thea are the options? Firstly, we must set about the
exploitation of our natural resources in partnership, where appropriate 7ith overseas capital
and expertise, on te.ms which protect the birthright of cu.rent and future generations of
Guyana. Next we must so integrat: the efforts of the popiriation into our development
objectives that economic justice is secured through the active participation of the veople
in the development of the State's redistributional activi-ies. Man can never derive sel’-

respect from what he has been given, only from what he has ea-ned.

Thirdly if we are to achieve more than verbal self-reliance we must invest in research

and technical and managerial training on a scale unprecedented in our history.

Institutional Response

In the light of the foregoing it may be appropriate now to review the responses so far to
the need to institutionalize the concepts and policies which ought to be put in place if
industrial and management development are to be smoothly integrated into the progress of the

whole scciety.

Development like any other process has to be planned and managed, and since planning
and management of necessity interact continuously it would be undesirable to endorse any
approach which isolated th: "plenners" from the so—called "executing agencies". Our State .
Planning Commission has therefore been conceived not as a "new =conomic and political Czar,
but as the machinery meshed and co-operating with other agencies to ensure the realistic
conceptualization and efficient execution of National Plans in the economiec, social and
political sectors”". 1Its main function is co-ordinative in that it is intended from the vantage
point of a broad overview to establish priorities, develop rolicy responses, ensure that we

live within our means and generally to troster and protect the concept of balanced development.

It may as a sutsidiary function initiate projects but the primary responsibility in this
area still rests with public and private sector agencies. We are not seeking to institu-

tionalize initiative.

The main sources of inspiration for the conceptunlization of new industrial development

projects therefore are:




the Policy Ministers responsible to the Cabinet for resvurce development and industrial

activity in the various sectors of the economy;

the Public Corpcrations and Private Sector Companies from whose boardrooms most of the

investment ideas emanate.

In addiivion, the Ministry of Economic Development and Planning plays a pivotal role in
terms of prol=ct evaluation, deterrination of investment criteria and co-ordination of the
substantial involvement of offshore lending snd technical assistan:e agencies in the country's

development programmes.

Planning mechanisms alone will not ensure that worthwhile ideas go fnrward to fruition
and in an effort to ensure that stricily commercial consideratioas do uot overshadow develop-
ment priorities, the Guyana Government has taken ent-y into important supportive fields of
financial activity. The Agricultural and Industrial Bank, the Kational Co-operative Bank,
{ie Co-operative Insurance Service and the Mortgage Finance Bank attest to a determination to
facilitate balsnced growth and to widen financial management capabilities across the society.
The National Insurance Scheme is now firmly established and is providing Social Security as

vell as generating substantial sums for investmenu.

Tt can thus be surmise( that we have gone a fair way towrrds setting up an instituticnal
framevork which can underpin 'nd co-ordinate the myriad compl:xities involved in any thrust
for balanced development. If th.refore resources exist and supportive institutions are
already in place, why, it might be asked, is the prucess so long drawn out. The answers are
as recessarily complex as the problem but in accordance with my brief it is possible to advaice

one or two comments related to technology and nansgement.

Technological Development

In spite of an oft articulated commitment to the development of indigenous technolegy
it is distressiang to note how limited is our investment in research with the possible
exception of the sugar industry and even vwhere such traditions do exist their emphases are
salf-contained and do not pervade the rest of the industrial economy. The setting up of a
National Science Research institution is a most welcome if indeed belated response to this
yavning gap in our efforts to identify indigenous resources and technology and integrate theuw
into our industrial development thrust. This entity however, is inadequately staffed and
funded. Extensive research needs to be carried out before vwe can identify the commercial
potential of many of our vegetable and mineral resources. Much refinement of possibilities
already identified is also necded if we are toc match competitive standards prevailing in
overseas markets. Let us squarely confront the fact that our irnvestment in research needs
to be massively increused if appropriate technology is not to remain a phrase. Industrial
organizations should be required to pay a ‘evy each year to help finance research infra-
structure and the National Science Research Council should gear itself Lo undertake on a

"paid for" project basis much more commercially oriented research.

Even today whilst caug.L up in & world experiencing a rapid acceleration in the pace of
change, most of our industrial entities continue to neglect researcr «and product develop-
ment. The attitude often is that the original technology came from the North and any

refinements must necessarily emanate from the same source. Very few have budgetary




allncetiona

or recesrch and the fimatix ic completely witho
management hierarchy of almost all initi risi organizations. We cannst hope to compete on
the international market without contirucus prolucli development and it is time this fact wos

given practical recognition.

But even if all the shortcoming: r:enticned earlier were to be remedied overnight we
still face a further crippling cons rus:nt. There are too few technologists to usher in the
technological revolution. Our inve:tacnt in institutions to produce technically trair :d
people has been pitifully inadequat2. Hers again there is an argument in favour of productive
entities being levied on to contriiL..e towzrds the cost of technical training facilities
(unless of course they maintain threir own iwsining establishments of approved standard). The
main inputs however should emanat: {rom the (ertral Government and from favourably disposed
international agencies. We cannct create an iupact on our massive natural resources if the

relevant corps of human resource: is non-existent.

This lament leads us, logicelly, tc survey enother very serious constraint to rapid

industrial development.

The Managerial Dimension

In order to manage development we must first of all develop management. This recitation
of the obvious would be unnecessary if the country had in place an institutional framevork
sufficient to the task of producing an adequacy of managerial talent orientated towards the
practical aspects of their functioii. Unfortunately much more needs to be dcne in this respect.
Management disciplines are offered at the University of Guyana, and the Management Development
Centre, still seriously understafred, is attempting to stretch very limited resources to
embrace seminars and courses covering an ever widening range of topics. However both these
institutions are geared to impart techniques and these may also be culled from management
literature. We need to be able to give instruction in the processes of management so that
persons endowed with academic qualificaticns can master the art of getting things dome through
other people. At present the term "management” is for the most part regarded as an indicator
of hierarchical status rather than signifying results. This conceptual distortion of the
wanagerial role leads to an individualistic rather than a team approach to management with
resultant failures in co-ordination arising out of a competitive rat©s- than a co-operative
approach to the tasks at hand. There is a need to emphasize more forms of instruction based
on case studies which illustrute the team approach to problem-solving and the co-ordinative
motivational responsibilities of the management function. 1 would seriously advocate the
development of a modified version of the M.B.A. type business management programme with a
practical bias as a prerequisite for entry into the higher managerial ranks of academically
sound persons of limited managerial experience. Such a project would hopefully attract
institutional financing since it could impact dramatically on the ever present prnblem of
finding local counterparts to understudy overseas expertise made available under Technical

Assistance programmes.

Let us look a little more closely at the composition of the Public Sector Managerial
environment. We have a Cabinet comprised of Ministers responsible for the policy direction
of Corporations or functions within their sector of responsibility. They are not in charge
of the management of Corporations but are expected to answer for the consequences of mana-

gerial failureg. This classic separation of functions can only work if:




{a) Ministers Jerive their specific objectives from a long-term Na*ional plan approved

bty the Cabinet and for which resources have been identified;

{b) The objectives of the Corporations or executing agencies are fully integrated into
the s=ctor objectives for which the Ministers are respousible;

(c) The Ministers gear their Ministries to shed the attitudes of being remote from and
over and above the grim practicalities of trying to se.ve the society and generate an adequate

surplus at the same time.

There is in Japan a closer identificalion with the national economic interest betwveen a
private sector economy and the State than erists in many ex-British colonial territories
vhich now boast planned economies. We cannot afford a Public Service housed in towering
ivery. It must see its task as the faciliicting of legitimate economic activity even at the
expense of bending or changing many rules which huave possibly outlived the context of their
birth. Although obvious, it has taken a long time for this to oe recognized. Until re get
this perception right, the relationship between planners and executing agercies may continue

to reflect certain "conflict" symptoms and managerial initiative is likely to suffer.

In addition, the whole scciety is suffering & kind of "traasition stress” as the pace
of change =xceeds the absorptive capacity of many. Mixed signals at the political lavel still
leave for urgent clarification terms such as "functional superiority"” and trade union
sucpicions of the motivations behind the institutionalizatic: of worker participation coupled
vith an eqguivocal stance towards the concept of participative management in some quarters
combine to produce a managerial environment which presents fantastic opportunities as well
as sizable risks.

Inevitably the tasks and burdens of development must be shouldered by the Guyanese. The
problems are immense but so too is the promise. It is not merely a question of resources and
institutions. Do we have the wiil? Do we have the imagination to wrest continuing prosperity

from our richly endowed environment? 1In the finel analysis these are the real questions.
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ROLE OF TECHNNLOGY TRANSFER IN \'3\:)

NATIONAL ANY INDUSTRIAL DEVELOPMERT
TECHNOLOGY TRANSFER AND INDUSTRIAL DEVELOPMENT
rrak Long

Director, Tecunology Transfer Unit, Consultant to
Guyara Government on Technology Policy

I4TRODUCTION

Since the objective of this seminar is to look at the gquesticn of techrnology transfer
management and industrial developmert, it is necessary to look at the questioa of technology
transfer in the recent industrial develomment experience c¢f developing countries. The explicit

purpose of this paper is to provide such an 2xamination.

(i) Definition of Terms

In order to do so, some wcrking definitions are called for. Technology may simply be
regarded as knov-how, necessary fcr the productive functioning of an enterprise. In other
words, knowledge about production me*hodr, processes, techniques, etc. The term includes
hardware (factories, machines, equipment, laboratories, etc.) and software (knowledge,
experience, education aud -raining). Economists sometimes Araw a distinetion between
vroduccion technology i.e. technology used for production, and consumption technology
i.e. technology emboudi-=d in consumption, such as consumer gocds generated by production

technology.

The history of measuring the importance of technology to development is fairly recent in
origin. Most economic textbooks still insist that it is "exogenous" and by this off-hand
treatment ., effectively dismiss it from any meaningful analysis. The American economist Solow,
in quantifying tha effeet of technolugy economic growth in the United States of America found
that it accounted for some 89 per cent of the growth in that economy between 1909-1949. y
A study by Denison as to the importance of technology to development, alsc reached similar
coneclusions. 2/ Recenc statistical evidence from the Unior of Soviet Socialist Republics has
shown that technology has accounted for over 75 per cent of real growth in that economy. Y
If that is so, prima facie, technology is of special relevance to fev..-~oing countries. This
is so because such economies are anxious to bring about self-=ustaiined growth and development.
Thus, from a welfare economies point of view, the social value ,f technology would seem

greatest here.

1/ R. Solow "Technical Change end the Aggregate Production Function", Review of Economics
and Statist.rs, Vol. 39, 1957.

2/ E. Denison Accounting for U.S. Economic Growth 1929-1969 (Washington: Brookings
Institution 197k).

3/ See USSR Report in National Science and Technology Policies in_ Europe and
North America (Paris: UNESCO 1979) p. 385.
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(ii) Technology Transfer

The reievance of "technology transfer" to developing countries stems largely from the
fact that such countries often lack an indigenous capacity to generate the technology they
need. For example, available data for 1973 show the followiig: developed countries sccounted
for 87.4 per cent of R + D scientists and engineers and developing countries 12.6 per cent. b/
In terms of global expenditures i . technological innovations, developed countries at the same '
time accounted for 97 per cent cf these, developing countries 3 per cent. 2/ In verms of
global exports of technology intensive goods, developing countries in 1976 accounted for only
3.4 per cent of these and developed countries 96 per cent. At the same time, developing
countries imported czme 90 p2r cent of basic capitel goods from developed economies. &/ Thus,
the technology resource gap problem is clearly evident. Given the need to accelerate
development then, foreign technology tends to play a leading role in tf: development efforts
of most third world economies. Most of this foreign technology emanates from Western

industrialized countries.
The main vehicles for the transfer of technology to developing countries are:
1. Foreign direct investment including jcint ventures;
2. Licensing arrangeme.*s including pstents and trademarks;

3. Imports of goods and services (embodied technology). These incidentally constitute
the major portion of direct costs for technology transfer. In 19€8, for example,
out of $25.7 billion (US) expended by developing countries for foreign technology,

1/

imports of machinery and equipment constituted $18 biilion (US) or T2 per cent;

L. Technical assistance such as those affecting bilateral and multilateral

arrangemernts.

(iii) The Role of Industrialization in Development

Since we proiose to link technology to industrialization, we do well by triefly looking
at the role of industrialization in development. Most processes of economic development are
marked by a changing complexity in the structure of production away from primary production

specialization,
For developing countries then, some of the potential benefits of industrialization are
as follows:

1. Increase in processing of primary products i.e. agro-industrial activity, mining

and the like, thereby creating local vaiue added;

2. Stimulation of linkage effects in the macro-economic structure and adding greater

structural depth to economic activity because of 1;

3. Economic growth, as a result of additions to real output of goods and services;

L/ UNIDO Industry 2000: New Perspectives (New York. United Nations, 1979) p. 81.
5/ Dvid.

6/ Tbid.

1/ UNCTAD TD/B/AC 11/10/Rev. 2, March 1975, p. 28.




L. Creation of employment cornportunities;

5. Increase in export earnings capacity when industrialization is geared to

satisfying overseas deuand;

<. Reduetior of imports by producing goods formerly imported. That is to say,
benetits allied to imprrt substituticn;

T. As a result of 1, 2 and 5, the reduction of economic vulnerability by reducing

undue dependency on primary exports which face a voletile world market.

Because of some of ithe feregoing, industrialization can be regarded as central to economic A\

transformaticn.

Further, a recent study argues that "industrial growth can expand occupational choice of
the population of a country, promote greater equality in social as well as economic terms,
promote national pride, national self-reliance and naticnal independence for countries which

8/

wvere, until recently, colonies of Northern powers”. =

(iv) 'Two Sector Models' and Ind-istrializeiion

The theoretical foundations of the foregoing, optimism, concerning the role cf
industrialization in development, were born out of the dual sector models of economic
development , which were popularized to an importent extent by Caribbean economist
Arthur Lewis, 9/ Within the dual sector framework, an economy is made up largely of two
sect. 3 - & subsistence sector and a modern sector. The subsistence sector is akin to
agriculture in the main. It is characterized by the following: swrplus labour and therefore
high rates of disguised unemployment, low levels of productivity, primitive technology, low
rates of capital accumulation and a high incidence of poverty. There is also little marketable
surplus generated by this sector. The modern sector conversely, is made up mainly of
manufacturing activity. It is noted for modern technology, relatively high ruling wage
rates, productivity is quite high, there is a progressive expansion of capital and
technological change to provide the foundations for the economic dynamism of this sector.
Economic development is seen as a greduasl withdrawal of surplus labour from a relatively
inefficient agricultural sector to the modern sector which orovides the catalyst for
development and transformation by its very self-expansive nature. This dynamism
also helps to improve labour resource utilization and efficiency in agriculture, siuce
"dead labour” so to speak, is thrown off the back of this sector. In this scheme of analysis .
then, industrial activity and its partner in arms, modern technology, are central to

development.

(v) Industrial Development Policy - Further Remarks

T.ae 1950s saw attempts by developing countries to charter new horizons for development
based on a modern sector policy bias., This was partly influenced by the dualist model, jJust

looked at \or subsequent versions of it) which has an intuitive appeal to development analysis

8/ UNIDO Industry 2000: New Pergpectives ..... op. cit.

9/ See Arthur Lewis "Economic Development with Unlimited Supplies of Labour”,
The Manchester School, May 1954, p. 139-151. See also, C. Fei and G. Ranis, Development of
the Labow: Surplus Economy (Homewool 196L4) for further :xtensions.
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because of its simplicity, secondly because of its apparent realism, thirdly U .cause it seems
to provide a mechanica panacea for underdeveloprment. Indeed, it is true that development
thir ing as a vhole came under its sway. Industrialization and modern technology were after
all, the necessary ingredients to rid poor countries of Hla Myint's 'low level equilibrium

trap'.

To the economic historian, casual observations seemed to strike home the point. After ail,
this was the path followed by metropolitan countries. They were synouayaously industrialized
countries, and simultaneously constituted in Rostow's language, the quintessential stage of

"self-sustained “evelopment”. 10/

Also, agricultural specialization, because of low price
and income elasticity of demend, and its overall sluggish nature, seemed to offer *o many
developing countries linited scope for rapid economic development.

Further, reasoned some economists, savings (because of its importance to investment)
constituted the key transformational link between agriculture and industry. i/ Poor
countries, it was argued, saved little and because of this, could not genercte adequae
investment capital for stimulating economic activity in the moderu sector. Low levels of
savings resulted from lov levels of income and Engels Law (which postulated that at low
levels of income, the marginal propensity to save was low, meaning little room was left for
savings). Low leveis of real income were in turn induced by low levels of productivity. In
this "vicious circle world"™ (whirlL became associated with Nurkes) massive injections of capital
were considered necessary t. bring sbout industrial development in poo': countries. Given the
internal savings constraint just referred to, such capital it was furiher reasoned, had to come
from overseas; that is to say, from developed economies. The grand era of industriaiization
via foreign capital was thus born from the 1950s onwards.

(vi) The Industrialization Experience, Developing Countries_and Technology Transfer
Issues: Some Reservations

Ultimately, most policy measures are based on some form of theory, for it is theory that
éives some stature as to what such measures are likely to accomplish in real te:ms, under

particular essumptions. Policy prescriptions may be based on good theory or bad theory.

One of the major shortcomings borne out by industrialization experience, is to be found
in relation to the question of technology transfer. An elaboration is necessary. Such
industrialization attempts can be broken down into two groups, import substitution and export
promotion. Import substitution industrialization was primarily geared to satisfying the needs
of the home market; in particular, light manufacturing goods such as textiles, beverages,
food and the like. The easy phase of import substitution refers largely to light manufacturing
activity given the nature of the domestic market. For one, with adequate protection, domestic
demand in moat developing countries is such that a ready market exists for a range of consumer
goods normally imported. Sooner or later, however, as evidence seems to confirm, the domestic

market becomes a limiting factor for import substitution industrialization and exports have

10/ See W. Rostow, The Stages of Economic Growth (2nd ed.) (London: Cambridge University
Press 1971).

11/ See R. Nurkes, Problems of Capital Formation in Under-developed Countries
(Oxford: Blackwell 1953).
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to be resorted to in order to push the process of industrialization further. 12/ But producing

for a heavily protected domestic market and a keenly competitive foreign one is not the same.
And often, evidence seems to shov that the jump from the domestic to the internctionel market,
especially for indigenous third world firms, is not that automatic if they are able to be
competitive at < itermitional prices. Also, various tariffs and non-tariff barriers to trade
shov theaselves as a limiting factor. Further, the import substitution experience in the
capital goods or techrology intensive sector in developing ccuntries has been less spectaculer
than in the iight manufacturing sector, already referred to. The strategy became quite popular

in Latin America in the 1950s and 1960s and is also common to the Caribbean experience.

Ee that as it may, formal attempts at regional integration by many developing countries in
Asia, Latin America, the Caribbean and Africa provided larger regional markets by which trans-
natioaals, through subsidiaries or through licensing arrangements, anxious to jump tarif?

valls, were able to benefit from import substitution possibilities at the regional level.

T1 the case of the Caribbean, export-led industrialization gained much currency given the
small nature of the domestic market, the limited resource base to be found in some countries,
ard the attempts to reduce undue reliance on plantation agriculture. Barbados, Jamsaica,
Trinidad, Puerto Rico, and recently Haiti, are examples of such economies, which, with varying
degrees of emphasis, resorted to this strategy. Taiwan, Hong Kong, Singapore, and South Korea,
are examples of other developing countries, which have been making considerable headway with
this type of industrialization strategy, characterized by elaborate export processing zones.
These countries’' hopes for industrialization were in their ability to exploit relatively
abundant supplies of cheap labour or natural resources, within the existing sphere of
international division of labour. Two broad features are detectable in the literature -
traditional types using largely unskilled labour, and modern high technology types such as
electronics, computers, engincering and precision instruments and the like, where skilled
labour inputs are of growing importance. For example, the experience of a number of export

processing zones in Asia lends evidential support to this.

In the meantime, the two approaches to industrislization - import substitution and
export-led - although conceptually dissimilar, had two main features in common: the establish-
ment of lavish incentives schemes to attracst foreign investment, largely transnational
corporations, and the uncritical acceptance of imported technology as part of the
industrial ‘ation strategy. In cases where import substitution did not rely on foreign
investment , but stressed the active participation of the indigenous capitalist sector,
develoning countries still had to depend sigrificantly on foreign technology to lubricate the
industrialization process., In many instances too, most basic inputs - raw materials,
intermediate products, machinery and equipment - were supplied from abroad. In the case of
transnationals, this was done througn their vertically integrated world production network.

To be sure, between 1960 to 1977 developing countries' share in the world value added of
manufacture rose from 6.9 per cent to 9 per cent (see table 1). Between 1960-1965, the
annual growth rate of world manufacturing value added for developing countries was 6 per cent;
between 1970-1975 it was 8.7 per cent; in 1976 it was 8.5 per cent and in 1977 it rupresented
10.L per cent.

12/ See H. Bruton "The import substitution strategy of economic development: A survey”,
Pakistan Development Reviev, Summer 1970.




TABLE 1

World value added to manufacture

1960 1965 1970 1975 1977

Share of developing countries in
world manufacturing value added 6.9 6.9 7.3 8.6 9.0

Source: UNIDO Industry 2000: New Perspectives {New York, United Nations 1979) p. 88.

. As table 2 shows, the corresponding averages for developed market eccnomy countries at

the same Lime were 6.7 per cent, 3.2 per cent, 9 per cent and 4.1 per cert.

TABLE 2

Growth rates of world manufacturing value addec

Annual percentage changes

Developed market

Year Developing countries economies
1960-65 6.7 6.7
197CG-T75 8.7 3.2
1976 8.5 9.0
1977 10.4 4.1

Source: UNIDO Industry 2000: New Perspectives (New York, United Nations 1979) p. 89.

Thus, Judging from the data, developing countries as a group have been able to increase
progressively their involvement in the world division of labour as it affects manufacturing
activity. For some c~untries, such as Mexico, Braz’l, Taiwan, Singapore, Hong Kong -
sometimes referred to as rapidly industrializing courntries - involvement has been more
significant tnan the weighted average of developing countries a whole, just cited. For
other countries, such as land-locked economies in Africa, this involvemeni has tended to be
below the average, cited in table 2. It is difficult to generalize about the impact of the
industrialization experience in d~veloping countries, given the unevenness of the rates of
industrialization, varying emphas s of industrialization policies, and different resource

configurations facing them.

When allowence is made for the preceding point however, the benefits of industrialization

seem to have failed to live up to theoretical expectations in a significant number of cases.

As a result of considerable research which has taken place over the impact of technology
transfer in recent attempts at industrialization by developing countries, some of the main

problems identified in the literature are as follows:

1. Increased economi~ dependency on foreign technology suppliers which militates

against the self-reliant development;

2. Forms of economic control by technology suppliers;
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3. Tyirg of technology inputs and the use of restrictive business practices. This has
limited the prospects for developing indigenous technology. Often "tie in clauses"
prohibit the use of alternative technology as part of the technology package. This
also prevents developing countries from resorting to cheaper techrnology substitutes

or complemenis from abroad when th.ese are available in the international market;

L. Because of 3, the linkage votential in developing countries has been kept to a
minimum so that the application of imported technology has failed to make an

impact in terms of structural trarsf~rmation;

5. Relatively high price for technology provided from abroad, largely because of the
oligopolistic nature of the world technology market on the one hand, and weak bargain-
ing position of technology buyers from developing countries on the other. This has

resulted in balance of payments difrficulties;

6. Imported technology terds to be capital-intensive and has failed@ to make an impact
on problems of unemployment in developing countries. ‘The capital-intensive bias of
such technology is a function of the 'factor configuration' facing developed
countries themselves as suppliers of technology. Therefore, the technology they
export hardly satisfies the factor supply situation in developing countries, which

more otiven than not, demands the use of labour-intensive techniques;

T. It has failed, in a number of instances, to make an impact on the development of new
industrial skills in developing countries. In the main, technological know-how

associated with industrialization has been retained by transnationals;

8. Further, limited technological research on industrial activity is encouraged by
technology suppliers in develoring countries. According to one estimate, over

96 ver cent of R + D conducted by transnationals takes place in developed countries;

9. Because of the nature of the distortions which tend to occur in the factor market
imported technology has tended to aggravate income distribution and therefore
economic inequality in developing countries. For example, the use of a capital-
intensive technique means that the share of income going to the owners of capital is

greater thar that going to labour;

10. Consumption technology has tended to favour income needs of relatively well-to-do
social classes to the neglect of basic needs of the rest of the population. From
this point of view, it can be said that consumption technology is inappropriate to

the socio-2conomic conditions of developing --~untries;

11. Transfer pricing between parents and subsidiaries of transnationals has tended to
result in tax evasion for maximizaiion of global profits of such firms. For

exanple, by under- and over-invoicing of inputs supplied to or from overseas networhs.

Thus, the dynamics of technology transfer can be said to have been a main cause in the limited
impact of industriclization in developing countries. It has also been an important
contradiction to normally acceptable goals of development policy in a wide cross-section of

countries.

It seems fair to conclude that the industrialization experience of many developing
countrieg, given the lack of a concerted te:hnological strategy, has fallen gravely short of

expectations.
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The Lima Declaration has set a target of increasing the share of developing countries in
world industrial output by 25 per cent in the year 2000. From the evidence before us, that
target is unlikely to make eny meaningful impact on third world development, unless a radical

redressing of technrological distortions, just looked at, takes place.

GUIDELINES FOR TECHNOLCGY THRAMSFER MANAGEMENT
—
IN GUYANA'S INDUSTRIAL DEVELOPMENT , { %bg
W.R. Millager

Senior Industrial Development Field Adviser (SIDFA) for
the Caribbean

There must te few, if any, countries in the world with more potential cpportunities than
Guyana for industrial investment projects. And I have never seen a developing country whose
people are more able to take advantage of their possibilities. So it is not surprising that
many opportunities are already being converted into projects. One may look at the GUYSTAC

operations and at the recent GAIBANK report to see how much activity there is ongoing.

Now, it is clear that technology transfer - in one form or another - represents a major
part of the heavy ongoing investment in manufacturing activities. But since technology
transfer is a means and not an end in itself, it is by now conventional wisdom that technology
transfer must be "managed”. But managed for what purpose? Well, the purpose is surely to
achieve development objectives, and there is a set of national industrial development policy
objectives which varies somewhat from country to country, and from time to time. Some of the
policy objectives which currently appear to receive a high degree of positive reinforcement in

Guyana are as follows:
Increase production of consumer, intermediate and capital goods;

Generate foreign exchange earnings and/or savings (i.e. increase manufactured exports
and local value added);

Provide additional employment;
Build technological and managerial self-reliance ("capacity");
Provide opportunities and incentives and rewards for individual and group achieveme.it;

Mobilize full use of national resources through co-operation among public, private and

co-operative sectors.

Some people, in considering the subject of this paper, may ask for an indication of what
exactly is meant by the term Technology Transfer Management, which is not yet really in
very widespread use. It may be defined as "a system by which technology is acquired, generated,
assessed, selected, adapted, applied, disseminated and promoted, in accordance with rational
principles of resource allocation involving socio-political and cultural, as well as economic
criteria”. This definition does not give much direct help %o managers and decision-makers. So
1 propose to offer seven guidelines which may be useful in evolving an increasingly effective

Technology Transfer Management system in Guyana.
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But first, it should be acknowledged that Technology Transfer Management must still be
considered a "frontier area”. In other words, I knov of no country which is likely to be held
up &5 a model for a comprehensive Technology Transfer Management system. Not even Mexico,
which certainly has long and creditable experience in this field. Thus, there is room for

some flexibility and certainly a need for innovation in approaching the subject here in Guyana.

Guideline No. I: Mainstream position

Technology Transfer Management belongs in the mainstream of development. And where is the
mainstrean? Whorever the skills, money and decision-making power are located. Partly among
public institutions and partly in the private sector. As a negative illustration, comsider
the Institute for Develcpment Studies (IDS), located on the campus of an East African University.
Some years ago the IDS published penetrating analyses, but its papers seemed to be blithely

ignored by the officials who granted licences and incentives. IDS was not in the mainstream.

Guideline No. II: Promotional role

Technology Transfer Managzment has a positive promotional role, not just a restrictive
screening and compliance function. The system can help identify project opportunities and
constructively influence project design; it is nct basically a go/no-go checkpoint. Useful
tools for this purpose are fiscal incentives and technical help as well as recognition and

awards.

Guideline No. IJI: National profitability

There is a place in the system for a down-to-earth form of national profitability analysis.
As an example, consider the trade-offs involved in choosing between the production of liquid
and powdered dete-gent. And what about the choice between powdered and ground coffee?! And how
many different druy formulations should ultimately be manufactured?

Guideline No. IV: Motivation and creativity

A viable Technology Transfer Management systea must be concernmed vith motivation eand
practical results, not Just rhetoric. Vital to success is the videspread willingness of
individuals to apply creativity and energy in ways compatibic #ith common goals. Incentives
and recognition (such as publicity) for achievement are essential elements. It is also of
interest to note that there is sometimes a thin line between the (preferred) perception that a
politician’s action, affecting a specific project, is in line with his statutory policy-msaking
responsibility, or a perception that it may constitute a demoralizing exercise of political

interference.

Guideline No. V: "Training for remaining"

Technology Transfer Management success requires that promising skilled people be challenged
by on-the-job training and by progressively increasing authority and responsibility im
accordance with their expanding capabilities and interests. The principal alternatives are
emigration and so-called "burnouts". Thus, it is appropriate to vse & system of action-learning
which helps ensure that such people feel truly involved in Guyanese opportunities for personal
growth and satisfaction. One readily available technique is to set up multidisciplinary action-

learning teams to deal with current project-related tasks, Examples of possible topics might
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be one or another aspect of the mini-hydro programme or the pesticide formulation and packaging
scheme or perhaps the prospects for energ’ ccaservation at a particular manufacturing plant.

There are many more possible topics and a pilot programme could be started with little effort.

Guideline No. VI: Short- versus long-term R + D

Technology Transfer Management must reflect an allocation policy governing the allovable
time and expense before a particular technology can be used commercially. An off-the-shelf
technology may or may not be preferable to one that requires moderate adaptation, vhile the
adventage of generating an indigenous technique may appear worth the risk of possible
disappointment. The allowable time horizon may arbitrarily be kept short, especially if

confidence in ultimate success is weak.

Guideline No. VII: Systems approach

The final Technology ‘lransfer Management guideline simply reiterates the need for a system
of interrelated measures which do combine to yield acceptable results, For exesmple, training
and incentives may be ineffective if the "meinstream" guideline is ignored. And the system
will not work unless excessive brain-drain can be averted. The key question of respective
institutional roles will be dealt with at length in a later session. But it is a basic
empirical truth that the leadership of a few individuals ultimately produces results, and is at
least as important as the clear division of responsibilities. And, agein, the media can

contribute vitally to stimulating success by publicizing plans and progress.

In summary, it is clear that very considerable resources are being expended to inject
technology into new and existing productive activities in Guyana. Successful technology

transfer is therefore both a crucial challenge and a rich opportunity.

Development of effective Technology Transfer Management is essential to help ensure the

required pay-off in production, jobs, and foreign exchenge gains.

UNIDO has become associated with the development process in Guyana in various ways. For
example, on my first visit here in September 1979, one of the first people I met was
Mr. Baptist, Executive Vice-President of the Guyana State Corporation. In a short time it was
agreed in principle, that UNIDO should co-operate with GUYSTAC to establish a consultancy unmit
to deal with all manner of ceDacity utilization problems and eventually to become involved
in identification, preperation and promotion of nev projects. One year later (September 1980)
a UNIDO team-leader started work with a dynamic Guyanese team. Much progress has been made on
the technology transfer problem through the efforts of this team.

Now I feel that the Technology Workshop set up during the week of this Seminar will come
up with some very practicel ideas for specific action programmes - not for UNIDO particularly,
but for initiative to be taken locally, maybe in partnership with agencies such as UNIDO,

Some Action Possibilities

1. One good example is the challenge Mr. Baptist posed concerning management training. He
proposed use of local case studies and problem-solving teams, as a means of stimulating people
and building self-reliance. It might be suggested that GUYSTAC set up s pilot programme of
this nature, using an outside facilitator if necessary. Funds can be dr'.: from the UNDP/UNIDO
Consultancy Budget. The pilot programme should be done in co-operation . .“.21ma Joseph, and
afterwards the Guyana Management Centre would possibly want to continue i%, S0 &35 not to divert

the attention of the concultancy team from its other duties,
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2. Mr. Trotz was also among my fi.st contacts in Guyana. We conceived an industrial
technology project, eventually assigied to UNESCO for execution. The idea of commercialization
of indigenous technology could be boosted, and suggestions for a programme could be provided
with the help of UNIDO's Development and Transfer of Technology Branch.

3. Mr. long and I drafted a multi-faceted project some time ago. We coula start on part of

that project, if funds are available, tied to project identification and preparation, for
example.

4. Mr. Tanaka and I expect to discuss the proposed Caribbean Technological Consultancy
Service (CTCS) with Mr. Demas at the Caribbean Development Bank (CDB) in the very near future.

Guyana can participate in and benefit from the CTCS at a very modest cost.

>- Finuily, maybe in a year or sao, we ¢an all reassemble and review progress achieved towards
the evolution of & fully operational Teclnology Transfer Managewent process. The group's

action recommendations are eagerly a.eited.

NATIONAL INSTITUTIONAL ASPECTS - THE CASE FOR SYSTEMATIC MECHANISM
FOR CC-ORDINATION AND MANAGEMENT OF TECHNOLOGY TRANSFER

W.H. Tanaka \\ %SLE‘

Head, Development and Transfer of Technology Branch, UNTDO

At the very beginning of this Seminar, reference was made to the four main elements

strengthening technological capabilities and capacities. These were:
(i) Technological capabilities - or human resources development;
(ii) Technological capacities - or institutions? infrastructure development;

(iii) Tecnnology policies and programmes based upon the national strategy and
priority objectives, in order to provide a framework for implementing the

various activities in a co-ordinated and integrated manner;
(iv) An efficient information systenm.

An effective transfer of technology cannot be ensured without these three main elements
being in a satisfactory state of art.

Technology transfer is an extremely complex matter, involving a whole spectrum of action.
In order to simplify the thinring, we have divided this spectrum into a series of steps.

Tnsofer as technology transfer for industry is concerned, these steps are:

(i) Identification and selection o approvoriate technology;

(ii) Begotiation and acquisition of its foreign technology;
(iii) Adaptation of the acquired technology;
(iv) Absorption of the technology;
(v) Development of the technology, including indigenous technologies.
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To manage effectively the technology transfer process, the technological capability -
human resources - in the country concerning each of these steps has to be strengthened. It
also applies to the technological capacities; +ihat is the institutional infrastructure In the

country has to be created or strengthened so that each of these steps can be duly covered.

Based upon the information on the situation in Guyana, which is admittedly of a very
limited nature, we would like to put forward some thoughts, as a basis for a "brain-storming".
It may be that some of these ideas could essentially be put into a reality. We should also. at

this point of time, classify our basic viewpoint as to "an institution”.

Frequently, despite the fact that some sort of an institution, or an organization, or an
office already exists in the country, & new project is designed and put into operation because
the existing one is not properly functioning, or because it is of a different source of finance
or under another jurisdictional authority, etc. This is a clear-cut duplication of work and a
complete waste of resources. Furthermore, it only adds to confusion, rivalry and inefficiency.
A better solution would be to ¢ .rengthen the capability of the existing institution so that it

can improve its activities and satisfactorily discharge its intended duties and tacks.

One more matter which should be clearly understood is that vhen we speak about an
institute or a centre, it should not be considered in the form of a new building, a nev office,
a new physical entity. It is always recommendable to give due thought to the scope of duties
and tasks as against the available resources and size of operation anticipated, to avoid an
exaggerated planning resulting in superfluous capacity and high investment costs. The needs
should be considered in terms of "a function"”. A function can be carried out by a one-man
operation also. When a need is identified, and implementation decided upon, it is better to
start off as a small unit or a section of an existing entity that has some relevance to che
sutstance of the works, and then gradually expand and enlarge the unit in parallel to the
experience acquired, the available resources, and the increase of tke scope of the tasks
assigned to it. From the implementation point of view also, this will be simpler in that it
is always somewhat easier to expand successful operation- rather than start up anev some

operations.

Following is a list of potential institutions -~ that is functions or services - which

could come into consideration in Guyana.

Types of Technological Institutions

Ope of the main elements, i.e. technology policies and programmes, requires institutions
to implement them. They provide a measure of continuity and collective interaction of
experience and in due course, become repositories of technical capabilities. At the same
time, they can orly be as good as the policies and programmes they help to implement, ani only

as good as the technological capabilities or manpower available to implement the work.

Institution building can be quite expensive, and can also raise a host of co-ordination
problems. On the other hand, the problems of technology development, transfer and management
are too numerous for a single institution to tackle, except perhaps for iue purpose of

monitoring.

Bearing these facts in mind, lrt us see what kind of institutions do come into consideration

on general terms. (It is not intended to be complete.)
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Ministry of Science and Technology;

National Council/Committee for Science and Techrology;
Project formulation and evaluation centres;

Industrial and technological information c:atres;
Industrial research institutions - single or multi-sectoral;
Technology development centres;

Consultancy and envineering services;

Extension service centres for medium and small industries;
Technology regulating offices;

Investment promotion services;

Standardization and quality control offices;

Institutions for technological education and training;
Industrial design development centres;

Productivity offices;

Management development institutes including training centres, etc. - an endless

list including, for instance, co-operatives about which we have already heard.

The institutions may be for promotional, regulative or service purposes, and, as agreed
upon previously, may be considered in terms of functions or services rather than institutions
per_se. When assessing the institutions, it should be on the basis of their output with
particular reference to their ~~ntribution to the national requirements for which they were
established, and not judged by the number of persons employed or by the expenditures incurred.
As regards national institutions, the place of the respective instituticns in the governmental
set-up, their involvement in decision-making for industrial and technological development, and
their contacts with the industries and the public are critical factors in assessing their

effectiveness.

In the context of the technology transfer spectrum on the one hand, and the types of
technological institutions we have just reviewed, and apart from technological education and
training institutions, there are three basic types of institutional functions that have to be

covered:

1. Technology development strategy + policy formulation and monitoring at che
macro-level as well as technology selection, screening and evaluation at the

micro-level.

These functions have to reside in a government department or agency, suitably

in & set-up that can influence decision-making.

2. Technologicel information, evaluation and consultancy assistance to the

industries aud entrepreneurs.

These functions should be so organized to have effective relations with

gorernmert, financial institutions and industry.




3. Technology development, adaptation and commercislization with facilities for

consultancy and extension work.

These functions have to be exercised by research institutions or technology
development centres (applied research czntres), and may be single or multi-

sectoral depending orn the prioriiies and requirements.

Having revieved the several situations of the needs of institutional functions and

services, let us look into the case of Guyana.

Governmental Sei-up

In view of the high priority given to the subject of science and technology, many countries
have established ministries cr agencies for science and technology, be they developing or
developed countries. Again, many countries have created national advisory councils or
committees on science and technology, composed ¢ 7 representatives from all sectors end areas
having relevance to the over-all protlems of science and techriology, witb the abjective of
providing advice to the government on the complex problems to be catered for by them. The
Technology Transfer Unit could be considered as a first step towards such a set-up, and there

is no doubt about what heavy *tasks and responsibilities lie ahead.

The main objectives of organizaetions and agencies within the government set-up would be
to provide clear-cut guideliners and to ensure a concerted and co-ordinated action in the totail
field »f technclogy transfer and marnagement, while the practical implementation of the work
should be entrusted to other organs, institutions and services. One exception, however, would
be the technelogy regulatory offices which should be charged with the task of monitoring
acquired technologies from abroad and screen new proposals on the basis of a systematic
assessment of its relevance and contribution to the national economy. UNIDO's TIES programme
is to promoie co-operation among such offices in developing countries with the aim of

assisting their positive development and satisfactory performance.

Information Services

We have hLeard so often about the important role which systematic information services has
to play in the process of technology transfer and management. It covers each ste, of the
technology transfer spectrum. To identify and to select a technology, one needs information
on what is available, and who has it, which one suits better the purpose i.e. appropriate
technology, etec. It also provides needed information and data to successfully negotiate and
acquire the technology from the potentiul technology supplier. It is also very important in
the R + D vork, that is the adaptation and development of the technclogy. It is necessary to
keep up to date with the technological, economical, environmental and other aspects of the
acquired technology. The information service, or centre, will have to be organized so that it
can satisfy the needs of the nation and the industries and particularly of the priority sectors
of development. Does Guyana have such a service, that can complv with the requirements? Can it
be strengthened and expanded to comply with the needs and serve the purpose? What about its
regional or inter-rzgional linkages? Is it effectively functioning as a partner in a network?
UNIDO's INTIB (Industrial and Technological Infor-ation Bank) has created a network on a world-
wide basis, and could link it3s system with that of Guyana. In case a new centre is to be
created, appropriate assistance could be provided, subject, of course, to the availability of

required funds.
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An important point is ihiat ihe informetise serwvice should be an active and dynamic one,
and rot a sleeping set-up, in the sense cf a mere collection and stacking up of numerous

books, Journals, reports, etc. onto the shelves.

Industrial Hesearch Centres, Technology Development Centres

Again, there is no need to emphasize the important role which such centres or institutes
have to play. Apart from the traditicnel function of underteking R + D activities, which
jtself should be oriented strictly to the priority sectors and areas of the development
strategy and goals, essential technological functions, such as extension services, pilot
plants and commercialization of technologies and successful R + D results, should also be

performed.

The Institute of Applied Science and Technology (IAST) is alresdy performing a part or
more of these anticipated and required tasks. It is a matter of assessing the scope of needs
from the national needs' viewpoint, and matching resource allocations to enable IAST to carry
out the work. Eventually, one could assume that separate single-purpose institutions cotld
spring out of th; present organizational set-up to ensure more concentrat2d end intensive work
in that particular area. It would nevertheless be desirable if they remained under the same

direction, or umbrella, to facilitate easier interchange of the capacities and capabilities.

Consultency and Engineering Services

It would not be an exaggeration to say that a large portion of the self-reliance and
techknological independency lies in the availability of effective and efficient consultancy and
engineering capabilities. It is this phase of work that converts technology into a powerful

wveapon of production.

GUYSTAC has already initiated action in this respect, and UNIDO is very pleased to be
participating in such efforts, through the project established by GUYSTAC, with co-operation
of Mr. W.PB. Millager, SIDFA (Caribbean), and funded by UNDP.

The initiative of GUYSTAC should be fully supported and expanded, pulling together * 1e
available local capabilities in the country, to serve comprehensively Guyana Pharmaceutical,
GUYNEC, etc., and to stimulate availability of such services for both public and private

enterprises.

Standardization and Quality Control Office/Bureau

An important basic element of industrialization developing healthily is standardization and
quality control of the products. The relevance and importance tc technology transfer is a vast
task and should be given serious consideration, since “he later the actions are taken, the more

difficult it will become to harness this already complicated subject.
Others

I understand that there already exist many institutions, services and facilities in
Guyana. The work of the Management Development Centre, and the efforts made by the University
of Guyana in manpower-building at the education level, are very impressive. An Industrial

Training Centre is also in operation.
The problem, if any, therefore should be to:

(a) Find the places where the respective institutions, centres and services fit in, within

the nver-all technolopgical develapment strategy and policy of Guyana;
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{b) Hake u clear-cut idcatificaticn ¢f their Autiss, tasks and responsibilities, or in

other words, the role they are to play in the over-all picture of development in Guyana;

(c) Ensure a synchronized and co-crdinated action betwveen and among the various elements
and components, in an integrated manner so that their performances and outputs can contribute
to the maximum extent of promoting and sustaining the efforts of national develepment through

technology transfer, development and management.

In summing up, Mr. Tanaka complimented the efforts being put into this most important
element of a sound and successful economic and industrial development process in the coﬁntry;
the strengthening of technological capacities and capabilities. It is a long-term and
laborious process to be followed up with patience. But there are also numerous areas which are
of a short-term nature and which could be started up immediately. The basic step has been
taken in the form of the setting up of the Technology Transfer Unit. As was mentioned, there
is much brainpover in Guyana. And the experience is also there, as we have witnessed throughout
the whole period of this Seminar, and particularly as we have heard from Mr. Harold Davis of
GUYSUCO.

The problem is hov to harness these elements and direct them towards bringing positive
impacts to the over-all development process in the country. This Seminar could be a
significant step towards technological self-reliance. Having had the pleasure of co-sponsoring
this event, we feel deeply involved in the successful fo'low-up of what we have spent >ur time
on in this room. It would also, however, require close involvement of each one of the
participants and their personal engagement in bringing together e collective force to ensure
that "Action of Follow-up" so that the "words" so cheap as they may be, can be converted

into a valuable stage of results to the satisfaction of each one of us of having achieved

something.




- 32 -

PART THREE
TECHNOLOGY TRANSFER ISSUES IN GUYANA (CASES)

o i 355

Director, Technology Transfer Unit; Consultant to
Guyana Government or Technology Policy

Broad Qutline

The traditional form of foreign direct investment in Guyana was plantation agriculture.
This was later complemented by mineral resource investments. The second half of the twentieth
century saw the emergence of contractual arrangements involving foreign firms with locsal
partnership largely in manufacturing activities. For example, Joint ventures, licensing, and
know-how agreements, and the like. Legal differences notwithstancine, the key similarity
between traditional forms of foreign direct investment and contractual arrangements is direct
control over tile nature and form of technology transfer on the part of the foreign technology
supplier. More often than not, these tend to be transnational corporations, operating in
oligopolistic or mcnopoly type markets. A United Nations survey or. the market behaviour of
transnationals, for instance, has confirmed the growing strategic importance of manufacturing
and service sector activities to the global spread of such corporations. During the 1970s,
Government nationalized transnationals engaged in sugar and bauxite operations. Thus, it is
estimated that the State has direct control over 80 per cent of the economy. This has meant
a declining role of foreign direct investment and private investment as a whole. However,
given the traditional importance of foreign capital in the Guyanese economy, it is necessary
to deal with it, in this paper. Table 1 shows the increasing role of the State in over- il
inv_stment activity. In 1961, this was G$43 million compared to G$62.3 million (private).
In 1979, public investment had risen to G$250 million compared to private investment of
G$60 million. And between 1970-19T6 for example, US direct investment in Guyana drépped from
US$L0 million to US$22 million,

Traded goods are really technology embodied in output of one sort or enother, pieces
of know-how, use of sxills, the transformation of various inputs as a result of technical

process, and the like.

Two brotd components can be roughly identified: consumer goods and capital goods
{including intermediate ones). One of the characteristics of small economies such as Guyana
is undue dependency on imports and inleed foreign trade. Imports are required to fill the
immense gap which exists between aggregate domestic demand and domestic supply. A basic
structural explanation for this gap is the underdevelopment of the transformation capacity of
such economies. Lack of finance capital, know~how, skills, entrepreneurship, and the like,

are sometimes attributed to this.

Whatever the Justification for this may be, the main point to observe presently, is that
economies which are basic producers of raw materials for export, are unable to directly
satisfy domestic demand to any important extent unless a major trensformation of the input-

output matrix takes place. Thus, it is not surprising that a significant portion of Guyana's
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consumption needs and capital requirements are obtained from abroad. In this context, a
capitel goods sector, which is crucisl to structural transformaticn, is hardiy existent.
This state of affairs Is reveaied in the structure of imports =nd exports in tables 2 and 3.
From this, it will te seen that Guyana imports mainly technology intensive goods, and tends

to export those with a low technological content - mainly primarv goods.

As in the case of foreign direct investment, scant evidence secems to suggest that much
of the technology traded in consumer and capital goods affecting Guyana is obtained directly
or indirectly through transnationals. Thic arises from the fact that such corporations are
significant traders of technology in the international economy. This though, is not un-
connected to their role as important generstor, of technology. Some economists have iindeed
identified technology es a major strategic factor in competitive rivalry affecting trans-
nationals. In 1979, for example, Guyana imvorted some 56 per cent of its imports from iestern
economies where such corporations predominate. This remains so even though Government bas
been diversifying its trade relations in an effort to reduce traditional reliance on
North America and Europe. Further, much of the Caribbean Community (CARICOM) trade is directly
or indirectly mediated through such corporations. This, howevever, remains to be quantified.

In 1979, some 20 per cent of Guyana's imports were from this source.

The importance of technical assistance, meanvhile, arose as a result of the need to fill
certain resource gaps which were evident in Guyana and elsewhere. To an important extent,
this was devoted to social overhead capital {drainage and irrigatica, transport, education,
health, power, telecommunications, communications, skilled manpower and the like). Quite
recently, such assistance is rendered to direct productive activity (textile, clay brick,
leather, to name a few), and socialist economies are increasingly active in the area.
Previously, much of this assistance emanated from the United Kingdom of Great Britain and

Northern Ireiand, the United States of America and Canada.

Technological Underdevelopment, International Specialization and Guyana

If then, Guyana is dependent on the industrialized North for the technology it uses,
it must be because Guyana lacks a capacity to generate technology to satisfy its development
needs. This lack of a domestic technological cupability is sometimes regarded as techno-
logical underdevelcpment. It is necessary to put this in a historical and structural

perspective.

Before the advent of European colonization, what we now know as Guyana was technologically
developed in the sense that Amerindian tribesmen used indigenous technology to transform their
largely pre-capitalist socio-economic formations. This is a classic case of technological self-
reliance. Fishing, hunting and planting and other forms of eronomic activity were conducted
larpely by the use of acquired skills and instruments of production (capital) which were developed

by man in his so-called primitive state and were appropriate to his needs and mode of life.

The technology was certainly not as sophisticated as today's modern technology, given the
state of our present knowledge. Local technology used not only to produce but to live (for
example, construction, household utensils including those for cooking, furniture, medicinal
purposes, etc.). An all-embracing technological infrastructure had developed. By a curious

irony, such an infrastructure is lacking in Guyana in today's twentieth century world.




Investment activity

(G$ million)

PRODUCTS 1969 | 1970 | 1971 | 972 | 1973 | 197k ' 1975 1976 1977 1978 1979
Puslic |

Invest-

ment 1/ 2.6 | 56.2 | 66.3 | 73.8 |114.0 |155.0 |250.0 |355.0 230.019L.0|250.0
Private

Invest-

ment 2/ 62.3 | 67.8 | 39.1 | u7.3 | k.0 | 65.0 | 70.0 | T0.0 60.0| L7.0| 60.0

1/ Includes investment of public enterprises from 1966.
2/ 1Including stock changes.

Source: Bank of Guyana Annual Report, 1979.

TABLE 2

Imports by major economic classification
(G$ million)

T i
CONSUMER GOODS CAPITAL
IRTERMEDIATE GOODS GOODS
. NON-DURABLE GOODS Total
Total ot
Year Total Food | Total | Fuel Food Totel
Consumer Non- for Interme-! and for Chemicals | Capital Imports
Durable House- | diate Labri- | Industry l Goods
holds goods cants
197k 1/| 108.0 69.3 bk, 311.0 | 103.5 40.8 37.8 1L43.0 567.0
1975 131.6 81.2 48.2 414.1 135.0 51.8 k6.5 260.6 810.6
1976 165.3 98.9 56.8 450.2 137.5 68.2 46.8 303.0 927.4
1977 1k2.9 100.4 6L.9 L11.0 160.4 51.4 38.8 226.4 804.3
1978 130.9 97.4 62.6 421.1 169.9 48.8 42.6 153.6 711.1
1979 2/| k2.0 n.a. n.a. 497.0 230.0 64.¢ 39.0 k1.0 785.0
1/ New Series.
2/ Estimates.
Source: Bank of Guyana Annual Report, 1979.
TABLE 3
Exports - main activities
{G$ nillion)
T
AGRICULTURE MINERAL
! BAUXITE/ TOTAL
PERIOD Sugar Rice ALUMINA EXPORTS
Total Bauxite
Alumina
1974 28L.8 49.0 198.2 600.0
1975 k13,1 84.8 271.9 858.0
1976 1/ 258.7 73.6 288.8 711.3
1977 1/ 185.7 66.8 331.0 661.2
1978 234.6 96.0 332.0 753.8
1979 1/ 226.3 80.8 327.4 737.5

1/ Provisional.

| Source: Bank of Guyana Annual Report, 1979.
I
|
|
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Leclmiologive: underdevelopment in Guyana must begin with colonialism
as a mode of production and as a mode of international division of labour. A convenient
reference point is the so-called plantation sys .em. This system ultimately saw the advent of
external ownership and control over economic resources including technology, a nev mode of
production marked by international ex:change and the rising importance of surplus value
appropriatic... Slave labou= was introduced on a» mass scale initially. Plantations originally
began ar individual family farms but became organizational and technologically complex over
the years. They were, by the end of the nineteen:h century, to become synonymous with one
of the leading transnationals of the day - Booker McConnell. Forced labour was Jater sub-
stituted by wage labour with the abolition of slavery so that labour power became a marketable
commodity subject to the dictates of plantation "capital"”.

The plantations were instrumentel in introducing modern production techniques from metro-
politan Britain as oligopolistic competition in the world sugar market, and cost reducing
strategies, amongst other things, became critical for international production. Cost reduciug !
strategies, prima facie, would serve to enhance surplus value and sharpen the competitive
cutting edge of respective transnational firms. Thus, the technological requirements of
plantation agriculture were fashioned largely by such firms. It is true that the system was
partly labour intensive for cane cutting, by way of illustration, but processing, refizzment

etc. vere to an important extent capital intensive operations.

In terms of the above, the point to observe, is that local labour was used mainly in
rudimentary activities, namely "soft" technolcgy areas, but not in key areas (for instance,
production, engineering, research and development) where relevant skills and know~how of

sugar manufacture were crucial. This perversity was even more so the case in capital gcuds

technology related to the sugar industry (e.g. equipment, machinery, spare parts, engineer
design, ete.). Primary production specialization therefore induced a type of technological

specialization wher: the periphery was colonial Guyana :nd the centre metropnlitan Britaia.

The foregoing pirture applied with equal force to the natural resource sector of Guyana.
For example, bauxite which traditionally was owned and controlled by transnationals. Here
too, a type of technological specialization was induced whereby a local capability for techno-
logica. mastery of these raw materials for processing, and other activities were virtually non-
existent and were not promoted. On the other hand, the mastery that dzveloped was retained
by transnationals. Patent laws, the organizational structure of the industries, and monopcly
control, amongst others, all ensured that the diffusion of this know-how to Guyana was agairit
the corporate interests of transnational capital.

Further, the demand induced by foreign technology, for labc.:» use in both plantatinn
agriculture and mining (also in several Carilbean economies) meant that artisan and ot.
indigenous technology which existed were eithzr destroyed or stultified. Labour used for
"primary accumulation” being effectually absorbed into the so-celled modern sect.r.

Booker McConnell and bauxite companies (Reynolds and Alcan), meanvhile were important traders
in both consumer and capital goods. The commercialization of traders' technology embodied in
these, also dealt a blow to the indigenous potential for producing basic consumer goods. In
the absence cf this technological competition embodied in foreign trade, it seems clear, given
the resource potential, that Guyana would have been mcre sclf-sufficient in many consumption
items such as fonds, building and construction materials. consumer durables, and the like,

Tt Also limited the development of production technnlopy.
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In spite of major attempts during the 1970s to transrform the Guyanese economy, the country
remains rundamentally (ependent on foreign technology and locked into a vicious circle of

technological dependenc on overseas technoleogy suppliers.

The foregoing historical background showed how this dependency was both structurally
and colonially induced. Further, the economic structure within which this dependency is a

central feature, has been a standard explanatior. of the nrocess of underdevelopment worldwide.

Some Contemporary Issues

It is necessary to make observations on sone of our findings concerning the contemporary

technologicsel dynamics of Guyana.

In an examination of over 7O firms in the country, with varying sizes, the following is

evident.

(a) Well over 80 per cent of the technology used in the country is imported. Over
90 per cent of the patents and trademarks in the economy of Guyans are dominatod by foreign
technology; the industrial property system being biased against indigenous technological

interests.

(b) Deperdency on overseas raw materials and intermediate inputs is importantly
determined by the technology used including machinery and conditions stipulating use of such

technology.

(c) Current problems of production and productivity in the country are importantly
influenced by the functioning of imported technology. On a weighted average basis, it is
conceivable that with a proper technology transfer policy, the real outpu* in the country can
increase itrelf significantly across the board, with existing stocks of capital. This is
because most of the factors responsible for existing rates of under-utilization of plant
~apacity in the county are technologically induced. In some instarces, some 80 rer cent

" capacity under-utilization has been traced to techknological factors.

(d) The main prcblem facing foreign technology in the country, apart from direct costs
for acquisition of technology ard terms of payment, is its improper absorption and assimila-
tion into the mainstream of macro-economic activity. In this sense the appropriateness of
such techrolcgzy to development as a whole, is brought into question. This, in turn, is
importantly determined by the types of choices technology buyers in Guyana have made in the

first instance. -

(e) Training and education are not fully geared to solving the problems of absorption
and assimilation of imported technology and for the development of indigenous technology for
which much po'.ential seems to exist in the country. Nor is it fully geared to develop

indigenous technology to its fullest.

(f) We have found immense technological potential of a wide range of products in the
capital goods sector, but importantly in the consumption goods sector. Also, in ters of
technological service capability (construction, engineering, design, etc.) much capability

exists as well.

(g) However, many constraints, ranging from the unavailabiliiy of skills, finance, the
supply of certain types of inputs, mnanagement, non-development of certain intermediate

substitutes in the country, exist wh ~h limit this capability.
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(h) 1In terms of Research and Development limited amounts of this is spent in the
country and considerable duplication of efforts exist. And little co-ordination of activity
exists where such duplication is present. Total R + D is way below the stipulated
United Nations target of 1 per cent of GMP. Additionally weak linkages exist between R + D
and the productive structure of the country. And R + D does not, on the whole, seem geared
to adaptation of imported technology thereby msking them more efficient from the peoint of

view of assimilation and absorption.

{i) There seems to be much innovative work tsking place in the country which coes
unrecorded with the country benefiting to a small extent, in terms of diffusion of these

"indigenous technologies". In other words, little technological continuity exists here.

Some Problems facing Technology Buyers

Some of the problems faced by technology recipients in the country are:

(i) Lack of capacity to prepare a project properly, i.e. from preliminary study to
the economic and technological feasibility study and to engineering ramifications

of this.

(ii) Lack of proper information of the sources of alternative technologies worldwide

end comparative prices in terms of sales.

(iii) Management ability in terms of functioning of technology under riven socio-

economic conditions is lacking or limited.

(iv) Specific kinds of skilled personnel to work technology efficiently is sometimes

not available.

(v) There is, in many instances, a lack of knowledge and skilled ability to purchase
other inputs such as raw materials, components, equipment, or to examine substitu-
tion possibilities. Also of relevance is inadequate domestic technological infra-
structure such as servicing, maintenance, spare parts replacement possibilities,
substitution possibilities for use of indigenous raw materials and other inputs,

ever present foreign exchange constraints, and the like.

Some Conflict Areas

Some of the problem areas of technology transfer are:
Conflicts in terms of growth and productivity

Conflicts in terms of the promotion of indigenous technology, self-reliance and participa-
tion of Guyanese in technological development

Non-development of indigenous resources

Conflicts in terms of economic transformation given th: above
Conflicts in terms of balance of payments

Conflicts in terms of Guyanese welfare

Conflicts in terms of basic needs

Conflicts in terms of effectiveness of planning

Conflicts in terms of employment creation.

The case ig clear for proper technology transfer mansgement from the point of view of
firms operating in the country, and from the point of view of development policy as a whole.
In this respect, it can be argued that the problems identified have been partially induced by

the non-existence of a conearted technolopy policy framework.
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THE PATENT SYSTEM jl [
elvyn Savkies \ \, C\
Mel Sawvk k).,"j

Senior Lecturer, Faculty of Technology
National Science Research Council

Introduction

Due to the historical development of the international division of labour very few
developing countries produce modern capital goods. The sophisticated high-level technology
is concentrated in the developed countries. Moreover most of the developing countries lack a
clear cut scientific policy and the means of producing the skilled manpower for their develop-
mental needs. When they do produce the skilled manpower they lose the majority of that’
skilled manpower to the developed countries. Also barriers are placed as regards access to
informaticn as regards specific processes. The situation is such that the developing countries
have to import technology on a large scale, pay heavily for access to technology and so con-
tinue to be perpetually dependent on the technology of the developed countries. The inter-
national patent system is one of the means by which the developed countries control the rate
of transfer of technology to the developing countries. A report prepared Jointly by the
Inited Nations Department of Economic and Social Affairs, the United Nations Conference on
Trade and Development (I'NCTAD) secretariat and the International Bureau of the World
Intellectual Property Organization (WIPO) (1) shows that

"84 per cent of 21l valid patents in developing countries are foreign

owned and most of them are in the hands of corporations based in five

developed market economy countries, about 90 to 95 per cent of these

foreign patents are unused."

Easier access to technical knowledge and selective choice of technologies can improve
living standards. The international patent system as operated acts to a distinct disadvantage
to the developing countiries as the UNCTAD reports show. This paper briefly examines the

system in relation to the laws of Guyana, the Patents and Designs Act.

The Paris Convention

The Paris Convention for the protection of industrial property was adopted in 1883 and
was revised as late as 1967. Guyana does not belong to the Convention also Barbados and

Jamaica. An UNCTAD report (2) deals with the structure of the Convention and points out that:

(a) The Convention does not contain any general commitment to the importance of the
public interest nor any specific statement regarding the economic development objectives of

the developing countries;

{(b) Argues that if the Convention is to be revised then an explicit statement would
have to be introduced

"underlining the importance of making the international patent system

responsive to the development objectives of developing countries and

emphasizing the need for the system to be adapted in ways consistent

with the realization of those obJectives."

(c) The developing countries have only played a minor role in the revisions of the
Convention which does not recognize their distinct situation. The spread of national patent
laws is related to development of the industrial revolution and the colonial domination of

most of the developing countries until recent times;




- 39 -

7 an M~ v T T I S
A\ QLULC LUC F&LLDS LUUVCLLIVL PIUVLIRCD
in industrial property, it is of significance for those countries which are either relatively

large exporters of industrial property, relatively large importers, or both.

Table 1 shows the spread of national patent legislation, 1873 to 1973 and indicates that
legislation has only been recent in the developing countries coinciding with the beginning of

the decolonialization period.

TABLE 1 (1)

The spread of national patent legislation, 1873 to 1973:
number of countries having patent laws in given years

GROUP OF COUNTRIES 1873 1884 1900 1911 1925 1934 1958 1967 1973

Developed market-economy coun-
tries ... ...ccieeiinenceceenes 9 11 16 17 19 20 20 20 20

Socialist countries of Eastern

Europe ........cceececoenneens 1 2 3 4 7 7 8 8 8

Southern European countries .. 2 3 3 3 4 4 4 4 4

Developing countries ........ 10 13 23 28 42 44 60 83 85
of which:

Africa .....covveevneen
Asia .. .eciiiiiiinnnann,
Latin America ..........

Other States .......coeevnnn

16 19 19
15 19 22 22 24 25 25

O O W e -~
D = N
~
]

(=
(=]
[}

TOTAL WORLD 22 29 45 53 73 77 95 116 120

Table 2 emphasizes this point and shows that membership of the Paris Union increased with

the independence for developing countries.

TABLE 2 (1)

Increase of Paris Union membership by groups of countries:
number of members in given years

GROUPS OF COUNTRIES 1884 1500 1911 1925 1934 1958 1967 1973

Developed market-economy

comtries ., ... 000000in000n, 6 11 13 18 19 19 20 20
Socialist countries of Eastern

BUrope .........cv0ivunininns 2 6

Southern Europesn countries .. 2 2 2 4 4 4 4.




TABLE 2 (cont'd)

GROUP OF COUNTRIES 1884 1900 1911 1925 1934 1958 1967 1973
Developing countries ........ S 3 S 9 9 15 42 44
of which
AFTiCa covevienevennnennns 1 1 1 2 2 3 23 23
ASia ...ivniinnncnnnnns 2 2 6 8 3
Latin America ............ 4 2 4 4 4 3 8 9
Others ......eeecenveeoeens 1 1 1 3 3
Other States .......o.veeeeas 1 3 5 3

TOTAL WORLD 13 16 22 37 39 47 78

8

The core of the patent system is that exclusive rights are granted to inventors by different
national laws and special legal machinery is set up for this purpose. A model law for developing
countries has been prepared by the Urited International Bureau for the Protection of Intellectual
Property (BIRPI) in 196L4.{1) The model law provides:

The patent shall confer upon its registered owner the right to preclude third parties
from the follcwing acts:

(a) Wkhen the patent has been granted in respect of a product:
(i) making, importing, offering for sale, selling, and using,
the product;
{(ii) stocking such product for the purposes of offering for
sale, selling, or using;
(b) When the patent has been granted in respect of a process:

(i) applying the pro-ess;

(ii) doing any of the acts referred to in (a) above in
respect to a product obtained directly by means of
the process.

The Guyana Law

The Guyana law governing patents is the Patent and Designs Act of 1937 which was amended
by several acts and as recently as 1972.

The Guyana Act like other laws is for the protection of inventions. Patents were devised
to provide a reward fcr the inventor, and give individuel irducement to inventors to encourage
inventive activity and increase the knowledge of society as a whole. At present the patent
system is of very little benefit to Guyana in development terms, this is due tc many reasons

including:

(a) Patents are obtained to protect, or monopolize, the flow of imports to the countries
concerned. This is because in many instances the patent is held by a private c-mpany or trans-

national which insists on direct investm<at or partnership in the venture by thke developing
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country. Studies have shown that the owners of patents or technology dictate terms as to where
rav materials for the developing country's projects or propo: ‘d industries should come from.

This generally leads to over pricing.
The UNCTAD study (1) states in paragraph 377 of its report:

"The degree of overpricing in the charges for these imports protected
by patents from competition in the developing countries could be sub-
stantial."

The point is further emphasized hy parsgraph 378.

In those cases where a patent is used as the basis for a licensing contract the empirical
work conducted in various countries indicates that such contracts often contain restrictive
clauses which themselves lead to & heavy burden of indirect costs. The existence of limiting
clauses in such contracts may be summarized (1) as follows:

"Export restrictions are a prominent feature of licensing arrangements.

Given the international production and marketing strategies of the

transnational corporations holding many paterts, they wish to maximize

their profits through appropriste control over the locations of their

production and over the possibilities for inter-country sales of products.

In those instances where such sales across national frontiers would

create difficulties for the corporation, e liritation on exports is e

logical concomitant of its over-all strategy.”

{v) Prevention of the use of *he patent for productive purposes so that the market of

the patent-granting country is reserved for the benefit of the patent-holder;

(¢) The majority of patents in Guyana are owned by foreigners and multinational corpora-

tions and are unused.

In the case of (b) the Guyanea Government or private local industry may have carried out
feasibility studies to determine whether a patented prcduct couid be produced in Guyana. The
studies would have revealed that it may be cheaper to import the patented product from else-
vhere, moreover the use of local materials, employment, and training of personnel goes towards
the saving of foreign exchange. The foreign patent owners and transnational corporations under
the present international putent system derive great benefit at the expense of the developing

countries in this area.

Evidence from the Deeds Registry in Guyana indicates that the granting of patents has not
led to any foreign investment in Guyana by foreign patent owners. The smell number of foreign

patents used in production in developing countries is given in Table 3. (1)

TABLE 3 (1)

Patent holdings in developing countries by ownership and use, 1972

No. of patents held Distribution
Itew in thousands %
WORLD DISTRIBUTION

Developed Countries 3,300 94
Developing Countries 200 6
TOTAL 3,500 100

Distribution in Developing Countries
Held by nationals 30 16
Held by foreigners 170 8L
of which uged 10-20 5-10
not usged 150-160 90-95




Table 4 (1) gives an indication of duration of patents of inventions in selected countries:

Duration of patents of inventions in selected countries

TABLE 4

Yesrs
GROUP OF COUNTRIES
1-5 6-10 11-15 16-20
Developed market- Italy Australis
economy countries Jepan Austria
Canada
Denmark
Federal Republic
of Germany
Finlend
France
Norway
Sweden
Switzerland
United Kingdom of
Great Britain and
Northern Ireland
United States of
America
Socialist countries Bulgaria Germar. Democratic
of Eastern Europe Czechoslovakia Republic
Romania Hungary
USSR
Southern European Turkey Spain Greece
countries Turkey Portugel
Spain
Turkey
Developing countries Argentina Argentina Argentina Algeria
Chile Chile Brazil Criie
China China Chile Iran
Iran Colombia China Israel
Venezuela Egypt Egypt Liberia
India India Malawi
Iran Iran OAMPI countries
Peru Irag Pakistan
Venezuela Korea (Republic of) Phillppines
Mexico Sudan
Sri Lanka Tunisia
Syrian Arab
Republic
Uruguay

In Guyana there has beern some failure to make us2 of section thirty-one (31) of the Patent

v.nd Designs Act 30 of 19439, where there is provision for prevention of abuse of monopsly rights

under a patent. There has not been any known case of anyone applying to the registrar after

the expiration of three years frcm the date of sealing a patent.

This could be attributed to

the failure of industry to .1ake use of the scientific, technological and design-engineering

capabilities that were available tbefore the accelerated brain drain which started a few years

ago. The fact that prior to 1971 most industry was owned by multinationals may be the reason,

but they certainly had the technological capabilit.ies but not the will to contribute to the

development, of Guyana.
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all its research and development at its headquarters in Montreal, Canada. No attempt was made
to develop the research capabilities of Guyarese, in fact it wvas not until after 1971 when the
comparv was nationalized that a research and developrent unit was set up to serve the needs of
the local concern. It is these research and development ckills which will enable Guymine in
the long run to extend the technology in order to diversify their line product. The strategy
of a developing country like Guyana should aim at developing capabilities as part of a strategy

of technological self-reliance. Technological self-reliance will give Guyana

(i) Increased knowledge and capability; and
(ii) Develop evaluative skills so that we can be in a
better position to bargain and obtain good terms
for imported technology.
With the banning of certain products, in 1971, there should have emerged that creativity
to make use of local materials etc. to replace imported products. There we. not enough local

research and development into produce and products using local materials so that domestic needs,

incomes and tastes could be satisfied.

Section thirty-one (31) of the Patent and Pesigns Act also provides for other circumstances

for the abuse of monopoly rights under a patent as shown in the appendix under 31 (b), (f).

Although not being & member of the Paris Union, Gryana doe. legislate on compulsory iicences
which allow the patentee to be protected from abuses of the invention and derive a reasonable

advantage in relation to profits from his invention.

Some countries also specify items that are eligible tou be patented. Table S (1) summarizes

the regulating governing patentability for selected countries:

TABLE 5 (1)

Fields of exclusion from patentability in selected countries

Field of exclusi.n Countries

1. No specific exclusions Australia, Federal Republic of Germany, Ireland,
Netherlands, New Zealand, United Kingdom of Great Britain
and Northern Ireland, Cuba, Jordan, Liberia, Malawi,
Philippines, Sri Lanka, Sudan, Zambia.

2. Food Products Austria, Canada, Japan, Spain, Switzerlaend, Brazil, Chile,
Colombia, Egypt, India, Korea (Republic of), Kuwait,
Tunisia, Venezuela, Yugoslavia, Czechoslovakia, German
Democratic Republic, Hungary, Poland, Romania, USSR.

3. Plant varieties or kinds of Denmark, Finland, France, Norway, Sweden, United States
animalg, or essential pro- of America, Poland, Romania, USSR, Algeria, Colombia,
cesses for obtaining plants Israel, Nigeria.

or animals

L, Pharmaceutical products Austria, Canada, Italy, Japan, Spain, Switzerland, Turkey,
Czechoslovekia, German Democratic Republic, Hungary,
Foland, Romania, USSR, Argentine, Brazil, Chile, Colombia,
Egypt, Ghana, India, Iran, Iraq, Korea (Republic of),
Kuwait, Lebanon, Morocco, OAMPI countries, Pakistan,
Syrian Arab Republic, Tunisia, Uruguay, Venezuela,
Yugoslavia,

(continued)...
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TABLE 5 (cont'd)

Field of exclusion Countries

5. Chemical substances Japan, Switzerland, USSR, Brazil, Chile, China, India,
Korea (Republic of), Mexich

6. Nuclear materials, atomic Japan, United States of America, Czechoslovakia, Poland,
energy, atomic weapons Romania, Brazil, India

T. Programmes for computer France, Poland
machines

6. Inventions related to hustria

State monopolies

9. Items deemed ccntrary to Ghana, Iraq, Peru
public or s~cial interest
or economic development

The relevant section twenty-eight (28) of the Patents and Designs Act dealing with licences
of right is given in annex 1. There is evidence that few applications are made for compulsory

licences and there may be many reasons for this including:

(a) The public is not aware that section twelve [12) provides for on th: acceptance of
the completion specification,

"the Registrar shall advertise the acceptance in the Gazette and the

application and specifications, with the drawings, samples and speci-

mens (if any), shall be open to public inspections.”

At present the public or the local scientist and engineers are not aware of this section
of the law. It is necessary that the "public" be aware of the patents, and see what uses could
be made of some inventions appropriate to local conditicns. This use of patent documentation
will depend to a large extent on the country's know-how although there is compulsory licensing

with the local Patents and Designs Act.

(b) Absence of the technological capability to assess patents when received in tle
patent office. There is not any known case of rejection of a specilication when ji. is sent to
the examiner appointed by the Registrar. The National Jcience Research Councii (N3RC) together

with IAST should see to it that there is trained personnei to assess pat_ucs, local and foreign.

(¢) The interests of foreign firms not to use the pat-ot “- M- ana for strategic reasons.
The international protection of patent rights (Paris Convention, as we have already seen takes
into account, primarily the interest of the technology suppliers. It is largely through the
transfer of technology that the developed countries seek and do control to a great extent the

development process in the developing countries and the existing market system.

Foreign firms therefore do not intend or wish to foster or create potential competitive

centres of innovation.

Therefore, unless they can get conditions, through licensing or otherwise, to create and
perpetrate a psychological environment of dependence, they are unlikely to use a patent that

will give the opposite effect.
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(d) The duration or peri.«d for which a patentee can retr..n monopoly privileges is too
long, fourteen (1h) years in Guyana for example. This needs to be revised in the light of

rapid technologicual advance and it is obvious that the national interest must take priority.

Discussions and Conclusions

The evid:nce shows that most of the patents granted by the Government of Guyana are owned
by foreigners or transnational corporations. This is a reflection of the technclogical and
economic gap between Guyana and the developed country/countries concerned. Also, as indicated
earlier because of the absence of knovledge of registered patents locally by the business and
scientific community the provisions in the act of the compulsory licensing and monopoly has

not been taken advantage of or tested.

The rindings of the UNCTAD report (1) as regards the agreements entered into by developing
countries concerning use of patents is worth quoting:

"Even the small number of foreigners' patents which are actually used in

production processes in developing countries represents a transfer of

technology. In these cases, however, the agreements, entered into by

developing countries, concerning use of patents through foreign invest-

ments or licensing arrangements frequently contain not only high royalty

payments and charges for technical services raising the direct costs of

obtainirg the technology, but also restrictive practices and in some

instances abuses of patent monopolies, either explicitly embodied in the

contrac.ual agreements or implicitly followed by subsidiaries and affiliates

of transnational corporations, which impose heavy indirect or 'hidden'

costs through overcharging for imported inputs. The foreign exchange burden

of these costs - much larger than direct costs - applies to all developing

countries regardless of whether they have national patent laws, or whether .

they are memhers of the Faris Union.”

There is need to review the legislation in light of our economic circumstances and the need
toc develop our indigenous technological capabilities. Unless we develop and improve our
scientific and *ec.nological infrastructure we will always be recipients of out-dated

technologies.

It is apparent that the present legislation in Guyana as it “elates to patents is coloni-
alistic in origin and therefore was not structured to meet the socio-economic needs of a developing
Guyune. In other words the present patent system enables the patent holders the majority of
whom are from developed countries to create monopolies and to control the world market system

for imports and distribution of goods.

There is need for institutional support mechanisms to stimulate local patent activity and
at the same time to reduce costs associated with an undue dependency on foreign technology
initiated through patents. To be able to stimulate local activity our technology infrastructure
has to be developed, in a sound science and technology policy and consideration of social and
cultural attitudes to technology. It also means dynamic and progressive changes in the educa-
tion and training system. More emphasis must be placed on science and technical education at
the secondary school level. We must train the personnel on a continuous basis to meet this
challenge. The education and training of technicians and engineers must be such as to prepare
for professional work in design and engineering-research and development. Industrial training
and experience must be an integral part of the curricula. At pregsent we are short of engineers,
technologists and sciertists, trained managers and basically engineers with adequate industrial

experience.
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We, therefore, urgently need to get dcwn to restructuring the educational system so as to
produce and develop our technological iafrastructure. Some of the changes recommended by the
UNCTAD report (1) include:

"Introduction of inventor's certificates, granted to applicants of any

nationality as in socialist countries of Eastern Europe or in Algeria;

exclusion of some products or processes from patentability; a limitation

of the duration of patent grant for specific products or processes; 1in

the balance between monopoly rights of patent holders and general public

interest, a shift in favour of greater recognition of public interest;

strengthening of disclosure requirements; stricter provisions for non-

use; strong provisions egainst sbuses in patent licensing agreements."

A bibliography of patents with abstracts for the period 1900 to 1979 is to be published
later this year. The draft of this publi:zation is available for perusal and it is hoped that
the final publication will help stimul=%c interest in pstents for the economic and technological

development of Guyana; and at the same time to activate policy measures in the area.
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Annex 1
Extract from the Patents and Designs Act, Chapter 90:03 Act b of 1972.
Title 1
Application for and Grant of Patent

Application: 3. (1) An application for a patent may be made by any
person who claims to be the true and first inventor of an
invention; whether he is a Commonwealth citizen or not,

and whether alone or jJointly :th any other person.

(2) The application must be made in the prescribed
form, and must be left at, or sent by post to, the Registrar

in the prescribed manner.

(3) The application must contain a declaration to the
effect that the applicant is in possession of an invention,
vhereof he, or in the case of a Joint application one at
least of the applicants, claims to be the true and first
inventor, end for which he desires to obtain a patent, and
must be accompanied by either a provisional or complete

specification.

(L) The declaration required by this section may be

either a statutory declaration or not, as may be prescribed.




Specifications:

Advertisement on
acceptance of complete
specification:

Term of patent

Term of patent (30 of
1949, L of 1972)

L. (1) A provisional specification must describe the nature

of the invention.

(2) A complete specification must particularly describe
and ascertain the nature of the invention and the manner in

wvhich the same is to be performed.

(3) In the case of any provisional or complete specifi-
cation where the Registrar deems it desirable he may require
that suitable drawings shall be supplied with the specifica-
tion, or at any time before the acceptance of the same, and
such drawings shall be deemed to form part of the said

specification.

(4) A specification, whether provisional or complete,
must commence with the title, and in the case of a complete
specification must end with a distinct statement of the

invention claimed.

(5) Where the invention in respect of which an appli-
cation is made is a chemical invention, then, subject to
the prescribed rules, typical samples and specimens shall,
if in any particular case the Registrar considers it desirable
so to require, be furnished before the acceptance of the
complete specification, and the applicant shall be at liberty,
where he su desires, and subject to the prescribed rules,
so to furnish any typical samples and specimens, unless the
Registrar in any particular case considers that it is un-

desirablie that any should be received.

On the acceptance of the complete specification the Registrar
shall advertise the acceptance in the Gazette and the appli-
cation and specifications, with the drawings, samples and

specimens (if any), shall be open to public inspection.

21. (1) The term limited in every patent for the duration
thereof shall, save as otherwise expressly provided by this
Act, be a term beginning on the date of the patent and ending
at the expiration of sixteen years from the date (to be
entered in the register of patents) on which the specification
accepted as a complete specification is treated by the

Registrar as having been first left.

(2) Any patent the original term of which had not expired
at the date of the commencement of this Act shall have effect
as if the term mentioned therein was sixteen years, subject

to the following conditions:

|




Compulsory licences and revocation

Provision as to patents
endorged "licences of

right."
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(a) any licence existing at that date which has been
granted for the term of the patent chell he tre

having been granted for the term as so extended if the

licensee so desires;

(b) if the patent would, apart from this section, have
expired on or before the commencement of this Act, the patent
shall, during the period of extension, be subject to all the
provisions of section 28 (except subsection (5) thereof) as

if the patent had been endorsed "licences of right".

(3) where any party to a contract with the patentee or
any other person., entered into before the commencement of
this Act, is subjected to loss or liability by reason of the
extension of the term of any patent under this section, the
Court shall have power to determine in what manner and by

vhich parties such loss or liability shall be borne.

(L) A patent shall, notwithstanding anything therein
or in this Act, cease at the expiration of the period pre-
scribed for the payment of any prescribed renewal fee, unlers
the patentee pays the fee within that period or within that

period as extended under this subsection.

The period prescribed for the payment of any such fee
shall from time to time be extended to such period (not
exceeding & period three months longer than the prescribed
period) as may be specified in a request in that behalf made
by the patentee to the Registrar, if the request is made,
and the fee and the prescribed additional fee (which shall
not exceed one hundred dollars) are paid, within the period

so specified.

(5) 1f any proceeding is taken in respect of an
infringement of the petent committed after a failure to pay
any renewal fee within the prescribed pecriod, and before any
extension thereof, the Court before which the proceeding is
proposed to be taken may, if it thinks fit, refuse to award

any damages in respect of such infringement.

28, (1} At any time after the sealing of a patent the
Registrar sheall, if the patentee so requests, cause the
patent to be endorsed with the words "licences of right",
and a corresponding entry to be made in the register, and

thereupon

(a) any person shall at any time theveafter be entitled
as of right to a licence undier the patent upon such term: as,
in defauit of agreement, may be settled by the Registrar on
the application of either the patentee or the application:




Provided that any licence the terms of vhich are settled
by agreement shall be deemed, unless otherwise expressly
provided, to irciude the terms and cciditions specified in
paragraphs (c) end (d) as if they had been imposed by the
Registrar thereunder in like manner as if the terms had been

settled by the Registrar;

(b) in settling the terms of any such licence the
Registrar shall be guided by the followiag considerations:
(i) he shall, on the one hand, endeavour to
secure ne widest possible user of the
inventioa in Guyana consistent with the

patentee deriving a reasonable advantage
from his patent rights;

(ii) he shall, on the other hand, endeavour to
secure the patentee the maximum advantage
consistent vith the invention being worked
by the licensee at a reasonable profit in
Guyana ;

(iii) he shall also =ndeavour to secure equality
of advantage amorg the several licensees,
and for this purpose may, on due cause being
shown, reduce the royalties or other payments
accruing to the patentee under any licence
previously granted:

Provided that, in considering the question

of equality of advantage, the Registrar shall
take irto account any work done or cuatlay
incurr<d by aay previous licensee with a view
to testing the commercial value of the
invention or to securing ‘he wvorking thereof
on a commervial scale in Guyana.

{(c) any such licence the terms of which are settled by
the Registrar may bc so framed as to preclude the licensee
from importing into Guyena any goods the importation of
which, if made by p2rsons other then the patentee or those
claiming under him, wo:ld be an infringement of the patent,
and in such a cese the patentee and all licences under the
patent shall be deem:d to have mutually covenanted against

such importation;

(d) every such licensee shall be entitled to call upon
a patentee tn take proceedings to prevent the infriingement
of the patent, and if the patentee refugsea or neglects to
do so within two months after being so called upon, the
lizensee may institute proceedings for th2 infringement in
his own name as though he were patentee, meking the patentee
a8 defendant. A petencee so added as defendant shall not be
liable for any costs unless he enters an appearance and
takes part in the proceedings. Service on him may be
effected by leaving the writ at his addrecs for service

given on the register;




Provisions for pre-
vention of abuse of
monopoly rights

(30 of 1949)
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(e) 1if in any action for infringement of a patent so
endorsed the infringing defendant is ready and willing to
take a licence upon terms to be settled by the Registrar,
no injunction against him shall be awarded, and the amount
recoverable against him by way of damages (if any) shall
not exceed docule the amount wiich would have been
recoverable against him as licensee if the licence had been

dated prior to the earliest infringement:

Provided that this paragraph shall not apply where the
infringement consists of the importation of infringing

goods ;

(f) the renewal fees payable by the patentee of a patent
so endorsed shall, as from the date of the endorsement, be
one moiety only of the fees which would ctherwise have been

rayable.

31. (1) Any person interested may at any time after the

expiration of three years from the date of sealing a patent
apply to the Registrar alleging in the case of that patent
that there has been an abuse of the monopoly rights there-

under and asking for relief under this section.

(2) The monopoly rights under a patent shall be deemed

to have been abused in any of the following circumstances:

(a) 1if the patented invention (being one capable of
being worked in Guyana) is not being worked within Guyana
on a commercial scale, and no satisfactory reason can be

given such non-working:

Provided that, if an appiication is presented to the
Registrar on this ground, and the Registrar is of opinion
that the time which has elapsed since the sealing of the
patent has by reason of the nature of the invention or for
any other cause been insufficient to enable the invention
to be worked within Guyana on a commercial scale, the
Registrar may make an order adjourning the application for
such period as will in his opinion be sufficient lor that

purpose;

(b) if the working of the inventior within Guyana oa
a commercial scale is being prevented or hindered by the
importation from abroad of the patented article by the
patentee or persons claiming under him, or by persons
directly or indirectly purchasing from him, or by otler
persons against whom the patentee is not taking or has not

tak:n any proceediugs for infringement;




Provisions af o unfair
exercise of process
patent

f2) 1if the demand for the patented article in Guyana

= e 3 Tl v mandk - -
5 not Leing met L xtent and on rescsoneble

"

terms;

(a) 1if, by reason of the refusal of the patentee to
grant a licence or licences upon reasonable terms, the trade
or industry of Guyana or the trade of any person or class of
persons trading in Guyana, or the establishment of any new
trade or industry in Guyana, is prejudiced, and it is in the

public interest that a licer.ce or licences should be granted;

(e) if any trade or industry in Guyana, or any person
or class of persons engaged therein, is unfairly prejudiced
by the conditions attached by the patentee, whether before
or after the pessing of this Act, to the purchase, hire,
licence, or use of the patented article, or to the using or

working of the patented process;

(f) if it is shown that the existence of the patent,
being a patent for an invention relating to a process
involving the use of materials not protected by the patent
or for an invention relating to a substance produced by such
a process, has been utilized by the patentee so as unfairly
to prejudice in Guyana the manufacture, use or sale ol any

such materials:

Provided that, for the purpose of determining whether
there has been any abuse of the monopoly rights under a
patent, it shall be taken that patents for new inventions
are granted not oniy to encourage invention but to secure

that new inventions shall so far as possible be worked on

a commercjisal scale in Guyana without undue delay.




PATENTS AND TRADEMARKS ) \' Sq,
Gillien M. Pollard

Research Assistant. Technclogy Transfer Unit

Introduction

Developing countries such as Guyana are finding it increasingly necessary to institute
national policies and strategies which will reduce their dependence on the international
economy and at the same time maximize their national self-reliance. An important feature of
the international system is the importu.*ion of technology, which in most instances is a
transfer of technology from the industrialized t> the developing countries. At this period in
the development of Guyana, one of the policies being proposed is the nromotion and development
of indigenous technology and the transfer of approprizte technology. These two objectives may
foster the maximization of self-reliance and the minimization of external dependence. This
policy has two immediate implications, the first is that the indigenous sector has been
neglected or relatively underdeveloped, end the second being that the economy was a recipient

of technology which was often inappropriate to the country's particular circumstances.

In order to pursue the policy successfully, there arises the neei to monitor anl regulate
the flow of technology into the country. OCne regulatory mechanism is the Patents and
Trademarks System. It is therefore necessary to evaluate this system since it forms the basis
for many technology transfer agreements, This paper discusses the Patents and Trademarks
System in terms of its adequacy as a stimulant for the development of indigenous technology

and as a regulatory mechanism for the transfer of appropriate techaology.

Definition of Terms

A patent can be interpreted as the granting of the sole right t.o a person or persomns, tc
make, use or sell an invention in the territory where this right has been granted. This right
prevents other persons from using, making or selling the invention wi:hout the permission of
the holder of the patent. 'A patent confers upon its holders an ownership right to a specific
product or process for a designated number of years and thereby facilitates collection of a
reward for inventive activity.” y Royalties are oaid for the use of patents. The main role
of the Patent System is the provision of adequatc information to the public in exchange for
monopoly rights which are granted by the State throngh patert laws. Other supplementary roles
include he prctection of new inventions, the encouragement of research and innovations and

the disclosure of discoveries,

A trademark is more obvious than a patent. It is a means of identification, such as a
mark, a letter, word or words. used in the course of trade so that the goods to which it is
applied may be readily distinguished by the public from similar gocds of other tralers.
Product differentiation is cne of the main functions of the trademarks system. The rationale
for trademarks has been given as the need to protect and maintain quality control of the
product with the mark and to assist in promoting the product. In a recent publication of the
United Nations it is stat=d that:

“Trademarks are universally recognized as a device used by a producer or distributor *o

identify the goods he is making or selling, through such identification it is generally

possible to distinguishk the goods according to their source of origin, that is to
distinguish the goods of one enterprise from those of other enterpriscs.” 2/

1/ KAMIEN, MI; GCHWARTZ, N.L. - "Patent Life and Regsearch and Development Rivalry",
American Economic Review, Vol. iv, No. 1, March 197h, p. 133,

2/ UNCTAD - The Role of Trademarks in Developing Countries, p. 1.

;
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An Overview of the Patents and Trademark; System in Guyana

The first Paten’ Act in Guyaia was passed 1n 19U2. Tne legal sysier is &k inheéritancce
of the colonial era, ergo, it is based, to a significart extent, on the British system.
Political independence brough: no major changes in the system. Since 1902 there have been a
number of amendments to the *atent Laws, the first being passed in 1937 and enforced in 1938.
Subsequent amendrents were male in 1938, 1949, 1956, 1961 and 1972. The rirst Trademarks Acts
in Guyana was passed in 191Lk. It was however amended in 1928 to facilitate United Kingdom
transfers of trademarks. Sin:e 1928, there have been three other amendments, these were in
1952, 1956, and 1972. It was observed that most of the amendments in both the Patents and
Trademarks Acts resulted in the main from changes in the British legal system and not from
any real desire to make the system more specific to the needs and development patterns of
Guyana.

Inventors, wishing to ha e thecir inventions and innovations patented in Guyana may
obtain p.tents from the Regis-rar of Deeds. In addition to those patents which are processed
in Guyana, there also operate; a system of patent transfers between Guyana and the
United Kingdom, whereby paten-s that are processed and registered in the United Kingdom may
be transferred to the Patent legist: : in Guyana, bypassing the normal procelure, This feature
which will be referred to as "UK transfers” is a direct outcome of the colenial relationmship

betweer Guyana and Britain ant is also applicable to trademarks.

In an effort to divert from the British system, the Patent Acts arn~ndment of 1972 stated
that those patents registerel in the United Kingdom and transferred to Juyana should be
subjected "to all conditions .stablished by the laws of Guyana as if a patent had been issued
to him in Guyana under this A-t." 2 .This in itself constitutes an inconsistency since
Section 58 of the Laws states that 'Privileges and rights so granted shall date from the date
of the patent in the United Kingdom and shall coatinre in force only so long as the patent
remains in force in the Unitel Kingdom." L/ In the United Kingdom, patents become lapsed
after 20 years. It is important to note that United Kingdom transferred patents are carried
in the register for fees that are substantially less than'those paid by locally processed
patents. United Kingdom transfers pay a total amount of ten dollars whereus locally
processed patents pay an initial one hundred dollars along with annual renewal fees as from

the end of the fourth year until the patent is lapsed.

To obtain a patent or trademark an application with complete specifications, including
illustrations where applicable, is submitted by the proprietor through a ratent agent, who
also acts on behalf of the trademark as applicant, to the Registrar of Deeds. The specifica-
tions are sent to a patent ex-miner who checks them for novelty and verifies whether or not
the invention can be put into practice without infringing the claims of an already existing
patent. For United Kingdom transf2rs, the specifications are not re-examined by the
Guyanese Patent Examiner. It has been recognized that developing countries such as Ciyana
"only rarely have adejuate facilities to evaluate the degree of noveity of a prcposed patent

3/

invention, its industrial applicability or the grounds for nullifying the application",

3/ Law of Guyana, Chapter 90:03. Section 57.
L/ Tbid. Section 58.

5/ UNIDO - Industry 2001: New Perspectives, United Nations, New York, 1979, p. LO.
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To counter this problem, there has been a proposal for an International Patent Examination
Centre which will provide information on the results and legai Jecisions of the initiazl

examinstion of similar patent applications in other countries.

Unl ke a patent which has a validity for 16 years trademarks have unlimited periods for
vhich they are valid: the only requirement for validity is the payment of an annual renewal
fee. However if a patent holder still wants his patent to be valid after the sixteenth year,
8 new application must be made with possible changes. This limited period is one way of

preventi.g obsolescence and an ongoing monopcly.

Patents and Trademarks in Guyans

At the end of August 1980, there were eleven thousand,two hundred and thirty (11,230)
trademarks in Guyana. Of these, approximately 95 per cent were owned by foreign suppliers
with Guyanese producers accounting for the remaining 5 per cent. This has implications for
th: original structure of the economy whereby most of the country's manufactures and consumer
products were impcrted and a significant amount of these manufactured imports carried trade
marks. Nevertheless, the Guyanese public is provided with hope for changes in these propor-
tions with the implementation of an import substitution policy, concomitant with the restric-
tion of imports. As of present however there has been no significant change in the proporticn

of foreign owned trademarks as compared to those originating locally.

A similar situstion exists in terms of the ownership of patents. The table which follows

reinforces this statement.

TABLE 1

Pacents in Terms of Country of Origin

?ountry United United - United States :

~ Kingdom . ) N Guyana . Others Total
Period Transfers Kingdom ‘ of America
: !

19031920 0 52 58 15 20 145 | 12.5
1921-1940 26 20 L9 1k 24 133 i 11.5 !
1941-1950 21 4 22 8 9 | 6% 5.5 1
1951-1960 71 9 36 9 3 156 . 13.7
1961-1970 223 14 61 8 22 328  28.3
. |

1971-1950 22 ) 6 P2 | 28.
97 S 7 3 1 3 17 l 9 | 329,285 |
Total 568 102 289 61 | 135 11155 |

| Per cent 49.2 8.8 25 5.3 1.7 100

Source: Patents Register, Deeds Registry.

Of the one thousand, one hundred and fifty-five (1,155) patents registered between 1903
and August 1980, one thousand and ninety-four (1,094) or 94.7 per cent belong to inventors who
are alien to Guyana. To be more specific, the table reveals that 49.2 per cent of the patents

were accounted for by United Kingdom transfers. 25 per cent were from inventors from the

United States of America, this country s'iovs a consistent increase in its contribution -




this is due partly to the ownership structure of the -ultinational corporations that opersced
in Guyana. The Uuiled Kingdom which has & steadily decreasing sncre, contributed 5.5 per cent
for the 1903 to 1980 period; 11.7 per cent came from other countries including Germany,
Switzerland and Canada. Next to United Kingdor transfers, United States patents rauk second
in quantum terms, Guyana, the country where all the patents were registered, accounted for

an insignificant 5.3 per cent of the patents, beginning with 15 in 1903-1920 end ending with
seven for the period 1971-1980. What appears strange is th-: even with the restriction on
imports and the import substitution policy in the 1970s, when one would have expected
increases in the local p=tzntable products and processes, the figure for the relevant periog,

1971-1980 is smalle™ than for any other period.

It may be posited that there are factors mitigating against the development of local
technolo, s, factors causing the failure or local persons to generate patents in = significant
quantity. One factor advanced for thi~ rerpetual lack of local initiative is the ownership
structure of the economy. Bet-re tn- -5t jecade, =most of the industries were subsidiaries
of firms based in the industrialized countries. These subsidiaries were supplied with
technology from the parent company, hence the only factor required by Guyanese in the produc-
tion process was their labour, there was no need or encouragement for them to invent or
inniovate. Secondly, there was the lack of an industrial sector. The two main industries were
sugar and baurite which, in addition to being supplied with foreign technology, also had an
established production process. Thirdly, and more recently, is the problem of brain drain;
many who are capable of inventing are migrating to other countries, The patent system is not
stimulating local inventors and indigenous technological activities- rather, it appears to
be enccuraging foreigners. This contention is concretized by the dominance of patents from
the industrialized countries in the patent economy of Guyane. Further, there is a tendency
for the influx of patents to increase over the years. Between 1961 and 1980, 651 or 5€.8 per
cent of the total amount of patents came intc the country, Finally, most of the foreign
patents remain unworked in Guyana in a situation which corresponds with the evidence found in

other developing countries.

Tables 2 and 3 show the sectoral distribution of the patents in terms of foreign and local

origin respectively.

Even though the figures in the tables are not an adequate reflection of the industriel
structure o1 the economy, they point to the degree of foreign dominance of patents in the
economy. Whereas sugar production and bauxite mining - the most important economic ectivities
in Guyana - account for 7. relatively low 20.5 per cent of the oreign patents, the pharmaceutical
and chemical groups, which until recently have been of limited importance, account for
L4 .6 per cent of these. Of the LBB patents in these two groups. 326 were registered between
1961 and 1980. On the other hand, the foreign ~atents for agriculture other than sugar are
L.2 per cent. This low share of foreign patents in the agricultural sector other than sugar
is due mainly to the low level of tachnology and the labour intensive production methods used
in this sector. Two noticeable omissions from tabie 3 are pharmaceuticals and agriculture
(general). The deficiency of local patents in these areas can be explained when one considers
that pharmaceuticals it & very high technological research-intensive area and the level of
research and development in Guyana is 5till relatively low and even non-existent in scme areas;

and agricultural activity is carried out on small family plots using labour intensive methods,

and innovations, where these occur are not normally registered in the patent office,
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TABLE 2

\\\\\\\\\f°’i°d 190% | 1921- 191  1951- 1961-  1971- cotal :
sector T~ 1920 | 19%0 1950 1960 1970 1980 g
x "o
Sugar 28 20 10 6 23 33 120 0.9
Bauxite L0 L 16 51 21 105 9.6 .
Rice 0 i 0 1 0 0 6 0.5
i Agri. (Gen.) 0 15 1k b1 3.7
g Construction 6 8 10 10 39 3.5
| Mechanical 10 0 3 5 1 22 1.9
I% Chemical 40 33 25 58 128 125 Log 37.3
| Rubber 6 ' L 0 0 0 0 10 0.9
! Pharmaiceuticsis : 0 37 36 79 7.3
Acoustics 26 2 1 0 0 0 29 .5
| Miscellaneous 1k l 35 10 L1 52 82 | 23b 21.9
e
Total 130 ! 119 56 17 320 322 +1 094 | 100.0
Source: Patents Register, Deeds Registry. :
TABLE 3
Sectoral Distribution of Patents - Local
<::\\\»\ Period 1903 1921- 1941~ 1951~ 1961~ | 1971~ Total
| Sector T 1920 1940 1950 1960 1970 | 1980 }
| T
Sugar 6 0 0 0 0 . 6| 9.9
Bauxite 0 0 0 o 1o ! 2 2| 3.2
Rice 1 0 1 0 Il i1 | 6.4
Construction 0 3 2 2 I 1 l 0 | 9| 1k.9 °
Mechanical 0 7 1 2 |3 \ 1 1| 23.1
Chemical 3 2 0 o L1 | 2 | 8] 120 .
Miscellaneous 5 2 L . L | 2 | 1 l; 18 29.7?
Total 15 1L 8 o |8 1 " 61 .100.0

Source: Patents Register. Deeds Registry.




vugueness and complicaied usiure of sume patent specifiralions along wit
of technology possessed by entrepreneurs in developing countries may render these specifica-

tions nseful only to experts in the industry. This consideration may make it necessary for

patents to be accompanied by forms of technical assistance to would-be patentees. In the light

of this, it can perhaps be argued that a patent does not always transfer technology, and people are °
cften preven-ed from really getting the know-how, that is the technology. The patent only gives

to the person the right to use the technology. Thus to eliminate this negative feature it has

been recommended for example by the United Kations that there be a strengthening of the dis-

closure requirement, and that the specifications ought to be more comprehensive. In purchasing
technology, one should know what is needed, the existing terms and conditions, and all the

available designs and alternative techniques. This will ensure better choice for the acquisi-

ticn of imported technology.

Further it has been reccmmended that the duration of the patent should be less than what
it is at present and that some foods and pharmaceucicals should be excluded from patentability
in order to control private monopoly and abuses associated therewith. The grant of some
patent agreements and sale of technology are often accompanied by many restrictive practices
which preclude the attainment of the self-sufficiency objective. Restrictive practices govern
areas such as the juality of the goods produced, the scurces of input, and the price of the !
product. On the restrictive practices of some patent agreements, one author argues that:

"An important by-product of international patenting laws, which gives to the patent

owners considerable rights over the determination of the sale of thei: invention. is that

companies are able to use this monopoly to specify the areas in which the Government and
the locally operating enterprise can sell their output as licensecs. The contract closely

specifies the areas of possible sale and the usual practice is to restrict quite closely
the rights of the local enterprise to export the product under licence.” é/

The granting of a patcnt right therefore has several negative consequences. For instance,
it perpetuates and strengthens dependency, especially technological dependency. An economy
has to depend on the technology of a particular country for a particular industry which may
itself be of a subsidiary of a company in the developed country. Technological dependence
extends even after the end of the patented period, since, by the time of expiration, the
patented process or product might have become obsolescent and a new round of patenting would

2/

begin." Patents also encourage the importation of processes and products from the developed
countries to the developing countries, and prevents both foreign and local competitors from
using the knowledge in the patent. Restriction especially with respect to the use of the
patented product or process and the source of inputs will adversely affect an economy for
developing necessary inter-industry linkages. The development of such linkages is crucial

for en economy 3uch as Guyena which is economically underdeveloped.

6/ ODLE, M.A. - Commercialization of Technology in the Caribbean, Tnatitute of Cocial and

Econcmic Research, University of the West Indies, Trinidad, 1977, p. 96.

7/ Ibid.. p. %9,
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Conclusion

The Industri:l Property System which operates in Guyana, has failed to act as an incentive
for irdigenous research, invention and innovation. The Patents and Tirademarks System, in this
connection is structured so as to keep out competitors, especially local ones and give monopoly
benefits to their owners who are mainly foreigners. The system also servas to make information
expensive to those who require it. When the patent leads to production - and in some cases
even if it does not lead to production - it entails many restrictive practices. Because of the
many restrictions attached to the use of a patent, it becomes difficult for the economy to

achieve any meaningful degree of self-sufficiency especially a% the technological level.

The foregning discussion leads one to conclude that the Patents and Trademarks System as
it exists in Guyana is not adequate as a stimulant for the development of indigenous technology
and the transfer o. appropriate technology. Since these two objectives are important for
development, there is need for the revision of the Patents and Trademarks System, for a system
which will seek to promote an indigenous technological capability and monitor and regulate the
importation of technology so that the development costs of technology transfer with patents

and trademarks are minimized.
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"In our civilization, qualified as variable, the school can no longer play the role it did
until quite recent times when human knowledge as well as social and economic conditions under-
went but insignificant changes in the course of the lifetime of one generation. Knowledge
acquired at school could then be considered a quite sufficient base for social orientation,
for participating in universal culture, and for the lifelong practice of a profession. School

endeavoured to provide an education complete in itself and permanently up-to-date.” v

In 1974 the Joint Steering Commiitee of the United Nations Educational, Scientific and
Cultural Organization (UNESCO) and the International Association of Universities undertook an
examination of the consequences for universities of the growing acceptance of the need to pro-
vide for “lifelong" education. The asbove statement taken from a contribution to this study by
Ryszard Wroczynski, Professor of Education at the University of Warsaw, sums up eloquently the
general concern among educators about the limitations of current formal education, and
explains the considerable attention being given to new structures and innovative techniques
all aimed, for the most part, at countering what has been aptly described as the knowledge

esplosion.

Knowledge obsolescence is however not the only grounds on which the case for continuing
education has been built. In the words of Rene Maheu "in a modern society, lifelong education
is just as much the natural culmination of the rigzht to education as & necessity of vocational
training made inevitable by the acceleration of scientific and technological progress”. &/ In
developing countries wvhere only a minority can ever hope to progress beyond the primary level
of schooling, and where there is often a relatively high drop-out rate, the need to provide
some form of rurther education for persons outside the formal school system is crucial. Such
persons form & significant proportion of the labour force, and improvement of their knowledge

base and upgrading of their skills are es:s2ntial to the process of modernization.

The terms "lifelong education" and "continuing education” have been used so far as if
they were interchangeable, and indeed there is a common tendency to treat them as such. There
is however a subtle difference between the two, and it is pernhaps useful at this stage to
digress for a moment and engage in some terminological clarification. The variations in
terminology covering the theory and practice of the genus education and its species adult
education are enormous, and as Jones-Quartey has observed "the confusion or embarrassment tney
cause are & function partly of the history of the ideas and philosophies involved in the
development of education, 7nd parily of the number of differing interests whose needs the

3

system has had to meet”. = The extent of the variation is illustrated by the following 1list

of terms currently in use:

1/ "Lifelong education and its consequences for the use of university resources”: A
joint UNESCO/IAU inquiry, 1975.

2/ Address io UNESCO Conference of Europear Ministers of Education, Bucharest, 1973.
3/ Joint UNESCO/TAU inquiry, 1975.




- 5L -

lifelong education non-formal education

adult education recurrent education
further education extension education
continuing education vocational education
fundamental education extra mural education
remedial education public education
out-of-school education mass education

The list includes concepts such as lifelong education, continuing education, as well as
practices - non-formal education, recurrent education. The distinction between concept and
practice is important, since one may accapt a concept and yet debate the actual practice
through which it is to be realized. Of the conceptual terms we must, in the context of this
article, distinguish in particular between lifelong education and continuing education. The
generally accepted definition of lifelong education is learning of all types at all levels
or stages done by the individual from his cradle to his grave. Continuing education is much
more restrictive, and refers to learning that rakes place after the learner has become adult,
or passed the preliminary stage or stages of the process whether in literate or pre-literate
society. In the words of the Venezuelan Victoria Heredia de Hernandez, "continuous (continuing)
has a very pronounced temporal element, although we are perfectly aware of the fact that it
implies a renewal of one's knowledge; whereas lifelong education is more than a constant
training which is rerewed, it is an attitude towards training; the time element is present

L/

of course, but more in the sense of 'all times', that is to say, permanent”. —

It must be fairly obvious from the definitions that the aims of lifelong and of continuing
education are very nearly coincident. Both are attempts to respond to the challenges of know-
ledge obsolescence and mass education. Implicit in ifelong education however is a restructuring
of the entire educational system, and it is for this reason that some educators regard it as a
Utopian vision. For developing countries at any rate lifelong education is Jjust that, and
efforts to pursue it can only prove illusory. Less ambitious schemes of continuing education
offer considerable benefits, without the same degree of structural changes, and at a fraction

S of the cost.

In the contemporary world any educational system has to take cognizance of certain
realities if it is to satisfy the demands on it for relevance of purpose. Firstly, there is
the knowledge explosion, to which reference has already been made. The effect of this is
starkly illustrated by the estimate that more than half of what is taught to science and
engir ring students in their undergraduate years will be oun-of-date within ten years. This
clearly has implications not only for the taught but also for the teacher, which is why the
university which has to be in the forefront of knowledge is often the institution best placed
to implement continuing education. The second reality is the frequency with which pecple
change jobs in a modern society. Holloway has argued that the initial undergraduate experience
is likely to be of decreasing significance in respect nf occupational choices and decisions
in later life, and refresher and reorientation courses at intervals during working life will

5/

become more common. The third reality, and this is particularly true of developing
countrics, is the dynamic nature of society, and the rapidity with which changes occcur. The

changes may be continuous or discontinuous, requiring a higher refinement of sli*lz or a

b/ Ibig.

5/ "What kind of gradiuates do we need?”  Seience and Engineering Policy Series,

I N1
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range of new skilis to match new directions. Discontinuities are inevitable, for instance, in
the transition rrom an agrarian to an industrialized society. Lastly, there is the reality,
again more applicable to developing than developed countries, of a relatively large unskilled
ar haraly semi-ckilled lahonr farce that has to be educated and trained to meet the demands of

increasing sophisticated techniques and job requirements.

Within developed countries the value of continuing education, and the need for it to bte

accorded an important place in the hierarchy of training, are no longer matters of debate.
The real debate tends to be about whe does what, and about the demarcation of responsibilities
between the formal and non-formal systems. Tertiary institutions, industry, end professional
associations all play a part in continuing education in developed countries. and their con-

- tributions are reinforced by the highly developed mass m=dia. The measure of acceptance of
the importance of continuing education is exemplified by the situatinn in Poland, for instance,
where the improvement of knowizdge and abilities for certain categories of workers is mandatory
by law. The law of 1970 makes obligatory the continuous education ot workers who occupy
determined posts requiring university or secondary education, and, above all, of persons working
in the fields of engineering, technology, and econcmics. It is not by accident, one imagines,
that the fields identified are the very ones that have direct relevance to the processes of

industrialization and technology transfer.

In the developing world continuing education has by and large suffered from neglect,
partly because the main preoccupation has been with expansion and improvement of the formal
education system, but partly also because of the failure to appreciate the limitations of
formal education in meeting in particular the immediate requirem=nts of the development process.
This is so because the rormal system addresses in the main the wrong people, insorar as
development is concerned. Michael Aliot put his finger on the problem when, speaking at an
International Association of "niversities (IAU) seminar in Lome in 1979, he was led to observe
that "more than once in this seminar we have had the paradoxical feeling that the universitics
in the third world wre at the same time forming too many and too few cadres. Too many, because
aimost everywhere there are, or soon will be, young unemployed intellectuals; too few, because
almost everywhere responsible posts are being held by men and women who have experience but no

6/

university training, and whose useful action is thus limited."” This is really the crux of
the problem. The decision-makers, and those responsible in a large part for implementing
decisions, are generally overiooked in the tormal education system which churns out almost
blindly large numbers of persons who ars: neither. Continuing education ffers oue way of

redressing this balance.

During the 1960s an optimistic, if not zimplistic, view prevailed about the transfer of

technology, and the relatiorship between science and technology and development. Thus one

. finds in the Report of the United Nations Conference on the Application of Science and
Technology for the benefit of the less developed areas, the following statement representative
of the period. "It is true that modern science and terhnology have widened the gap between
the rich and poor countries, tut that is because the advanced countri<s have been in a better
position to use them. Enlisted more widely in .ne scrvice o1 the developing countries,
gscience and technology can help them ieduce that gap; in particular they provide .hort cuts

to the goals of development and can spare the new countries some of the slow processes of

6/ "The Role of the University in developing ~ountrirs: {ts responsibility toward the
natural and cultural environment', TAU, Paris, 1979,
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trial and error that the advanced countries had to pass through. The developing countries can
take advantage of the rste of technological chauge since the Second World War which has been
” l/

much faster than cver in history. The truism of the last sentence has of course to be
juxtaposed against the equally true qualification in the first sentence - "but that is because
the advanced countries have been in a better position to use them" -, though in general

euphoria at the time such Juxtaposition wns never made.

It is now generally realized that the transfer of technology and industrialization are not
the simple processes they seemed at first sight. A prerequisite for the success of these .
processes is the receiving country's capacity to select, evaluate, absorb and adapt technology,
and hence on the human resource capability to perform these functions. Conventional tertiary
education programmes rarely address this specific issue, and the need consequently exists for
further education programmes to make up for the deficiency. It is perhaps herdly surprising,
in the circumstances, to find a Commonwealth team of industrial specialists advocating for
developing countries systems of industrial extension services which parallel those currently
applied to agriculture. And it is still less surprising that included among the tasks identi-
fied to be undertaken are (i) familiarizing industries within the country with developments
and 1mprovements with related techniques, and (ii) training locael professionals. Both these
tasks, if training is taken to subsume re-training, fall under the umbrella of continuinf

education.

Continuing education then as & tool in the process cof technology transfer and industriali-
zation does not have to be argued. The real issues are continuing education for whom, and how.
There are two major categories of clientele to be served by continuing education within the
limited context of industrialization and technology transfer - professionals and semi-~ or sub-
prefessionals on the one hand whose knowledge and skills must be updated, and the unskilled or
marginally skilled labour force whose knowledge tase has to be improved and skills upgraded to

meet the demands of increasing sophistication of techniques and job requirements.

Continuing education serves both to improve one's knowledge in one's particular field or
to add 2 new dimension to it. Thus engineering and social science skills can be supplemented,
for instance, with technigues of technology assessment, policy analysis, and technology fore-
casting. Mechanical engineers can become energy specialists, civil engine:rs and biologists
mey be trained as environmentalists, and so on. However, if it is to be more than learniug for
learning's sake, continuing education in relation to technology transfer, management and
development has to be implemented within the framework of a national technology policy. It is
within the framework of decisions on what technological software and hardware are to be .
imported or developed that programmes of continuing education have to be constructed at the

professional and technical levels.

At the other end of the spectrum is the need to upgrade the unskilled or semi-skilled
lebour force, to improve scientific literacy, and to increase awareness of the importance of
technology. The last two are essential to attitudiral change. They are necessary, as some
authors have argued, to demystify science on the one hand and enhance productive capacity on
the other. They are equally important in creating a climate for inventiveness and for the

upgrading of indigenous tezhnology.

7/ Quoted from "Technology, Planning and felf-reliant Development”, Francisco Sagasti,
Praeger, 1979.
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Nor should one forget the decision-makers in science and technclogy. In developing
ccuntries these perso.s often have little or no scientific and technological background, but
are constantly taking decisions wihich have explicit or implicit consequences for the scientific
and technological system. Novel as the proposal is, one cannot help feeiing that there Is much

to be said for programmes of continuing education in science and technology for politicians.

With regard to the how of continuing education, one is zonfronted with a wide range of
options and the protlem is one of choosing the most approrriate from a socio-cultural and
. economic standpoint. Methods of continuing education range from simple seminars, workshops,
refresher courses and on-the-job training to the use of sophisticated mass media techniques
and demonstration effects. Often it is 3esirable, if not necessary, to employ several different
methodologies, although this is not always possible. Thus useful as television is proving as
a medium for continuing education, & country may simply not have it or, more commonly, lack the

back~up resources to make good use of it.

That professionals and semi-professionals need to keep abreast of knowledge through some
form of continuing education is never a matter of debate. The general tendency however has
been to regard this as the responsibility of the individual, even wien the evidence suggests
that continuing education by a process of self-learning is the exception rather than the rule.
It is easily forgotten that in the universities where self-learning is perhaps most practised,
conscious efforts are taken tc encourage it through such mechanisms as study leave, attendance
at conferences etc. and t; . . :tem of incentives that rewards those who practise it and
penalires those who do not .o _eave continuing education entirely up to the individual is to
take 1co great a risk in a matter with so much at stake. Individuals need to be encouraged
through leave and time-off facilities, and by means of incentives of various kinds to update
their knowledge and skills, and even to acquire new knowledge and skills where this is desirable.
And government, universities, industry and professional associations need tc view continuing
education as an essential ingredient of modernization and take conscious steps to implement it

as a matter of policy.

The university has perhaps the pre-eminent role in the continuing education of professionals
and semi-professionals. This " iew is shared by Liveright who, in projecting the shape of the
future in American higher education, sees continuing education not as a "peripheral, low-status,
expendable activity” but as i "basic, integral, and subsidized part of the University". & His
College of Continui.g Education is a permanent feature of the university, and its Institute of
Occupationa’ and Professional Development is seen as undertaking such activities as:

’ (i) a wide variety of residential, evening and weekend courses for workers who wish to go

beyond the preparatory and on-going Job training provided by industry and govermment;

(ii) a wide variety of seminars, conferences etc. in co-opuration with professional
. associations, to keep professionals abreast of their field;

(iii) industrial, scientific and social service demon:trations and field programmes;
(iv) interpretation of the latest developments in eigineering, science and the social
sciences to practitioners in the field.
It is somewhat ironic that while thinking of this kind is taking place in developed
countries, in developing countries where the problems of industrialization and technology
transfer are far more acute, universities still tend to regard continuing education as

peripheral. Universities in third worid ccuntries should, as a matter of policy, add to the

i 8/ "Campus 1980" K Alvin Eneiehy, Dell, 1969,
i
I
i




conventional functions of transmission and expansion of knowledge, the equally imrortant

functiun, in the circumstances of their environment, or diffusion ot krowledge.

However, continuing education is not a task for universities nnly. Other organizations
and sgencies have a significan* role to play. Industry, as well as government, can contribute
to training and the upgrading of skills through apprenticeship schemes and on-the-job training
programmes. Professioral associations can help through the holding of seminars and workshops,
and the rublication of Journals and newsletters. Not least is the role of the mass media. The
opportunities for use of the mass media in the prucess of education and training are tremendous,
and cne merely has to point to the achievements in the developed world in this area.

Unfortunately, the media's potential in this respect is not always appreciated.

It is frequently argued these days that a major obstacle tc the application ot science and
technology to development in third world countries is the low level of scientific literacy of
a vast mass of the population. A high proporticn of them make up the labour force and are
excluded from the formal education system, except perhaps at the very lowest level. It is
hardly surprising aganst this tackground that one cncounters surh characteristic features as
low productivity, inefficient use c¢f machinery, and poor standards of maintenaace. The transfer
of new technologies and introduction of innovative technigques are often met with suspicion, if
not resistance. Instructions are carried out or followed without any real appreciation of why
some things are cdone or why it is necessary to do them in a certain way. This lack of

appreciation occasionally hras serious and costly conseguences.

In the third world then it is not only professionals and semi-professionals whr- require
continuing education. Some form of further education to raise the level of scient...c literacy
and consciousness of the working population at large is also ess-ntial. In a working parer

presented at the International Cnlloguium on Science, Technal-g; ~nid “ariety, Vienna 1979, the

point was strongly emphasized that if science and technolegy are - r i an attitudinal impact
on a country as a wnole, mass education of and communication witn the porulation as a whele in
science and technology are also tasks of the highest priority. 2 The paper went on to otserve

that this was a very neglected dimensior of education in most developing countries. "Newspaper,
radio and television coverage of science and technology is rudimentary and often derivative of
the developed countries, and even where it exists, it covers only specific results of science
and technology and not the attitude, the method, the outlook, or the approach of science and
technology that should impact on the everyday lives of the commor people”. Mass educaticn of
this kind poses a formidable challenge for the mass media and for all agencies in any way con-
nected with education and training. What is needed is a co-operative onslaught on the problems,
making use of a variety of methodologies and strategies. Science museums, exhibitions, and
technological demonstrations have as much a place in this form of education as formal courses,
on-the-Job training, and instruction through the media. The challenge is formidable, but the

consequences of ignoring it cannot be contemplated sanguinely.

Much of what has been said in this article by way of diagnosis is not new. The need for
professional retraining and the necessity of raising the level of scientific literacy of the
mass of the population are generally recognized and accepted elements in the processes of
technology transfer and industrialization. If this is the case, then the question has ton be

asked why is not more being d... in third world countries to address these problems. The

9/ "Mobilizing science and technology for increasing the endogencus rapabilities in
developing countries" | ACACT/COLL/WE. 14, 1979.
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answver lies perhaps in the dilemma between education as a tool of development and education as
it. UDespite the rletoric that suggests ot he almost exclusive
formal education betrays a leaning towards educatiou as a social benefit. Educaticn for all is
interpreted as formal education for all, with the implicit acceptance of the social superiority
of formal over non-formal education. A hundred and twenty-four years agc Thoreau made a plea

for uncommon schools - "it is time that we hid uncommon schools, that we did not leave off ow:
education when we begin %o be men and women. It is time that villages were universities, and

their elder inhabitants the fellows of universities with leisure”. Today, there is still a

call for uncommon schools. The only difference is that then it was not too crucial whether the

call went unheeded, now we fail to respond only at our peril.
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Introduction

Guyara's efforts to grapple with the development of its economy have resulted in greater !
emphasis being piaced recently on the establishment of a manpower base embracing technical
skills and industrial know-how. This by implication has direct involvement for the education
system which through its technical education programme must be able to produce the necessary
skills that will help to promote industrial development. Appraisal missions from the World Bank
in 1969 at the request of the Guyana Government have reported inter alia, that if education is
to play an important role for Guysna to develop industrially, the urgency for relevance in the
curricula of the education system cannot be over-emphasized. i/ Pointing out that the large
unemployment and under-employment problems are of a structural nature, there is need to review
the training institutions' programmes and amend them to more relevant manpcwer production. To
this effect there has been a decisive swing to technical education from secondary school onwards

to technical institutes and the university.

While there have been successful efforts at curriculum development in academic education
there has not been any significant corresponding - ‘tempt to organize the curriculum for technical !
eCucation, rather there have been sporadic efforts to develop courses in technical education
on an emergency basis and these for many reasons have not proved very effective. This paper
attempts to examine the relationship between curriculum development and technical education and
to evsluate its success thus far. Technical education is taken to mean those courses of study
which are corducted in the technical institutes and intended to produce skilled manpower for
industry. It does not incluce the programme run by the University or Guyana, Frculty of
Technology.

Curriculum Development

Modern schools of thought on ecucation define the curriculum as a regular programme of
study at e school, college or university. 2/ A more precise definition of a curriculum in use
among educational institutions in Guyana is "an orderly arrangement of subjects, activities and
experiences which students pursue for the attainment of & specific goal.” This latter definition
is given preference nere because it makes a clearer distinction [{rom the generalization implicit
in the first definition and this is important when one has to diffzrentiate between curriculum

and syllabus ac is the case in technical education.

The concept curriculum is not used in technical institutes and industrial training centres
in Guyana. Everyone speaks about the syllabus. Even among secondary school teachers the

programme of study is referred to as the syllabus, and it is closely adhered to.

One reason for this, and surely there are sthers, is that teachers in Guyana as a whole
are not concerned with developing a curriculum. They are more likely to be involved in curri-
culum study, which is examining closely a course of study with the view to improving it.

Curriculum development, on the other hand, involves creating a new curriculum altogether rather

1/ Appraisal for an Education Project in Guyana, 1969. International Bank for
Reconstruction and Development.

2/ Albert, T. Oliver, 1965, Curriculum Development, Dodd, Mead und Co.
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than modifying or interpreting an existing curriculum. While there has been the establishment

of & Zurriculum Unit in the Ministry of Education, and this has been catering to the needs of

academic education, no curriculum development for technical education has been attempted by

this unit, and courses designed locally in technical educetion have not surpassed the syllabus

stege. Training for the task of curriculum development has to precede performance, and while

there have been people sent overseas for courses which could equip them to dc & number of things

in relation to technical and vocational education, these people have been returning but are not

being placed where they can perform. That this is an area of major weakness in the technicel '

education programme in Guyana has been substantiated by the World Bank Appraisal Mission in 1969. 3/

Another reason for this too is that teachers in technical institutions do not consider
decisions on curriculum their concern. Guyana because of its colonial past hLas inherited an
educational structure largely determined by that of the United Kingdom. Despite tine fact that
since 1953 Guyana has been granted internal self-government and finally irdependence in 1966
the education system relies largely on United Kingdom institutions for its educational
accreditation at the school leaving level. While UNESCO advisers have been pointing out the
need for local alternatives to G.C.E. only in 1979 were Guyanese students able to write & local-~
ized alternative to the London G.C.E. i.e. Caribbean Examination Couvncil (CXC). In this respect
general academic education is moving towards lccal accreditation but for technical education
there is no similar provision. Once the final evaluation of an education programme is determined
by an expatriate institution and that institution prcvides prescribed syllabuses it is very

diffizult to get the teachers to write their own curricula.

Factors Influencing Curriculum Development

It is recognized that technical education exists to provide industry with manpower for
technological processes. Therefore the curriculum for tachnical education should be developed
to satisfy the employment prospects within industry and the designing of courses in technical
ediucation must be regarded as a partnership between industry and the technical institutions.
In Guyana technical education courses are examination oriented and largely dependent on foreign
based examinations viz. City and Guilds of London Institute. Efforts to charge this situation
have resulted in the technical institutions doing both the City and Guilds and local examinavions

in the same courses by the same students.

There are no known local curricula as distinct from the City and Guilds syllabus, so the
students are put through the City and Guilds courses, they write City end Guilds examinations
and then agsin write local examinations in the same courses, and are told that the institutes
consider the local ceriificate more important than City end Guilds. Yet in the Jjob market,
industry and government institutions ask for City and Guilds qualifications and the local
certificate is given scant recognition. Another function of the curriculum in technical education
is that while preparing the student for work in industry at acceptable standards it must also
lay the foundations to enable the student to cope with future changes in technology thus making
him amenable to higher training as well as retraining. Close examination of the syllabus used
in the technical training institutions reveals that innovations in materiels and processes are
not included until long after they have become commonplace in industry. In an industrial
country & climate of experimentation and innovativeness permeates the society. Guyena is not
an industrinlized couniry and must rely on its technical training institutions to initiate

new processes and materials through what is contained in the curriculum.

g/ Appraisal for an Education Project in Guyana, 1969. International Bank for

Recongtruction and Development,.
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The dependence on foreign examinations also raises questions of relevance. While it czn
he argued that technology is universal; tnat industrial prucess<s aie depeudent on Lhe &pplida-—
tion of scientific principles to industry, the question may be asked what is wrong with City
und Guilds? Two answe-s are readily svailable. First there is no evidence that the institutions
which use City and Guilds prescribed courses make orgcnized amendments to relate the courses
to local conditions. Industrial principles and practices taught in relation to given materials
and milieux require skilful technological transfer to mske them aduptive to other situations
for which they have been designed. It is not evident that the knowledge of such transfers are
existent before the errors are made. Secondly, City and Guilds is only a syllabus, it is noc
a curriculum. Too often the syllabus is merely topic headings in each subjec., and gives no .
guidance as to the purpose of teaching the subject, the behavioural outcomes expected or the
level of the treatment recommended. Because the curriculum is essentially a planned sequence
of learning experiences for groups of individuals guided by an institution towards well-defined
objectives, an interaction of content, method, and objective is implied. 1In technical eZucation
the content is the most important demand that arises out of the condition and t-end of inlustry.
Content and method must inter-relate in order that the objJectives may be realized, but in many
situations in Guyansa these are not clearly determined, or stated, and what goes under the label
of curriculum is merely a syllabus with a2ll its inrdequacies. In these circumstances teachers
find it difficult to understand the precise objectives of the subjects they are rejuired to
teach and to relate these to the total objectives of the curriculum as well =~ to evaluate the
outcome of the subjects taught.  urther, any atternt of inteprating elated areas o7 ther courri-
culum is non-existent because the teachers see these subjects as isolated compartments of know-
ledge to which outsiders have no place. In a situation of wiemplcyment and under-employment
graduates from technical education programmes are often exhorted to set up their own small-
scale industries or to establish co-operatives. The possescion of a skill and the aveilability
of an initial outlay of capital are not the sole ingredients for a successful business enterprise.
Perhap. if these graduates in technical education were tanght somewhere in their training
basic entrepreneurship this would provide the necessary catalyst to make self-employment a

reality. The curriculum would need to tske account of this.

Where should the Curriculum come from?

Recognized education practice in curriculum develorment suggests that the content of
technical education cannot be decided by any one source but should emana*e from an interaction
of industry, society, and government. Industry should indicate what skills are needed by way
of job analyses and society through its institvtions of training - school, colleges, and
universities. These will have to translate these skills into learning experiences and the
government must establish .he necessary policy to effectuate the functioning of these institutions .
and legitimize the content by way of its educational institutions. The {cllowing diagram

illustrates the kind of flow that should exist among the agencies that influence *he curriculum.
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Tn Guyana there is little evidence of industry's participation in the techr.'cal education
curriculum process. On paper there exists a Board of Industrial Training constituted by the
Industrigel Training Act 1910, and subsequently revised, which could have been the body to
represent industry in matters of curriculum for technical education. In fact the list of the
duties of the Board states under (h) "to arrange and direc: the technical ecucation of
apprentices" .14 and nowhere else is there further elucidation as to what this means. The
dangers of this situation can be envisaged if one conceives that each industry operates its own
miniature training programme, as it is entitled to do under the Industrial Training Act, with-
out any consensus as to the content of the programme. The fact that the sugar and bauxite
industries have established their own training schocls and have different periods of apprentice-

ship illustrates a lack of consensus.

Curriculum Development is a Skilled Job

Developing a curriculum requires specific skills and it must be recogniz.-4 that such a
iask cannct be vested in any one person as was indicated in the preceding diagram.
One proven approach is to set up a curriculum committee, with representatives from industry,
government agencies, the technical institutions, and knowledgeable members of the public, under
the guidance of a curriculum expert who is trained in curriculum development ani has a wide
knowledge of the total education system. In this way, curriculum development in technical

~durati)n can be an ongoing nrocess.

It is only receatly that teachers of iechnical education have heen trained to a respecteaole
level that they can participate in the curriculum process. These, however, are a small number
compared with the requirements of the system. The sextion of the Ministry of Education that
represents technical education, although recommended since 1963 o/ and only established in
197k, reflects the inadequacy of the syctem to cope with the problem of curriculum development.
After an uasuc~essful attempt to estublish a Guyanese engin<cer az the Assistant Chief Education
Officer, Technical, an expatriate expert in technical education was recruited from the

United Kingdom. This expert proceeded to service the administrative areas of the system and

i/ Laws of Guyana, 1073, Industrial Traiuing, Chapter 39:0l., Revised a2dition,

publi;hed by the Government. of Guyana.

5/ INESCO, 1963. Education Suivey Mission to ‘uyana Report, 1962-A3, Georgetown,
Government [eintery.
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nothing was done for the content of technical education. Prior to this, there was one
education officer responsible for industrial arts - a lower level uf technical eaucation, and
this officer wax not involved in the programmes of the technical training institutions. It was
the principals of the Government Technical Institutes that acted as advisers to the Ministry
of Education on matters relating to technical education. If one examines the education

qualifications of these principals from 1962 onwards an interesting picture is revealed.

PRCFESSIUNAL TRAINING

YEAR EDUCATIONAL QUALIFICATION IN EDUCATION

1962 - 1970 | H. N C, Auto Engincering Nil )
1970 ~ 1974 Hi N, C; lectrical Encineering] 4 mths, at Garnett Coll-

ege, tondon
1974 - 1376 G, N, L, Building Short course at Huddors-~

L field College of £ducat-

ion,
1976 ~ 1979 Be Se, in Land Surveying : Summer Course in Teacher

Education,
1979 - Dip. in Land Surveying Studying for Dip, Ed,

in Adr nistration,

From the above table it is eviaent that none of the principals possessed the necessary
training to function in curriculum develorment. The present sitvation at ti.> Ministry of
Education is also interesting. The post Assistant Chief Education Officer, Technical has beer
vacant since October 1979, and that of Senior Education Officer, Technlical since 1977. This
reflects a marked weakness in the system of one area which should provide the leadership in

identifyirg and develcping curriculum in technical education.

Attempts at develeping a Technical Education Curricuium

As mentioned earlier the World Bank in its appraisal report éj on the secund education project
had pointed out the need for curriculum development in technical education and as a result
an expatriate curriculum expert in technical education was appointed to work .ith the staff o
the two technical institutes in 1978-1979, to develop curricula, but this 4id not prove effecive.
The coacept curriculum development was cleerly misunderstood and what ensuad was an attempt
at putting some order into the use of the current City and Cuilds syllabuses, concentrating on
minutize. The result was a to?al rejection of any change in the exis*ting system and an out-

7

right refusal to co-operate. — Many reasnns were responsible for this situation, among which

were:

1. The expatriate curriculum expert did not demonstrate that he could have

convinced the teachers of the need to change from syllabus to currizulum.

2. Generally the staff had limited professional training end less in thte area

of curriculum development.

6/ IBRD, 1969. Appraisal for an Education Project in Guyana.

7/ Monize, J. A., Report on furriculum Development for Technical Educatior,

Ministry of Fducation, Georgetown, 1980.
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3. The organizational climaze within the technical institutes did not promote
that flexibility that was necexsary for change especially when the change
was introduced externally. The general impression was one of insecurity
wvithin the institutions themselves. Many of the teachers who should have
taken the lead in the effort to develop & curriculum were holding acting

appointments and in this sense were not decision-takers.

k. There was also a marked absence of that professional ethic which enables
one to become involved in the development of an institution for its own
sake. Rather the general thinking was how much was there to be gained
personilly. Here was a situation where the participants were exacting a
price to learn something, that would have enhanced their professional

development, as if they were already skilled in it.

5. Implementation of innovations must be supported by a legitimizing body.
It was felt tha:t the Ministry of Education did not act as that legitimizing
body. There is little doubt that if within the organization of the Ministry
of Education there was an over-seeing authority to give clear directions to
the staff of the technical institutes, committing them tc complete assignments
relating to the project and exacting accountability for lapses, the result
would have been dirferent. Change implementation thrives on an informal
administrative structure, but in many instances the bureaucratic machinery
went into full swing, vhen expediency would have dicta*ed qu:ck and direct

access to senior administrative staff,

There is very little doubt as to the yravity of the situation. An extension of the curri-
culum development project was to be the setting up of a local examination sysiem for technical
education. Now that the curriculum development project has not materialized as expected the
question as to the possibility of setting up local examinaticns comes into focus. This is
further compounded iy the decision by the Ministry of Education to anncunce without notice
that students in technical education will not be allowed to write City and Guilds examinations
as from now; they will all have to write the local :xaminations. This was like throwing the
cat among the sparrows. Both students and tem:ners found themselves cut asunder in mid-stream
with the examinations only months away. It may well be asked, why the stir? The students
were writing the local examinrtions already; but everyone knows that it is the City and Guilds
that is recognized by the government and private employment agencies. Further it is City and
Guilds that ic 21350 used as a reference point for admission to higher technical education.

The local examinations held by the technical institutes were all based on the very City and
Guilds syllabuses. So, in fact the local examinations were not based on a local curriculum,
thus the urgency of the need for curriculum developmert in technical education becomes ever

more pressing.
Conclusion

The foregoing has been an attempt to present some indication of :ne relationship between
curriculum development and technical education in Guyana. Reliance on syllabuses of foreign-
based examinations such as City and Guilds have not proved to be in the best interest to Guyana,

in providing the much needed manpower for industrial development. Instead it has created a

gort of complacency which has proved inimical to recent efforts to develop a local curriculum




for tecunical educaticn. The £ independence has teen achieved cince 1666 must reflect
more then just politicel independence. The ability to decide now to produce the much needed
skills for national development must be regarded as a team effort involving industry, the
technical institutions, the community, and the government. Effective solutions to this problem
will not be realized by single groups in isolation, nor will they materialize at one try. The
often expressed feeling that Guyanese do not possess the expertise is not true. If the search
is made conscientiously, and what is sought is not coloured by other allegiances, it is vositive

that there are Guyanese qualified and willing to make a contribu*ion.

Curriculum development for technicel education, like for any other form of education must
be an on-going process, tor knowledge is ever changing and more so in the field ¢f technology.
Teveloping countries like Guyana often experience tremendous problems in keeping &breast in the
field of knowledge because they are short of the resources such as facilities for experimentation
and evaluation of what is attempted, but this is no reason for not trying. The situation
described above where students are not allowed to write the City and Guilds examinations will
create difficulties for some time, but pertaps it will apply the needed pressure to start some-
thing in the directioa of writing our own technical curriculum, and setting our own technical
exsminations. The situation is not hopeless; there is much help that can be obtained from the
Caribbean Examinations Council, and it is positive tha!l City 2and Guilds will be willing <o

assist if apprrached as it did in the case of West Africa.
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TC TECHNOLIGY TRANSFER IN GUYANA
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Subsequent to the end of dual control of schools and the introduction of free education
by the Guyana Government in 1976, significant changes occurred in administration and organiza-
tion at every level of the educatioral system. These changes emerged from the inevitable set-
back of the country's socio-economic development due meinly to the acute shortage of skilled
manpower and ar ill-balanced educational system. Adam Curle speaking about the difficulties
which face countries like Suyana remarked:

" ... Some countries are under-developed because fewer than 10 per cent cof their

population have been trained and educated in such a way as to make proper use of their

innate capacities. These countries not only lack competent technical and professional

personnel of every sort, they are also without the educated and responsible citizenry

to provide the necessary frame-work within which such development can take place ...

such countries are poor because their Humar Resources are poorly developed.”

This statement was supported by W. W. Anderson in a manpower survey which revealed that
only 12.5 per cent of the work force at the sub-professional level were trained while 36 per cent ;

were in need of additional tralning.

In the 1980s, Guyana will need to redc. le its effcrts in order to eliminate the deficiencies
in the educational system or promote the st:ucture necessary for human resource development in

the various sectors of the community.

This paper therefore, will drift your thoughts in retrospect, then offer some swgestions
which, hopefully, can bolster the very tactics and strategies, related to technology transfer,
used in the learning institutions which provide technical education for our youths and adults.
We will confine our thoughts to the 1970s where the nature and emphasis of our present
educational programmes evclved, because of the influence of technological and scientific
development, from academic subjects with limited technical skills to a more thorough and general
education coupled with technical and vocational shills. Later, we will link our thoughts with

the unpredictable 80s.

In the formal education system, there were set goals which could be achieved in the secondary
school system comprising the community high schools and the junior/senior secondary schools.
In the community high schools, our youths acquired a working knowledge about the methods and
techniques used in the industry, office and field by exposure to a number of disciplines using
power and hand tools along with indigenous as well as jmported materials, They graduated with
saleable skills et the completion of the L-year programme, being capable of producing and
servicing some workshop e-~iipment and supplying their particularcommunities with articles or
products they needed. Suggesti~-as from the communities were always acceptable althou~- the

technology would have been too *raditional at times.

The jfunior and senior secondary schools with treir science laboratories and workshops with
more mechanical equipment helped the youths towards creativity and problem-solving, thereby

preparing them to become technicians, engineers and teachers. They often designed and manu-

factured erticles after acquiring the basic skills and knowlelige.
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exposing students to real life working situations. Every attachment to industry was monitored

to produce the desired result.

The ma)or setback at that point, however, was that students who were Llessed with cutstanding
mathematical and scientific abiiities as well as those who showed aptitude for technical work,
prepared to exert their energv in disciplines outside of technical education, primarily because

of parental influence end the prestige which accompanied certification.

The challenge in the 1980s does not rest only with the dignity of labour but on the recognition
cf what the individual contributes to society regardless of certification. This notion does not
imply no c- rtification. Perhaps, we can be hopeful for the future since the adults of tomorrow
are the yout..s who are expnsed to techniecal education/training at a time when our socialist revo-
lution demands so much from education and our schools are expected to meet such changes. Perhaps
we can be reassured from a statement in the Evening Post of 1961, where the columnist pointed out:

" ... Every important reform which must be worked out in the life of e people

or nation, must be begun or fostered in the school."

While the formal education system was going through its metamorphosis appropriate steps
were taken to ensure that the vocational institutions and universities at home and abroad accepted
youths who wanted to further their technical education, provided they had the required abilities
and interests. On the other hand, many egencies - governmental, voluntary, private and political -
afforded the opportunities for continuing education, popularly referred to as adult education.
School facilities were open to all persons who might have had no schooling, schooled partly,

mis-schooled or over-schooled, but wanted to benefit from new methods and techniques.

Some courses facilitated the way for the technology developed by the Institute of Applied
Science and Technology to be transferred. The adults by their enthusiasm and the fulfilment of
their objectives, showed that they gsined quite a lot from such courses and tnat learning was
a worthwhile activity. Interest contiaued to mount as if they received a new lease of life,
Devey s'mmed up such educational excitement as follows:

" ...Education must be reconceived not as merely a preparation for maturity ...

but as contiruous growth of mind anu : continuous illumination of life. In a sense,

the schcol can give us only the instrumentalities of experience. Real education

comes after we leave school and there is no r_.ason why it should stop before death.”

Now let us discuss some basic issues which, thoughplacedin no order of priority, can have
a striking influence with regard to technology transfer in Guyana. No attempt was made to exhaust
them at this juncture. However, as we con:iinue to analyse the suggestions to be put forward,
two philoscphical points must be borne in mind. Firstly, thet we are deliberating on education

for development and secordly, education for production.
Facilities

We will no doubt agree that adequate equipment, latoratory and library facilities, ready
raw materials, and furniture are necessary inputs to be placed at the disposal of all those who
desire t.o upgrade their skills at a learning institution. Since financial constraints control
these faciiities to a large extent then except for teachers who are resourceful, the environment

can develop into an atmosphere of stalemate,

To this problem, institutions which have gained success in the improvization of whatever

is short in the environment must share their expertise or knowledge 5o that other institutions

can spend less time in pursuing the same technology area. Tn a similar manner, attempts should
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te made for these institutiouns to benefit from the technology developed in industry. This

approach will facilitate technology transfer, bridge the gap between school and industry and
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ntar-institutional relationshivs. This entire concevt can be reviewed as participatory

research.

Text Book Committee

Qur schools and other institutions which provide for technical education have always made
ample use of the text books from the developed countries. Yet, there are reasons for some
precautions to be taken, particularly in the pursuit of appropriate technology. Unless a
proper selection of books is made on the technology relevant to our needs, teachers will con-
tinue to prepare children in methods and techniques which are at times obsolete and unsuitable
to our industrial development, but useful in the propazation of imported technology. Tou often,
we tend to forget that technical content is continually supzrseded by new discoveries end
advancements aiad ~uch technology can bear new dimensions to our society. It is in this .ontext,
I propose that a select committee be established io determine the type of reading material which
cur schools will use as a guide in technical education. In the final analysis, the opportunity

will exist for & smooth technology transfer in keeping with industrial practices.
Exhibitions

National Exhibitions tend to awaken consciousness toward technological advancement. Yet,

the follow-up s not always as effective as the exhibitions. To my mind, successful transfer

of the technology involved will be more advantageous if there would be closer co-ordination

and collaboration of the work of the agencies which display articles at these exhibitions so
that the prhlic may be able to follow the collatable and documented materials published in
periodicals, magazines and booklets and the training bodies and individuals become in possession
of material for technology transfer. Such approach will be absolutely useful to students or

participants in formal and non-formal settings who must be sensitized to technological advancement.

Motivatinnal Technigque

In order to motivate people towards a greater contribution in the field of technology and,
at the same time, provide more opportunity for learning experience, more national awards and
increased annual incentives - fineancial or otherwise - need to be offered io persons individually
or collectively who make contributions in the field of technology. The procedures leading to
such achievements must be closely monitored, collated and documented, thereby ensuring easy

interpretation of facts and application of knowledge.

Attitudes/Values

Since technical education programmes will need enrichment by the many new methods and
techniques envisaged from technological development, then the efforts by our local experts or
resource persons, must get the desired response by every section of the community. In such
circumstances, our youths and adults will need to display the correct attitude and values
whether at home, in industry or at learning institutions. 1In other words, the aporeciative
reaction by the public and particularly those engaged in vocational activities must bz con-
spicuous. To achieve this effect, our educetors must bear in mind that they are all involved
in technology transfer and that they mus* nelp people to become conscious of the technological
advancement by making technical education part of their "business” rather than leaving it to
the technical educators only. The implication here i that less unpleasant remarks will be
made by the consumer who, by then, will understand the importance of the efforts of others.

In other words, every t~acher must ensure that opportunity is taken to help the learner to develop

every aspect ¢f his being. Thomas Gillian in his comment on the perionality development,




stressed the following point:

Training in a skill is important but this alor becomes worthless to the individual
who does not learn the importance of promptness, tidiness, attitude, patience,
diplemacy, tact, ability to work with other people, poise, avoiding dishonesty, of
expecting something for nothing from a system that has grown and can strive only on
competitive economics.

Guidance and Counselling

In general terms, our technical education programmes must be supported by & more purposeful
vocation guidance/counselling programme in order to alleviate frustration which faces people at
work or aven before they enter the world of work. Such an exercise will entail careful
manceuvring by those concerned with continuing education as well as for formal education. Use
of statistical reports on manpower forecasting with regard to different types of skills in
different industries, trades and services as well as the effects of local technology particularly
on the economy of the country, will serve as a guide in helping everyone to opursue the appropriate

technical course and create a desire for people to want to learn.
Conclusion

OQur economy will demand more and more skilled people to fulfil challenges in produztion and
productivity. As a consequence, efforts must be made to imprcve the quality of the work force
through a dynamic technical education programme which must be initiated from the secondary school
level onwards. Cuch programmes must bear relevance to the state of the economy while keeping
pace with technclogical advancement. Fer example, the social and economi: demends brought
about by the fuel crisis will need emphasis on alternative sources of energy. This does not
mean other methods end +echniques will not be taught but that the education we provide in our
school is "timely". Here again, assictance will be necessary from our agencies concerned with

research and human resource development.

Finally, the foregoing proposals are intended tc accelerate the quality of the programmes
conducted in the learning institutions in keeping with our national objectives and signify
the involvement of everyone in the community. Perhaps, if equal status was given to technical
subjects with academic subjlects, necessity to establish committees will be less urgent. If
these challenges materialized, then by tve end of the 1980s, we will discover our real worth

as an inventive nation.
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EDUCATION/TRAINING ASPECTS OF TECHNOLOSY TRANSFER
AND INDUSTRIALIZATION
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Methcdology

The Technology Unit distributed 102 questionnaires with a 9L .4 per 2ent successful
response, and held personal interviews with over 100 persons involved in education/training
in formal and non-formal education/training irstitutions. Data was also taken from the most
recent annual reports, prospectuses, brochures of organizations, and other published sources

of information.
The framework for the study included:

1. A look at current government policy in education/training given the

nat ional socio-economic objectives.
2. A review cf institutions involved in education/training in Guyana.

3. A reviev of courses available at pre-secondary, secondary and post-

secondary level.

L. And finally a determining of the interaction between the education/

training systew and productive work.

Results and Discussion

Formal Education/Training Resour_es

The evidence suggests that policy-makers assumed that formal education was a very important
vehicle for social change and national development. They believe that constructing new schools
and emphasizing community high schoocl pro,rammes, reducing drop-out and repeater rates would
result in an increased percentage of individuals educated {or occupation and social development,

since expanding school services would keep pace with and overtake the growth in population.

The media for formal education 2t the lower and intermediate levels were respectively
430 primary schools, 33 per cent of which have recently been restructured to carry community
high school programmes, 84 secondary establishments, viz. 50 secondary schools, 28 community
high schools and six functioning multilateral schools. At the higher level, there was the
University of Guyana which trained in a limited number of areas mainly for the first degree,
the two (2) technical institutes, two (2) apprentice training institutions attached to the
sugar and bauxite industries and the Guynec (Manpower Development and Training Department)

which has a Joint programme with the Government Technical Institute.

An examination of the capacity of 56 per cent of the secondary establishments in four main
areas, viz. Lower East Coast Demerara, Georgetown, East Bank Demerara and the Demerara river,
when correlated with totai population revealed that only ll per cent of the eligible nine-plus
population could be accommodated. Demographic divisions aggravated the capacity problem.
In Georgetown where the population in the 10-1lL age groups wss only 7,812, cecondary institutions
and industrial training centres numhered 16 and three respectively. ™his compared adversely
with the Berbice river where the population in the related age group was 19,779, 2.5 times
larger than the Georgetown figure, yet only one community school and the Guysuco Apprentice
Training Centre serviced th: related population. As a result they depended on the 17 secondary
schoolz, twe community schocls and one multilateral school in New Amsterdam and Corentyne, already

insufficien*. for their own population to supplement needad services,




Secondary schools basically provided general education, and because of the lack of inte-
gration between education and productive work, some schools intrcduced industriai work-study
programmes as suppcrtive education. Graduates of the five-year schools, however, left with
only the academic, foreign oriented and evaluated General Certificete of Education "Ordinary
level” or Caribbean Examination Council credentials betore joining the world of work or
tertiary institutions. The seven-year institutions graduated students with the Geueral
Certificate of Ecucation credentials at the "Advanced level”, and became, in the majority of

cases, undergraduates of universities overseas.

Community high schools provided education with a technical bias for low achievers who
graduated below craft level. Because of majJor structural inadequacies, these schools were
restricted to asgricultuce, woodwork, home economics and handicraft. In addition, the training

was for self-employment which was generally neglected.

The costly multilateral schools provided educetion along three main streams - Arts leading
up to the General Certificate of Education examiration, "Ordinary level”, a technician and a
craft stream. Each stream should have satisfied entrance requirements for the higher technical
training institutions. However, the level of training in the latter two, unlike the academic

training, was not adequate enough to satisfy these entrance requirements.

Training of tutors for all levels of formal education/training depended mainly on three
teachers' training services which were not linked in any way with industry, though utilizing
piactical forms of teaching practice, and the first degree or the post-graduate Diploma in
Education at universities, at home or abroad. Trainers of treiners also emerged from the same

system.

An attempt at continuing education was evidenced in the Single Adult Education Association.
This is a formal institution providing a combination of 57.5 per cent practical subjects,
27.5 per zent academic subjects and 15 per cent development subjects. The problem of trainirg
facilities was surmounted by the practice of trainees periodically practising with the tools
of industry in institutions with existing facilities e.g. tailoring practice was done at

Lodge Community High School.

In an effort to provide services of a wide range, the instituticn had to sacrifice depth,
and was limited in scope mainly by lack of knowledge of national manpower needs. Generally
adult education was provided at secondary level through extra-mural studies at existing
establishments, or institutions attach:d to labour unions which graduated students at employable
level mainly with the General Certificate of Education "Ordinary level" credentials snd/or
Business Studies certificatior. To accommodate mature students, Kuru-Kuru Co-op College, the
two technical institutes and the Guysuzo and Guymine Apprentice Training Institutions provided -
extra-mural programmes. Data was not available for the University o:r Guyana's expanding

extra-mural department.,

Formel training was provided to technical students at the Government Teclh:inical Institute
and the New Amsterdam Tecnnical Instituce, in disziplines ranging from agricuilture to electronics
st craft level, six (6) disciplines ranging from achitectural drawing tc telecommunications

at technician level, and commerce and secreterial sciencc at certificates and diploma level.

The other recognized formal training institutions catered mainly for low achievers, and
their entrance requirement was basically primary schooi background or two (2) subjects at the

Jeneral Certificate of Education examination "Ordinnry level”, The programmes lasted not mcre
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than a year, and greduates reached craft level. These institutions included the Guyana

TrAnctrriol Myadwle~ MNa.
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& which provided techuical tiaining in six (6) discipiines ranging
from plumbing to welding. Another was the Critchlow Labour College which catered mainly for
30 per cent frort-line supervisors, and 65 per cent rank and File, 95 per cent of the time,
and a2 very small percentage of higher management in industrial relations and trade union
education. The graduate certificate which has recently been evaluated at General Certificate
of Education "Advanced level™ serves as entrance to the Social Science Faculty at the local
university. There were also three Home Economics Centres, and the Y.W.C.A. May Rodrigues
Early School Leavers Centre which provided vocational training mainly for self-employment in
subjects ranging from catering to household management. Kuru-Kuru Co-op College, the main
unit for co-op management training locally and regionally offered courses for certificates in
subjects ranging from co-operatives in schools, including co-op management, credit union
management and accounts for ci-operatives to a diploma in co-op management. In this way it
attempted to fulfil the needs of co-operators of sub-professioncl level up Lo the level of

managers of medium and smali-size co-operatives. or parallel organizations.

Implications of the Present Formal Education/Training System

The system has suffered over the years partly as a result of thes colonial past, where an
illusion of free choice of vocation for all had existed, but the colonial masters had reserved
the best positions for themselves. Other problems arose because of conflict between demand
and output capacity. Still others arose out of the organization of the system which allowed

the continuation of privileges for the elite few.

Emphasis in these formal institutions, the majority of which were schools, was academic,
and the academic capacity exceeded the t-chnical training capacity for industry both nume.ically
and in the curriculum content. This situation, together with irdividual mobility especially
of members of lower income groups, led to what Baksh termed educational inflation ard wascage
of ability since individuals aimed for the highest levels of education in order to out-compete
these with lower levels of education to fill scarce or non-existent Jobs. Y See teble 1 for
statistics.

TABLE 1 2/

Non-Participation in Guyansa Labour Force as at 1977 by Levels
of Education

EDUCATION LEVEL PERCENTAGE NOT IN LABOUR FORCE
1. Lo Education 71.0
2. Lower Primary L8.%
3. Upper Primary L8.3
L, Lower Secondary Lo.7
5. Upper Secondary 21.3

1/ Taken from "Formal Education and The Guyanese Social Structure” by Ahmad Baksh -
Transition, Vol. 2, No. 2, 1979. Journal of the Faculty of Social 5Sciences and the Institute of
Development Studies, University of Guyana.

g/ Source: Taken from: World Employront Programme Regsearch Working Paper. The Labour
Force in Guyana in 1977. A preliminary repert Ly N. Caesar and . Utanding, Statistics Bureau,
Ministry »f FEconomic Development, 4.T. fluyana, December 1978, poye 5.




There was little interaction between the education system and the production system.
Proper technical/vocational training snd orieantation to productive work were not integral parts
of the school system from primary lcvel. Attempts to improve this by work-study prograrmes
were rendered ineffective by insufficient capacity in industry for placement of students.
Indeed it became apparent that the nlstcricaily inherited academic bias, prolonged and main-
tained by community preference, provided tie main link between educatiorn and industry. It was
emphasized by industry, technical and industrial training institutions which by ard large
requested the academic entrence requirement ranging from a primary school background to the
General Certificate of Education end Caribbean Examinaticn Council credentials. Technical
qualifications and experience were treated only as a second-best alternative. Graduates of
community high schools and vocational institutions also suffered from fragmented education/
training sinc. chese institutions were not lirked to formal and non-formal tertiary institutions.
Some 25 per cent of the institutions examined suffered from unemploymznt after graduation.
Fluidity in the system was hindered since eatrance into higher education/training institutiouns

was not automatic, and occurred only after elimination examinations.

The main efforts ty the State to achieve greater social Justice were, the policy of free
education from nursery level to university level initiated in 1975, and an increase in the
comrmunity high schooi services. Admittedly, these measures succeeded in removing the economic
cost of education —articularly at primary level, and simultareously implied increased opportunity
for secondary level selectinn where previously, costs had posed a social barrier to those who
could not afford. Educzational achievement, however, has always been mure dependent upon

environmental conditions outside the formal institutions than inside.

State control measures at all levels within the free =ducation framework were enacted
through the M;i iistry of Education and the Public Service Ministry. They 4id not take the fcrm
of the planned epproach practised at various levels in China, the Union of Soviet Socialist
Republics, Cuba and other 'third world’'countries. In these countries vocationel choice was
mainly dependent on the needs of development as perceived by the State. Instead, education/
training for the labour market continue=d in an atmosphere of apparent free chcice of vocatiocn
operating within the laws of supply and demand. It was this state of affairs that gave rise
to the dearth of skilled traching staff for all ievels of formal education/training, and

compounded with salary differentials motivated labour zway from the teaching profession.

Generaliv tormal education/training has nroved to be “aadenuate from the noint of view
of industrial requirement. It was clearly not related to the absorptive ~2pacity of the labour
market nor the needs of the economy. Moreover, at all levels, the institutions lacked the
required quantity of skilleé personnel, staff, accommodation, finance, equipment, materials to .

fulfil the needs of the institutions themselves and in turn those of the economy.

A microscozic examination of the media in the system revealed that u few ectablishments
studied npplied the integrated approach ~f formal and non-formal education/training, relating
theorv and practice in irdustry. Some examples are the two (2) Apprentice Training Instituticns
of Cuysuco and Guymine, the Guynec [Manpower Development and Training Department, the Kuru-
Kuru Co-op College, the teachers'’ training programme at the Guyana School of Agriculture,
R.E.P.A.H._A., Belbaag, and the hinterland counterpart of the Guyana School of Agriculture,
B.A.I.). Implementation of this measure compared favourably wi‘h three methods applied in
China in which the result was fed back into ard became an integrated part of the method, a

sore advanced application of similar methods. They were:




1. The dialectic materialist theory in which knowledge was based on practice
but sound krowledge was based on repeated switching from practice to theory
and from theory to practice, theory being evolved from practice and then
applied in crder to guide practice which in turn made it possible to check

and develop theory.

2. "Open door" education in which peasants Joiuned the university to study and

teachers worked in factories, industries, agriculture etc.

3. The "Triple Union System" in which there was interactior among tcaching,
research and productive work sectors. Teachers wWere encouraged in their
professioral training to study science and technology in depth and to take
part in research and productive work. Workers and technicizns with extensive
practical experience have been recruited as part-time teachers, and each
year the university selected a number ot graduastes to join the ranks of

the *eaching staff.

In this way, education/treining served the policy of the proletariat and was
combined with the werld of work, while higher educetion and the university

served the people.

Non-Formal Education/Treining Nesources

The survey shcwed that TS per cent of the organizations, the majcrity of which were
production or service oriented were actively engaged in "in-house" and/or "on-the-job training”.
One explanation for this was the poor existing interconnection between education/training and
productive work. Another was the policy of industry to satisfy assumed needs by way of the
scademic certificr..e - a carry-over of the colonial policy. The varying objectives of
industry and commerce and the historical differences of organizations together with the varying
years of existence and levels of operation were ot} - responsible factors. In other instances
where performance was the criterion of achievement, e.g. management, agriculture and handi-
craft, non-formal "on-the-job training” fulfilled human resource needs. In this way non-formeal

training supplemented and complemented the formal system.

The majority of participants in this type of education/training were graduates of the
school system and formal technical training institutions or other tertiary institutions which
had already largily influenced the direction of their further training. They functioned at
tertiary level nnd formed the mass c¢f the sub-professional staff of industry and commerce.
The majority of professional staff constituting the top of the administrative strata were
often products of education and training processes in specialist schools abroad. This was
particularly true of industry at required high levels of specialized technology, for example

communication, aviation, navigation and engineering industriecs.

The majority of technologv applied in local industry was foreign and specialized in
varying degrees according to the services in which they functioned. In the process of making
training appropriate and countering foreign exchange problems there evolved the practice of
partial institutionalizat.on in industry to produce personnel with the abiliiy to operate,
maintain and repair facilities, to modify them to suit local circumstances, and to innovate
in responsze to the dynamics of t. : industry's own internal development. Costs considerations
proved prohibitive to small industry acquiring these complex institutions, and as a result

only Guysuco, Guymine ana GNEC have functioning establishments of that future,




Besides the "in-house” and "on-the-job training” courses, organizations utilized
auxiliary training programmes or encouraged specialist studies through a variety of methods.
These included extra-mural programmes of alrr~ady existing institutions, correspondence courses,
or sponsorship of workers in institutions at home and abroad for the producion of professional
resource personnel, for making sub-professioral personnel appropriate tc industry, &nd for
general upgrading of personnel of all levels. Generally the training tock the form of seminars

and workshops. .

This survey recognized twenty-four (24) different training methods used in the whole
educatioa/training system to produce and maintain the skills necessary for efficieat production.
It has also identified courses which were termed residential, day courses, evening courses,

and special courses as part of the first degree programme at the local university.

The non-‘ormal education/training that accrued from National Service where sponsored
students and ctudents of higher education/training had to serve as a pre-requisite to graduation,
and the Guyana Defence Force where the education programme had a military promotion bias, also
aided in meeting the need for the technically trained. They were affected by the same constraints

of other formal eand non-formal institutions.

There was & minimum of training of sub-professionals to fill professional positions
usually made vacant by resignation, retirement, migration or other aspects of the turnover

proolem.

Entrance requirements and training courses for the sub-professicnal staff in these institu-
tions were mainly dependent on the level of technical skills required in the industry of employ-
ment. Industry advertised vacant posts, but on the whole practised initially internal mobility
which provided many short-term advantages, but was: best realized when high cntrance require-
ments were maintain=d in every stratum of the occupational infrastructure. Some 75 per cent
of the medical institutions and 100 per cent of the sample of communications institutions

practised internal mobility.

Sex did not seem to present a barrier to mobility though it was apparent that certain jobs
displayed a female bias e.g. stenographers, and others a male bias e.g. laboratory technicians
in the Soil Science Research Unit, Ministry of Agriculture, where much strenuous field work

was done.

Front-line management personnel accrued mainly from the academic first degree prcgrammes
at the University of Guyana. This education was made more appropriate to the needs of the
country's two (2) main industries of sugar and bauxite by their own training units which formed
sigrificant parts of the industries. Guyana Management Development and Training Centre and
the Public Service Ministry provided services to other agencies for the same purpose. Guysuco
and Guymine still sponéored senior management personnel to have them specialize in management,
particularly with a technical biag, and also to maintain their supply of trainers for their

"in-house" and "on-the-Joh training" programmes.

Agricuitur: and handicraft education/tra’-ing, unlike management education/training commenced
in schools and were evaluated like academic subjects at the General Certificate of Educaticna
and Caribbean Exeminstion Cuuncil examinations. Fluidity into the tertiary non-formal ipstitu-
tions was apparent though industry's capacity to absorb the trained personnel, ercept in the
teaching profession was limited. Generally research and development institutions for agri-

cultural develcpmesnt had entomologiral, agronomical and veterinary bases.




Hinterland and outlying areas had already suffered more than urban areas from insufficient
formal educetion/training structures, the feeder-institulions, and all other prob..:ms of the

education/training system. These constraints proved more crucial in non-formal institutions.

All health training establishments required science subjects as part of the basic entrance
requirement. They mainly produced intermediate level health workers (WHO terminology) and the
Medex training aimed at decentralization into rural and hinterland sreas. Because of specialized

technology involved, 75 per cent had overseas examination connections.

Implications of the Present Non-Formal Education/Training System

Empirical eviaerce showei that L2.5 per cent of the non-formal institutions suffered from
skilled personnel shortege as & result of brain-drain, L5 per cent from inadequate accommox!ation,
62.5 per cent from general staff problems, 52.5 per cent from insufficient teaching and trsining

facilities, and 32.5 per cent from other causes which were mainly financial.

These institutions generally practised and perpetuated the colonial pattern, emphasizing
the school certificate even where the job mainly required manual skills. In eddition, they
functioned in the absence of initial manpower surveys. There was little evidence of job aids,
group training, remedial action or post evaluation ir the realization of the "in-house” and

"on-the-job" training prcgrammes.

More cften than not, it was individual mobility and aspiration rather than industrial
legislation that prcvid:d th: main driving force behind specialized training of sub-professionals
to generate th2 skilled personnel critical to the needs of industry and services, though industry

did reward and encourage this practica thrc n incentives.

Gererally the foreigr and local t >hnology applied in the formal and non-formal institutions
were not approprizte to the objectives set for the technolor s such 2s employment generation of
skilled personnel »ritical to the needs of industry and services. Indeed, the unemployment that
resulted from cver-edu-ation in schools for jobs that wera scarce or non-existent (Baksh) was
compounded by the practice of internal mobility in non-formel institutions which in turn limited

the absorption of newly trained.

Transportation ccsts and lack of adequate accommodation was a majur constraint to the
development of the tecknology across districts. As a result there was little evidence of

lateral training to male best use of resources.

The medical services training wes generally not dece tralized, and with the exception of
the Medex training scheme which provided personnel mainly tor the hinterland and outlying areas,
overtrained in terms of existing facilities, but not in terms of population needs. The medical

emphasis was still curative rather than preventative.

The eme’l degree of centr:iization which resulted from the prectice of user-agents utilizing
the existing facilities of c%h:rs to raalise their "in-house" ~nd "on-the-Job tr-ining" materislized
more out of need to utilize scarce and costly resources rather than out of n _.oncerted etfort
to avoid duplication. More ofter than not, these programmes rajled to yield optimal results
becaugse of limited trairing capacity particularly in the case of joint programmes, and also

because the theory was not usually applied with machinery operating in industry.

On the whole trade training centres were costly, small i relation to population needs,
and serviced mainly their respective indust.ies. As a result a single establishment like “uysuco

which had the necessary cepacity and trained human resources, eventually serviced the vrnicles
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of most corporations. Cost considerations slso oprohibited the establishment of research and
development structures within industry and this in turn rendered impossible the documentation

of —esearch findings which could have been utilized in formal education/training institut:ons.

In short, besides functioning under the constraints m2ntioned, tue progrummes of "in-house"
and "on-the-job training”, and those for sponsored students t> local tertiary institutions,
turned ou* to be, except in a few cases, & further dose of the.ry, taught by trainers of zhe

forme) education system.

The basic conclusion to emerge from the study is that existing educational and training

institutions are not fully geared for the technological challenges facing Guyara.
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ASPECTS OF INDUSTRIAL PRODUCTION AND TECHNOLOGY TRANSFER

. 1362

Reseurch Assistant, Technology Transfer Unit

Introductior

1. This peper deals with aspects of industrial production arnd technology transfer in Guyana.
1t is broadly divided int- two parts. Part I focuses specifically on firms' production
problems, while Part II deals with the benefits that Guyanese economy can derive by adaptation
of appropriate foreign technology.

2. This is based on a survey carried out by the Technology Unit on a number of firms in the
public, private and co-operative sectors. Technology can be defined as methods, process,
technique, and know-how used in production of goods and services. I: includes capital embodied
technology and human skills; use of raw material; intermediste products and is part of the

production process. It has been identified es a factor for economic growth wnd development.

The Historical Perspective of Production

3. Production and industrialization have been a focal point of Guyanese ecoromy for the benefit
of society particularly since the achievement of independence. Though there was industrial
production before independence (colonial era) it was largely determined by foreign direct
investment and was exploitative in nature. Investment in production and technical know-how
during the period was dominated by multinational corporations and large private investors,

unlike today about 80 per cent of the total economy rest with the public sector while the

other 20 per cent are owned by the private sector.

L, In 1952, the British Industrial Ccmmission identified quite a number of production
possibilities in the Aest Indies, including Guyana then British Guiana, processing of foodstuffs
frem agricultural products. and processing of edible oil from coconuts of which its agreement

1/

was signed in 1945, Other productions and manufacturing, identified by the Commissicn, are

citrus products; fruit canning; confectiuvnery; preserves; rice; beer; timber; ete.
Ir the case of Guyana the situation can be suumed up as follows:

"I think that if there is one thing sbout which all Guyanese are in agreement it is
that we must develop manufacturing as a meanc of achieving a higher standard of

2/

living for our people.” =/ He suggested the necessity for industrialization.

5. Ihe poliecy of the Co-operative Republic of Guyana seeks among others for socio-economic
development roverage of its people through exploitatici: and proper utilization of humen and
natural resources. Achievement of this objective can be possible by applicatio» of appropriate
techniques of production and motivation, planned and well d.fined goals, and proper management

control, etc.

6. The Guyana Pharmaceutical Corporation Ltd., for example a public corporation, highlighted
production needs of Guyani and their development in a broad three-fold research and

development. (R + D) objective. Firstly, identifying and oplimizing the use of the scarcu

1/ See Industrial Development in Jamaica, Trini ..4. Barbados and Britisn Gujana - Report
of british Industrial Commission, Ncuaber 1952.

2’ “ee Yubbard, H. J., Historical Perspective of Industrialization: Published in Guyana
Graphic, Mcnday, 8 January 1973, p.b.




resources and minimizing cost of production in keeping with national aspiration. Secondly,
development shall initially take the approach of 'backward linkages' i.e. making use of local
skills and raw materials for the production of consumer and capital goods. And the third
objJective is promotion of products for export market. 3/ Similarly our data show that about
48 per cent of the firm's products, including other corporations such as Guymine and Cuysuco

are 2isu strongly emphasizing the use of indigenous know-how, raw materials and the like.

T for development of indigenous technology and commercializstion of new products, there is
reed for transfer of appropriate foreign technology to Guyana. This techniquz shall be
elaborated later in the paper. The immediate effect of such technology in the economy is
'forward linkage'. Having cchieved the right and appropriate linkages, namely the combination
of hackward and forward lirkages this will enhance industrialization potential "all things

being equal”.

8. The role of indigenous technology for development n»rocess is also recognized to pe

important.

Firms' Production Problems

3. Much is known of Guyana's natural resources which are not yet exploited. The problem
is of the strategy to be used to transform these resourc»s into end-products. To achieve
this objective there is the need for 1 reviev and improvement on work discipline by firms,
public and private agencies and to avoid claches of interest between those who have the
capabiiity to make production decisions with those vho have nui. Producers seem to be aware
of mo:. of the procuction proolems but what is beyond their capability is how to solve these
problems. What the firms probab) require ic personnel with technical skills to direct and
manage these firms. Even if these problems and meuns of solving them are identified, there

wil? still be problems of decision implemertation.

10. An appropriate national policy on technology can cause the people to firstly, sppreciate
the need for indigencus technology and its importance fc ' national developme t, a well-defined
educational system with proper school curriculum; training on the Job; institutional
building with strong i- formation medis and R + I o~tivities are few among others that may

help in achieviag this development. Secondly, implementation of an appropriate foreign

technology policy can serve to strengthen local technological capability.

11. Some of the problems are ~aused by the unavailability of foreign exchange which limits
the capacity to import. fThis has been idertified in Guyana and other developing countries as

constraints to socio-economic development especially in view of the oil prices.

12. Another prcblem that slows prnducticon is inadequacy of raw materials. A lar~e number of
firms have problems ol raw materials. The consequence of this factor among others such as
constant powe. frilures etc. is that the producing firms would be operating below plant
capacity and machinery and equipment will be lying idie. Many other ecoromic problems could

arise through unstable supply of raw materials and of inputs.

2/ See Guyana Pharmeceutical Corporation Ltd. Reseaych and Developmer: Policy,
Revised 1977.




13. Lack of skilled personnel is also common among firms. Insufficiently skilled workers can
cause a decrease in the products line. To increase production there is need for skilled
vorkers with sume years of experience to their credit. In many firms also, there is lack of

people with both practicel experience and theorstical knowledge.

1h. Firms slso identified lack of technical and management skills especially in the middle
and top ievel capacities, whereas some firms also depend on the need for a specific and high
level of management skills to cope with decision-making ability in relation to production and
other related g2:tiviti:s. In Guyana there is need for increase of technicai ¢ .ills in the
specific areas such as agricultural technology {including dairy) since this sector has a
dominant role in the economy and in engineering design to facilitate designing of new machinery
and tools to cope with developmental process resulting from increase of the above skills.

There should be more professionals such as foresters, nutritionists etc. to assist in
developmental drive through diversification cf skills. Spare parts problems are also common.
The reason for this problem among others, is that most machinery and equipment for production
have foreign inputs and because of the foreign exchange and licensing arrangement difficulties,

it became very hard to obtain spare parts from the makers of these machineries.

15. An optimum solucion which includes saving con foreign exchange is to encourage local

technology, more so the engineerirz design fo. relief of tne spare parts problem and to

e~ .

formulate national policy on transfer of intermcdiate foreign technology. Because of the i
shortage of spare parts and technical skills, maintenance and repairs to industrial machinery

are equally affect2d. Tt is irportant, more so i.. developing countries where there is the

problem of foreign reserves that maintenance and repairs should be accelerated. But due to

lack of skilled personnel and spare parts, maintenance and repairs t» industrial equipment

have been affected.

16. Another problematic aspect of production is the rising cost of fuel already mentioned,
which is also a global concern with exception of o0il producing countries, thus there is need

to implement an energy import substitution drive, including technological implementation.

Benefits from Transfer of Technology

17. Industrial technology is an integral part of industrial development, hence there is

need for dissemination of information on techn>lnagical innovations originating in various
countries. Transfer of technology is a technolcgy that originated outside one'’s national
economy but acquired and used locally. In mo<* developing countries technologies used are
foreign transferred. However, the selection of technology requires both information and
evaluation. It is important that the agency respensible for the selection should be very

much aware of the countries to acquire the skills. The egency should also possess the

ability to evaluate such information for purposes of decision-makiang. It is equally important

that the agency has the capabilities in the negot +*ion of terms ard conditions.

18. Admittedly transfer of foreign technology to a different sociological environment
creates problems in absorption. Recognizing this important situation, there is need for a
joint action to make this worthy effort beneficial for both partizs, i.e. the transiers
(forei,n) usually sccompany such technologies with technical advisers and consultations

to train local personnel of traneferee (Guyanese). It is the onus of the transferce during
the negotiations to be sure that the technology, about to be acquired, #ill suit the

environment of the location for which it i3 desired. Absorption of technology gives rise
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to human resource development and potential. It is therefore important that resvurce power,
education and training, engineers and scientists and curricula in association with applied

resecrch and production activities etc. are geared towards absorbing the acquired technology.

19. Development of technology indigenous or acquired calls ror research and development

(R + D) activities. And disseminating results from such efforts contributes meaningfully

to the “echnological advancement of locally and foreign used technologies and solving the

problems of the rural areas.

20. Very often there are problems as to the right strategy in attempting to develop
technology. It is difficult to state a 'clear cut' strategy, but it should not only take

e form of creation of speciaiized and skilled manpower resources within the country but also
the strategy should ensure that such resources are 3d~vloyed In the desired directions with

the objective of satisfying the needs of the masses. It means then that the basic issues

of indigenous technological development should be considered in the forefront.

21. There is increasing awarcness that inappropriate application of technology can distort
the pattern or form of industrial and economic growth, resulting in a failure to derive
expected overall development goals of the country. Therefore, in planning technological
development, the planners will have to consider the pattern whether to continue as it was
imported from foreign or whether to adjust it to suit the local conditions. The foundation
for the latter pattern of technological development will have to be much deeper and stronger

than the former.
Policies

22. National policy measures have a major role in the devel spment of technologies and for
improving terms and conditions of imported technology. Such roles can be identified in areas

such as:
(i) Promotion of research and development, a tax rebate can be allowed to R + D effort.

(ii) Policies on education and training by way of introducing vocational courses in
educa.ional curricula; re-orienting technical courses in higher institution~ adding
on crafts work and collaboration of industry and practical training for example

Guymine, Guysuco and Guynec.

(iii) To consider policies for the strengthening of engineering construction capabilities.
The engineering design and consultancy organizations can be encouraged and charged

with the respensibility of assisting in the training of apprentices.

(iv) ©Policie’ on human resources developmenc to enhance technological capability in

traditi nal society.

(v) There should be national policies that could promote adaptation of technologies
suitable for use of local raw materials, local skills and activities which would
be labour intensive. S3Such policies should be a pnased programme of reduction of

imported raw materials and lauvour.

(vi) Indigenous technology and capabilities should be protected and encouraged to be

ready to take over completely from foreign technology at the appropriate time.




23. It is possible that with a meaningful policy on foreign technology several benefits are
possible. For example, improving competitiveness among firms in production of domesti: and
capital goods, financial and administrative assistance, mcdernization of production processes
and marketing, promotion of infrastructural support to industrial activity and promotion of
export goods, increase in industrial agriculture, forest production and develorment of rural
production, control and prevention of pests and utilization of pesticides and insecticides,
increase in R + D efforts, commercialization of new products and =mployment creation, and

savings in foreign exchange costs.

2k, Another important factor or component cf the technology is that it shoull serve the
general objectives of society, including its social and human aspects, the quali* - of life

and the pressrvation of th. country's natural resources.

e |27

Transfer of Technology and Industrial Development
J. 0. Trotz

Director, Institute of Applied Science and Technology

Before we examine the specif:c issue of Research and Development in science and
technology in Guyana and how it relates to the transfer of technology on the local scene, it

is apt to pay some attention to the global research and development situation.

The obcervation that "knowledge is power" has gained considersvle credence as governments
and corporations sink vast amounts of money into research and development. These investments
now being made in the production and application of knowledge will influence economic and
political relationships around the industrialized countries and between the industrial and

developing ~ocuntries for gome time to come.

It was recently estimated that some 150 billion dollars is poured into globaul R + D,
employing about three million scientists and engineers. The allocations in this budget
naturally reflect the priorities and interests of the industrialized countries. Thus twenty-
five per cent of the global budget for research and development is utilized by military
progranmes, and involves some ric million scientists. This is to be compared with seven
per cent expenditure on health and three per cent expenditure on agriculture, two areas of
great significance to third werld countries. What is clear, is that military progremmes slone,
account for more financial and intellectual resources than are devoted to R + D on health,
fcrnd production, energy and environmental protection combined. The cruc:ial probiems of the
third wo.ld are neglected, znd attention is focused on R + D geared toward meeting the

political and economic goals of industrial nations.

A recent study has shown that in the early part of the last decade, the United States of
America, the Union of Soviet Socialist Republics, the Federal Republic of Germany, Japan,

France and Great Britain and Jdorthern Ireland accounted for atout 85 per cent of the world's
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R + D expenditure and employed 70 per cent of its scientists and engineers. The developing
countries of Africa. Asia and Latin America spent less than 3 per cent of the global R + D
budget and employed just .3 per cent of the world's scientists and engineers. It was
estimated that there were about 300 scientists and engirn:ers working on R + D for every
ore million workers in developing countries while the industrial world had about b4.000

researchers per million workers.

The significance of these figures lies in the fact that the world's R + D capacity is
concentrated in the industrial world, and as such, continues to focus on the problems of the
industrialized countries. The developing world thus remains dependent on imported and often
inappropriate technology for its economic development. The lack of R + D capacity in third
world countries results in them becoming technologically dependent on the industrial world.
The lack of trained scientists and engineers in developing countries leaves the latter at a

great disadvantage in negotiating over the import of technology.

Transrational corporations operating in these countries invariably have their own
revearch laboratories in -he centre of tke capitalist system. The installation of plants by
these enterprises usually does not involve the transfer of techuical and scientific knowledge.
It has been observed that the lack of R + N capability in third world countries also leads to
their technological dependence on the industrial world. Not only are new technologies
developed outside the economic control of the developing world, but the lack of trained
scientists and engineers in developing countries can also put poor countries at a disadvantage
in negotiations over the import of technology. Those developing countries that do not even
have such 2 minimal R + D capacity to be able to evaluate different technologies, are, in a

basic sense, in the hands of those who control the technologies.

Not only does the lack of R + D capacity in third world countries perpetuate their
dependence on imported technology, but it also means the technologies produced are over-
whelmingly geared to the economic environment of the industrial countries - the - are capital

intensive, labour-saving, and adapted to large-scale enterprises.

Given the validity of these observations, it is clear that one of the basic conditions
militating against the effective transfer of technclogy in the third world is the latter's lack
of the capacity and capability to absosb such a transfer. One way in which this situation
can be corrected i. by the development of an endogenous technological capability. One of the
vehicles for this development is the building up uf a local research and development capability

in the country.

During the last decade, we have witnessed some significant changes in the productive sector
in Guyana. The two main industries - sugar and bauxite - were nationalized by Government.
Previously, both industries were run by foreign based transnational corporations. Research
and development work in the bauxite industry was conducted in Alcan's high powered laboratories
in Canada. No attempt was made to conduct relevant R + D work at Mackenzie, as it was then
known. Enough technclogy was transferred to give the local work force the capability to make
the local operations an efficient production unit. Guysna was earmarked as a primary producer
of calcined ore and later of alumina. There was no question of developing the technology for
the production of refractories, for the utilization of some of the wastes generated by the

production process. There was no interest in the vast kaolin resources which existed in










NN




Lo

3

14

—_——




- 91 -

the averburden in some of the bauxite areas. The same was true for the sugar industry, where

most of the local work force were trained to be good producers of the primary product - sugar.

With nationalization, however, it was realized that R + D activity in these two industries
wvas of vital importance if they were to make a significant contribaution to the developmert
process. Thus a completely new R + D laborato.y was set up for the bauxite industry. Apert
from R + D activity aimed at maximizing the efficiency of the production process, such a
facility could now expand its horizons and look at possibilities whicl. would not have Yeen
considered under the previous arrangement - the local building and ccmmissioning of kilns,
greater engineering activity to replace equipment which before had to be importsd, development
of a refractories industry based o.. ~alcined bauxite, product diversification, utilizativm cf

wastes generated, alternative energy arrangements for the firing of kilns, etc.

Other Research and Development in Guyana takes place in several public sectors. These

include:

(a) Sugar Industry - mainly egricultural research related to problems associsted to

the efficient production of sugar;
(b) Forest Industry;
(¢) Agricultural sector - mainly concerned with crop production (rice. legumes, etc.);

(@) Other industrial areas - here there is minimal activity in fuod pror.ssing but ss

yet there is no significant development

Up to a few years ago, the mein R ! D activity in Guyans wes still :oncerned with
increasing the productivity of the traditional productive sectors in the country. Apart
from the research and development facilities devesloped at Guymine no significant deveicpment
took place in these sectors. It wa. recognized tuat with the projected expznsion of the
manufacturing industries, there vas ample scope for research and developmeni ectivity in
areas such as, for example, leather and textile manufacture, fond and mineral prccessing.
Further, the country’s vast forest and mineral resouces opened up vast promise for
development. Even witnin the traditional sectors, one identified the need for a significant
R + D input into such areas as waste utilization (bagasse, rice stiaw, wood waste). However,
like most underdevelnped countries, Guyana lacked the technologicel capacity tu effectively

carry out the necessary developmental work in the few areas cited.

One significant development however, was the recent cstablishwent of the Iastitute of
Applied Science and Technolugy, which is the research arm of the National Science Research
Council, Its establishment confirms the Goverument's commitment te the importance of
Science and Technology in the development process. It is expected that IAST will form the
nucleus for those R + D arcas which are identified as being crucial for our national
development, and whizh due to constraints of trained manpower and facilities, cann:t be
undertaken by the existing infrastructuwre. Further, IAST's facilities are to be Tuilt up in
such a manner that when fully equipped, it w#ill provide an excellent centre for research and

development work identified as relevant to our cvn situation.

If R + D must contribute sigmificantly to the tranesfer of technology then the provision
of first rate facilities ie & sine qua noa for such activity. We must have the capacity
for example to carry out complete anc accurate geochemical analy:es to determine the value

of our ore deposits, to effect the complete analyses of indigenous ngterial to determine their
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syitability say for compounding animrl feed, indeed to carry out in situ, any basic operation
necessary for the successful completion of the job in hand. 1In fact, I regard this as crucisi
to the significant develorment of our technological capability. If this is done, tken

foreign expcrtise can be brought in to work in the local situation on local research gnd
development preoblems. Local counterparts can be [dentified to work alongside the for.eign
expert thue facilitating the easy transfer of technical know-how. Further, the foreign 2:pert
hes the advantage of operating in the lscal milieu and is more able o adapt processes and

equipment to suit local coaditions.

L2t us oxamine a concrete exzmple of the utilization of this strategy for the development
end vtilizstion »f our vast mineral resources. Apart from bauxite, Guysna has coumercial
deposits ¢f ot‘er minerals, e.g. kaolin, feldspar, talc, which are not being utiiized at
the xoment. Some y~rrs ago, it was recognized by the Universily that the devalopmeat of
our mineral deposits was a vital area in the future industrisl development of Guyana. As
a result of this realizaticn s link schere was organized between the Chermustry Department
at the University of Guyane {U.G.} z.d the Mineral Sciences Department at Leeds. A lecturer
frum Leeds was appointed to the Department in Guyana, and flve yeers later this programte

has resuited in the following:

{(a} A set ot traiined manpowar i~ the minz~r~ sciences area, including post-gracuate
trainees sent to leeds vo work cn local mineral processing problems, and special trainees

from tie baurite industry.

(b) A full degree course in Applied Chemstry with a minersl sciences bias irn the

Chemistry Department at U.G,
(c) Active research work in several areas of mineral csciences as it relates io uyana.

With the zsteblishment of the Institute of Applied Science and Technclogv, it was
decided that one of the priority areas for development was in the field of the mineral
sciences. As a result, with the generous suppor: of the United Nztions Development Programme
(UNLP), the Institute is now in the process of building up its c:pability in mineral procsessing
research work. There is to be installed, equipment for all the development work necessary
on the laboratory scale, and a pilot piant for mineral processinz activity. The laboratory
work is already well underway, and the pilot plant is now being installed. Th= lecturer wno
was sent from Lesds is now the Research Director in charge of this programme. Staffing in
the unit is amply provided by gradusies from the University of Guyana programmes.

L]

Already, as a result of the nature of its development, we are in u positica to "unpackage’
the technology necessary in the pilot plant area. Because of his familiarity with the local
scene, the resident expert has been sble tc advise on the suitabii”ty of equipment. Further,

sume of the pilot plani equipment has been put together by 3 loeal engineering firm.

Once installed, Guyans will heve ths capability of doing pilot piant studies in mineral
processing. This i significant &t a time when the Government has identified tuis €3 an
area for develcpment. The nstitube will be able te provide all the dcis necessary Jor the
commercial production of, say, feldspsr for Guyzana's glass industry, tale for the pharmacencical
industry and kaolin for the cersmics in.istry. With a proven cepebilily in these areas the
Government's efforis will ue considerably strengthened in negotiating tor technology in tle
minaral procezsing areum. [f contracts are to be signed, suy for feuasibility studies to be

done in the development. of n purticular miner:sl gdepsa.t, then Government should be in a




position to suggesi, or rather Lo iasist, that if proces ing is involved, if must be done

locally, even if it means utilizing foreign expertise to use the local facilities. There can

be no more effective method of transferring technol-gy than bty this process.

I have chosen this particular example to illustrate one way in which incressing cne's
research and development capability can lead %o technology transfer as it contains some of

the basic elements necessary for ensuring such transfer through the R + D process.

These may be identified as follows:

(a) Aa R + D policy guided by Government's development programme and declarvd oriorities

and closely linked to the development of indigenous resources.

(b) The physical environment and facilities necessary for the full investigation of
the problem. This requires financial commitment from the Goverrment as such facilities

are sometimes very expensive.

{c} Traine? manpower which in this instance was provided for, by the anticipation of

the need by the University, which then took the necessary steps for the implementation of the

programae.

(a) Utiliration of foreign expertise working in close collaboraticn with local counter-

part staff on problems identified by Guyana.

(e) Development of the infrastructure and personnel to allow for the assessment,

selection adaptation and aprlication of ewvailstle technology.

It is suggested chat a similar technigue can be used to build up our technological

capability in high priority areas such as for example food technology, wood tecnnology, etc.

There are constraints, however, to the asvelopment of endogenous R + D capability and

some of these may be recognized as:

(a) ‘The tremencous costs involved for the development of such capability. Thus there

is need for a serious commitmeni of funds to R + D development by the Government in the first

instance.

{b) The ne=d to rzcognize that building up of this capability is - long-term process.
While local R + D must balan-~< its activity batween short-term and long-term projects, the
development of ealdogerous R + D capability is in fact a long-term process. Note that the

mineral s~iences exawple alluded to earlier took sbout five years to materialize. If this

is aot recognized there is an inherent danger that policv -makers will tend to become iagpatient

with the scienti/ic ind technologicil ccamunity for not "delivering the goods". As one
writer so aptly puts it, "Policy makers should also defend technologicel institutions
concerned with long-term provlems from undu2 political pressures and fluctuations; shculd
enrure taat these irnstituticns receive adequate funding, and that the allocation of funds
reflects national priorities; and shculd bring the needs of these instiiutions and their
upecial perceptions of the needs of the country to the attention of political and entie-
preneurial decision-makers. These efforts are critical to the long-ran technological
development of the country end tend to bz overlooked by officials and administrators with

short-term horizons and large sums of money to administer”.

(¢) Lack of co-osdination of R + D activity at the nationa: level. Co-ordination of

the entire R + D activity is essential if meagre resources are going to be effectiveiy

e e — L —
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utilized. At the momernt, several agencies are involved in R + L. As expected the majority

of these are the state agesncies.

However, to prevent useless duplicetion, it Is picessary tu formulate & nationail research
and development policy. Such & policy chould not only identify areas for intensive h + D
activity but should also give priority according to developmental goals. Having selected uu.o
priorities the decision should be made as to where the R + D activity would take place, and
fuil support of the Government should then be given to that programme. The function of

overseeing such an astivity could well fall within the ambit of the State Planning Commission.

Earlier in the seminar, one speaker suggested thzl R + D costs may be partially met by
imposing a levy on industrial firws operating .n the country. This is an excellent idea,
but it has z greeter chance of implementation, if the firms are aware, that the levy is being
used to execute some of their own Research and Devel)lpwent projects, identified in a wider
national R + D policy, and for execution by tke appropriate institution. That inmscitution
may be the Institute of .Applied Science and Technology, or the R + D laboratory at Linden,
but once the decisior is made the fullest support must be given to expedite the execution of
the project.

{d) Lack of an organized informaticn system geared to the needs of the industrisl

and productive sector in Guyana.

Finally, if a research end development institute such as IAST is to be truly effective,
it must serve wany rurposes in addition to its role of support for operational entities
(both private and public sector). Incidenially, it must be recognized that most of the
private sector, utilizing a great deal of indigenous technology cannot support an R + D
facility and it is here that an organization with the cap.city and capability has an important
role to play. The Institute must scan .be horizon for problems or opportunities that others
in the country have not recognized, to apply technology to local problems and to keep abreast

of technological progress outside the country and its possible domestir implications.

Eseentially, then, the suggestion ir, that tne transfer of technolegy process can be
Tapilitated and catalyzed by the development of a strong indigenous science and technological
base. Ta a receat article on the pay-offs of Science for Development in t..> Leact Developed

Countvries, J. Davidson Frame has stated that:

1. "The existence of domestic scientific capabilities enebles Least Developed Countries to
engage in scientific research which is directed toward naticnal needs. This is
particularly true in such area: as tropical medicine and tropical agriculture, areac
which generally are of little interest to the advanced countries. If the Least Developed
Countries themselves do not enzage in research in such areas, it is possibl2 that the

re3earch will not be done at ell.

2. "The existeace of Least Developed Country science capabilities facilitates the training

»f professionals vho are key personnel in the development process.

3. "science in Least Developed Countries will strengthen these countries' Jeneral problem-
solving capebilities.

kL. "The existence of indigenous scientific capabilities will reduce Least Developed Countries'’

dependencies on outg.ders. This is perhaps the strongest argument for supportiry science
in the minds of third world intcllectuals, who are understandably sensitive sbout their

dependence oa their old colcaial masters or on vhat is often seen to be the new masters -
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the transnational corporations. Some see in these dependencies serious obstacles to
econcmic development, since the ultinate objectives of those who are responsible for the

dependencies do not corresrond to tle development needs of Least Developed Countries.

"Even though it may be costly to establish scientific ani technical capabilities which
can- be import:d from the technically advarced countries, the price of a certain degree

of scientific self-sufficiency may not be considered too Ligh a price to pay by

Jeast Jeveloped Countries' decision-makers if by paying this price a country can reduce
its derendence or ouisiders. It may even be srgued that in the long run, the reduction

of dependencies brought about by scientific self-sufficiency will be highly cost
effective. A situation worth pondering is Mexico's current independence in oil production
vhich resulted largely as a consequence of denial to Mexico of western oil extraction

technologies earlier in this century.

"Because many of today's technolngies require fairly sophisticated scientific knowledge
if they are to be fully understood and appreciated, the existence of a scientific
establishment in a Least Developed Country may enhance its ahility to adapt imported
technologies to local conditions. When foreign technologies are first imported into a
Least Developed Country, they often reflect the production reijuirements of the

advanced countries. Adjustments of these technologies miy make them better suited to the

very different conditions existing in the third world.

"Possessing the capability to adapt foreign technologies may also serve as a direct
stimulus to development. Charles Cooper (1972) has noted that Japan's pheucmenal
economi: growth was closely tied to importing technclogies, learning from them, adapting
them, and discoursging direct foreign control of them. Least Developed Countries with
adequate zcieutific establishments may be able to followv the Japanese example.

"To the extent thal indigenous science makes the development of domestic technoiogical
activity possible, i% can improve the foreign trade position of Least Developed Countries.
»s Charles Cocper notas, with science established in & Least Developed Country,

"Foreign exchange costs of technolcgy transfer can be reduced and the bargaining position
of the vecipient country ia purchasing Lechnology will be improved' (Cooper, 1972, p. T).

Cooper adds that such an eventuality will occur ia the long run, not in the short run.

"Saience will satisfy certain aesthetic and spiritual needs of Least Developed Countries'

sc.entists who engage in it."
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[]
i} CONSUMER PROTECTION ARD TECHNOLOGY TRANSFER fi
Eileen Cox \ \

President, Cuyana Consumers' Association

To know what protection is needed for consumers we mus: know what are accepted as
Consumer Rights. Recently our Consumers’ Association received, through the Internmational
Organisation of Consurers’ Unions, some posters relating to the seven rights wbich are wiuely

accepted as Consumer Rights. These rights are listed as:

~ The Right to Safety - the right to be protected against the marketing of goods
vhich are dangerous to health.

This right is self-evident and I would think that every government in the
world is avare o its obligation to protect consumers against the marketing
of dangerous devices and equipment. Fnod, clothing, cosmetics, indeed all

consumer items should be safe products.

Nevertheless, dangers do come unannounc2d4 into our déaily lives. Some
dangers exist in the open and persist cver a period of time, not so much

ir the marketing but in the handling of rew materials. In any transfer of
technology one of the first questions to be answered is: Are the conditions
of operation safe for the workers and for the cormunity? Will the goods

themselves be safe?

if the proposed industry is related to mediciral drugs, vigilance is necessary
to ensure that the manufacturs~z, it Lhey are based overseas, do not foist

on unsuspecting consumera drugs i"ar Lai. been banned in the country of origin.

- The second Right listed is the Iight *¢ ve Informed - the right tco be prctected
against dishonest., deceitful or grossly misleading information, advertising,
labelling or other practices and to be given the facts needed to make an

informed choice.

Today when p.bliec rorality is at its lowest ebb, the monitoring of products

to be placed on the marlet becomes essential. Proteztion of the consumer is
particularly important where there is a population like ours - averse to reading
labels and instructions. Words witnh two connotations are used in order to
confuse consumers. Thus s pint of milk could be an American pint when

consumers expect it to he an Imperiel pint.

- The third generally accepted Right is the Right to Choose - that is, the Right
of the consumer to access to a variety of products and services at competitive
prices. Ir the case or Government or private monopolies it is the right to

have an assurance of satisractory quality and service at fair prices.

This is a right -“.ich, witk foreign exchange difficulties, becomes disputable.
Governments may restrict the choice to a very limited rumber ~f goods. 1In

some cases consumers may have no choice at aii. In a gsituation like this where
there are monopolies, whether private or state-owned, and where the variety of
producte is limited, it bccomes essential to have a Bureau of Standards or some

agency to monitor the quality of all essential products. The Bureau would also
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help to protect consumers against infringement of the twe rights already
mentioned. Such a Bureau must be fair in carryiang out its functions. No
turning of a blind eye on products manufactured by State corporat.ons or
influential manufacturers. The vhole society will gain if there is a

Bureau to set a high tone of morality.

The fourth Right is the Right to be Heard - the right to be assured that
consumer interests will receive full and sympathetic consideration in the

meking and execution of government poiicy.

This is the most fundamental of the rights. Given this and given an Asscciation
that is viable, knowledgeable and in touch with consumers, then there should be
little room for consumer complaint. However, the decision-maters wili most
certainly be reluctant to consult on each occesion that a decision affecting
consumers is to be taken. Projects will come and projects wil. fail when the
consumer viewpoint is ignored. One hopes that eventually the wisdom of consumer
consultation will be recognized. Because of the growing importance of consumer

satisfaction, this day, I believe, is not far off.

The fifth Right is the Right to Compensation against Lamage - right to compen-~
sation for misrepresentation or shoddy goods or services, It is further
recogaized that free legal aid, where needed, should pe available or an accepted

form of arbitration for small claims.

Consumers' Associations or consumer groups can negotiate for compensation.
This is ususlly forthcoming where an Association has access to the news media
as no manufacturer wants to hear his name m:ntioned in a broadcast. Consumers'
Associations may nnt be in a position to oifer legal aid but in our case we

refer consumers to a Legal Aid Bureau.

The sixth Right is the Right to Cors: =r Education to enable the consumer to act

as an informed consumer tiiroughout his life,

If & Consumers' Association is to be one of the advisers in the management and
development of technology, then consumer education must not te neglected. It
must begin at en early age and must cover a variety of topics. Consumers must
be well informed and must be trained to look at questions objectively. They
must stand on firm ground when they argue their case. A Consumers' Association
has the duty to inform all consume.s of their rights but it is for Ministries
such as the Ministry of Information, Agriculture, Health to keep consumers

informed by the issue of pamphlets, news-sheets and s on.

The seventh Right is the Right to & Clean Environment. It is defined as the
right to freedom, equality and adequate conditions nf life ir an environment that
permits a life of dignity and well-being. In return the consumer bears a solemr
responsibility to protect and improve the environment for present and future

generations.

As one can see this right is widely interpreted to cover human rights.
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There are some other Rights wlLich I would add just to ensure that one does not lose sight
of them:

The Right to receive value i10r our money. This applies %o services as well as to goods;
The Right to spivitual and cultursl development;

The Right to be trested as firsc class human beings in the country of one's birth;

The Right to adequate health services;

The Right to a modern penal system.

These are the rights I add and if you examire them carefully they are all contained in
the right to be treated as first class Luman beings. Take value for your money. There are
laws againsf, the offering of counterfeit money. Tt leads to police action. But the sellirg
of worthless goods is not regirded in the same light. The seller is more important than the
buyer. The right to spiritual and cultvral development with access to books of all kinds,
the right to adequate health services and a reform of the penal system all go with a
dignified way of life. Health services are particularly important in the case of mental
illness ard other illnesses where the patient cannot travel overseac for treatment. Consumers
are also workers and unless these rights are protected they may find themselves unable to

perform at their best.

A study of the environment is therefore important in the transfer of technology.
Punctuality cannot be achieved witiout # reliable transport service; workers who cannot
obtain essential items at the corner shop will not be able to concentrate on their work;
without security and unemployment benefits they will be troubled and if they must support
unemployed brothers, sisters, fathers and mothers, 'they will probably be malnourished and will
certainly be living under depression. If their work is ouct-of-doors, can they really perform
efficiently for eight hours under a tropical sun? Will rubber gloves be acceptable? These
are the kinds of considerations trat must be taken into account when planning. A dissatisfied

worker will produce second-grade products. We end up with a dissatisfied consumer.

For the protection of consumers some countries have been setting up Ministries of
Consumer Frotection but this kinu of protection will not be enough without the establishment
of Corsumer Associatious. There is no substiiution for voluntary service and for fai. and
objective consideration of plans. It is not very easy to have s viable Association for

cuncumer groups become pressure groups and, for that reason, many consumers will stand aloof.

Our Association which was set up 10 years ago, with the assistance of Ms., Vicla Burnham,

has as its objects:
To protect consvzers;

To improve the gener:1l standards of living through aspects relevani to consumer

education;

To help femilies spend the family income wisely;

To represent consuuers before Covernment (legislative) bodies;

To provide advice on legislation and other matters affecting consumers;

To represent corsumers before public, industrial, commercial “odies and Government

agenci 3;
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To raise the hygieni: conditions of production, improve processing, packaging,

transportation and marketing of food products;

To improve hygienic conditions in all public places where food is sold and/or consumed

and to rais the standard of presentation of food in all such places;
To improve the quality of goods and services;

To work with national standardizing bodies in developing methods of tests for

consumer goods;

To provide consumers with information sbout frauds, rackets, false advertising,
harmful products, shoddy goods, unsafe machines;

To wvork only in the interest of consumers, remain completely independent, free

from pressures of business, industry, advertising o- other interests;
T¢ work with other consumer organizations;

Generally to do such things as are incidental or conducive to the attainment of the

foregoing objects.

Now let us see what can happen in the transfer of technology in the most essential areas

of housing, feeding and clothing the nation.

Tn Guyana a tremendous change in architecture has occurred over the past 50 years or so.

Rory Westmeas in an excellent essay describes this change in "Co-operative Republic Guyana 1970".

cee

The change in architecture would, of course, have its effect on the consumer. The new
home, without shutters, is no longer the relaxing place it used to be. A:¢ right, in the rainy
season, with sash windows closed, ventilation is poor. Open windows are a temptation to
provlers by day or night. House-owners have therefore virtually imprisoned themselves behind
grille vork installed at windows and around verandas. Guard houses are now erected at their

main gates by the more affluent,

In order to allow consumers to choose wisely before they build, there ougat to be some
Place wanere various types of architecture can be exhibited. There is also need today to find

means of reducing the hign cost of buildings. Ideas from other lountries may serve us well,

Feeding a nation is a matter of great concern for all planners who set out to build a
nation. An army travels on its belly; so does a labour force. If the nation suffers from
malnutrition, it wili be hard to meet targets and ihe educational syscem is not going to be

effective in producing the attitudes desirable for a self-reliant peuple.

In the transfer of food technology to developing countries it is almoat a certainty that
processed foods will take the place of fresh foods in the majority of households. The change
is accomplished with ease as wives and mothers take their place in the working for:e. Therefore
consumers must be protected against themselves to ensure that there is still an adequate intake

of vitamins and minerals.

One has to be vigilant., Tne manufacturers of processed roods, whether private or State
corporations, do not consult with consumer groups bzfore launching their products. Indeed,
secrecy is vital in order to keep rivals out. The result may well be that after the product
i{s launched it is found either too expensive for consumers ir general or it is distasteful.
One instance of this is processed cheddar cheese, locally known as ''rubber" cheese. Consumers
rind themselves having to consume this because there is no choice. They arxe deceived because

it is described as "cheddar cheese',
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Another example of name confusion which deceis :s consumers is in the description
"vegetable ghee". Mahatma Gandhi in his book "Diet and Diet Reform” says "Ghee or butter is
the fat content of milk grawn from an animal”. Manufacturers in India produced a substance
called "Vanaspati" which was similar to ghee in text're and flavour. The profit margin for
Vanaspati was high and as the industry expanded ghee production fell. Gandhi argued that
Vanaspati shouvld not be aliowed to go on the market under names such as "Vegetable ghee" or
"Vanaspati gr-e" or any other name which would be apt to deceive the customer as to its resl .
origin or composition. He further said that Vanaspati should not be allowed to be marketed
in packages of the same pattern as those used for packing ghee. All packages containing
Vanaspati, he contended, should be distinctly lsbelled. As Vanaspati was not as nutritious

as ghee he pointed out that the health of the nation was likely to surfer by the deception.

Today the deception still persists. Pumpkin with a little colouring and a few tomatoes
becomes tomato ketchup, cornflour with a small quantity of ground peanuts becomes peanut butter.
To waichdog such activities is the work of consumer grouns. The name of the product must not
be deceptive. No authority is going to interfere unless there is a Bureau of Standards and
unless standards are set. Even tnen the consumer groups may have to teke the initiative to

call these deceptions to the notice of the Bureau.

Clothing consumers in the tropics should have been a simple matter but difficulties arise
because of indifference to consumer tastes. Today with the high cost of electricity and with
both members of the household working, there is greater need for wash and wear cloching,
drip-dry material. Satisfaction is not found because producers do not have consume-s' wishes

in mind.

Shoes, too, beccme a problem. The conservative consumer has a choice like this: Buy
shoes in the latest styles or be shabby. Sarah Jackscn in a pampialet "Economicall/ appropriate
technologies for developirg countries: A survey" quotes this from Marsden's "Progressive

Technologies":

"One country imported two plastic injection-mouiding machines costing $.0C,000
with moulds. Working three shifts and with a total labour force of forty workers they
produced 1.5 million pairs of plastic sandals and shoes a year. At $2 a pair these
were better value (longer life) than a cheap leather footwear at the same price. Thus,
5,000 artisan shoemakers lost their livelihood; this, in turn, reduced the markets for
the suppliers and makers of leather, hand tools, cotton thread, tacks, glues, wax and
polish, eyelets, fabric linings, laces, wooden lasts and carton boxes, iaone of which
was reqrired for plastic footwear. As all the mechinery and the material (PVC) for
the plastic footwear had to be imported, while the leather footwear was based largely
on indigenous materiels and industries, the net result was a decline in both employment

and real inzome within “he country."

This is & good lesson for all those concerned with technology transfer.
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STANDARDIZATION IN AID OF TECHNOLOGY TRANSFER
Lorna Lawrence

Senior Scientific Officer, Standards National Science Research Council

Standardization - A Process

1. The current definition of standardization adopted by the International Organization for
Standardization (1S0) states that {iandardization is the process of formulating and applying
rules for an orderly approach to a specific activity for the benefit and with the co-operation
of all concerned, and in particular for the promotion of optimum overall economy taking due

account of functional conditions and safety requirements.

2. It is based on the consnlidated resu .s of science. technique and experience. 1t
determines not only the basis for the present but alss» for future developrent, and it should

keep pace with progr:ss.
3. Some particular applizations are:
(a) Units of measurement;
{b) Terminology and symbolic representation;

(c) Products and processes for which the following are the main concerns (definition
and selection of characteristics of products; testing and measuring methods; specification
of characteristies of production, for defining their quality, regulation of variety, inter-

changeability, etc.};
1/
(d) sSafety of persons and goods. =

k¥, An intermediate product of the standardization process is the production of Standards.

These standards are subject to approval by a recog,ized ~uthority. They may tuke the form of:

(a) A Documentary Standerd which will contain some or all of the following basic
elements: definitions and terminclogy; product description; acceptable performance criteria
(somet.mes in classes or grades); test methods and procedures, also requirements for quality
assurance inc.uding sampling plans, average quality limits, reliability limits, and safety
criteria especially on high technology manufactured gcods, resulting in Standard Definitions;
‘Standard Systems of Classification; Otandard (Coae of) Recommended Practice; GStandard

Specifications; Standard Methods; Otandard Tables ete., an.

(b) A Fiundamental Unit or Physical Constant, for example, metre, ampere..., which

collectively is the backbone of a meaningful measurement system.

Levels and Aims

5. The standardization activity described above can take place at many levels viz.:
individual, company, association, national, subregional, regional, multinational group, and

. . . \ o . . . . 1
international, each witl gpecific aims and objectives as detailed in table 1. —/

1/ Standardization - a new discipline - by Lal C. Verman.
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TABLE 1

Livel and eims of standardization

Level Alm

Individual To facilitate meeting the needs of the project
in nend and promote the use of existing

standards of various levels as may be appropriate.

Company To facilitate company-wide interchangeability
of materials and to co-ordinate all operations,
to promote industry-wide ana rational siandardi-
zation and to develop mutual co-operation in the

spheres -t technological and economic activity.

Association To facilitate industry-wide exchange of goods
and services, to promote national standardization
and to develop mutual co-operation in the spheres

of technological and economic activity.

National To facilitate national exchange of goods and
services, to promote international standardization
and to develop mu.ual co-operation in the spl.eves
of intellectual, scientifie, technological and

econcmic activity.

Internacional To facilitate international excrhange of goods
and services and to develop mutusal cc-operatisn
in the spheres of intellectual, scieantific,

technological and ecaonomic activity.

6. Irrespective of the level at which the standardization efforts are aimed the wany

2/

technical considerations may be identical as can be seen in ciagram 1, = which is conveniently

referred to as che "standardization space".

The National Consideration

T. This is perhaps the most important of all levels. Its scope and influence reaches to all .
lower levels as wecll as the international level. It is at this level that the requiremenis cf
individual, company, and industry are co-ordinated and integrated, and purposeful national
standards emcrge which serve as effective instruments for guiding the development of the
nation's industry and commerce and bringing order in the existving pattern of the national
economy while &’ +the same time serving as a basis for forging :nternational agrecments on

international standards.

8. In Guyana the proposed authority for formulating standards is to b: the Guyana National
Bureau of Standards (GNBS) which would be created by un Act of Parliament viz.: the Stendards
Act. 1In the exercise of its duties and functicns, the Bureau of Standards would establish a

Hational Standards Ovster which essentis’ fea“ures wnuld be as shown in diagram 2.

2/ Tuvid.
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DIAGRAM 1.

Schematic representation of the standardization space
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9. Since the Bureau cannot employ on a full-time/all-time basis the wid~ range of :~eded
expertise, and sin.e also consultation with a wide cross-section of informed opinieca is
essential, the stendards-writing activities of the Burcau will be done through Technical
Committees and Working Groups "serviced" by trained Standards Officers. The Technical
Committees will be reoresentative of a cross-section of knowledgeable people such as
manufacturers, sciertists and technologists, marketers, distributors, consumers et al. The
committees will draft or adapt specifications, codes of practice etc., consider comments
thereon, review and recommend standards to the Courcil for adoption as voluntary or compulsory

standards.

10. Many standards inevitably embody numerical juantities to be realized. This quantification
is esseniial as it is widely accepted that "To Measure is to Know". Hence another respunsi-
bility of the GNBS would be the =stablishment of a Metrological capability as illustrated in
diagram 3.

DIAGRAM 3: A meaningful national measurement system
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Measurement values that are Precise, Opecific, and free of Systematic Errors.

The Regional Consideration

Regional Standardization is designed to meet the peculiar economic and trade needs of a
group of countrizs involved. Such e group is CARICOM, whose Caribbean Common Market Standards
Coun:il (CCMSC) comprises the representatives of three NSBs of CARICOM and Standards

representatives from the other member States.

The International Consideration

11. The ultimate and highest goal of stande~dization effort is to achieve internatirual accord
on all technical questions which are related to the exchange of goods and services between one

nation and anothor. Active participation of all member bodies of ISO and IEC in the
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international discussions on standards =nnbles each to influence final decisicns ard have
peculiar needs 4uly retlected in the international recomsendaiions sou as ' €nsue &CCEplta—
bility by the people who will use them.
12. The organization and activities of ISO ss succinstly é&cscrated in ISO - in brier, 3/ is
presented below.

ISO is the specislized international agency for standardization,

ISO comprices the national standards bodies of 81 countries;

The results of I30 technical work are published as Internetional Standards, which

represent a global consensus of opinion;

The technical work of ISO is carried out through 1.600 technical committees,

sub-committees and working groups;

The 1ISO operations are administered by the equivalent of 570 full-time staff,

including the 100 permanent staff at the Central Secretariat in Genevs;
More than 300 internatio: -1 organizations are in liaison with ISO;

Nine ISO meetings take place, on average, every working day of the year. A total
of 20,000 experts from all over the world take rart each year in ISC meetings;

In all, some 100,000 experts in different fields are involved in the ISO work;

By September 1976, the work of ISO had resulted in 5,000 Internetional Standards

representing more than 30,000 pages of concise reference data.

Technology

13. Technology may be seen as the application of scientific and erpirical knowledge for
economic, industrial and other productive purposes. It is & resrurce characterized by a lcnr,
gestation period risk, cost and life cycle reflective of a design applicable to a specific

situation of a given production mix, and is transferable, marketable and price negotiable.

14, The foregoing parsmeters collectively paint a complex picture thus for convenience it is

useful to think of technology as a package comprising two essential components viz.:
basic technology e.g. active elements;
sub-technologies e.g. operations, processes.

Technology Transfer (Modes and Forms)

15. Technology transfer can take place through a variety of forms and modes in international

turnovers e.g.:
() 1icences, patents and know-how;
(b) supplies of machinery and equipment;
(c) supplies of complete industrial projects;
(d) technical services rendered by foreign specialists;
(e) Joint investment projects;
(f) export of specialists;

(g) training of personnel by foreign experts.

3/ 180 - in brief - 1yTh-00-20,
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fe) educational,
{(f) manageriai;
{g) environmental 5
{n! politicsi

some of wnich have naticnal and international characteristics, short- and long-term effects

vhich complicate the t-sk and nsture of the Process ¢f Technslogy Transfer.

i7. Because technology is a process iz evolution, many levels of technulogy coexist, con-
sejuently, the guestion ¢f Choice of Technology arises. This is a major problem in itself
which is not amensble to easy solution. Zut optimsl solutions mest be found for, as

H. Dickinson in Jissemination of 3pprnpriate Technoiogies points out - “he choice of fe~hnology

iz as impsrtant as the 2im of tecinical develospment itself.

18. 2f direct pertinence to zhe topic under consiZeration is the Technological implication of
Technology Transfer. To evaluatc the technological factor, several altermative designs
ew3loying different processes will nave tc be worked out in detail which would involve accurat.

infrrmation oa Specificetions of machinery and equipment, materials, processes and skills.

The hole of Standardization in Aid of Technology Transier

19. It is first necessary to uppreciate that Technology Transfer operates within a syst:m
within which the transfer is effected verticaliy as well as horizontally provided the

appropriete interfaces exist. (Schematically this may be represented as in diagram k.)

Data end Information - Pivotal

20. The procedures for the formulation of Intermetional, Regional and National and atrer
documentary standards, provide a documentation and technical information system that is an
important factor in resolving technical considerations in the process of Technology Transfer,

and because of the breadth and scope of its subject matter is the basis for developing a

national capability in technical informaticn and documentation services.

21. As a consequence of the above methodology, the general state of the art is revealed, the
latest technology on the subject matter is discussed, and where no standaris exist krowliedge
of a technology can be accumulated by introducing proposals for standardization in the proper

forum.

22, When an international standard is published, there is a chain of transfer of tezhnology
from inte;mational to regional and so on to company level. One major difficulty, however,
with this process is in the area of Proprietary Technology. It is not possible to write a
standard in IEC (the International Flecctrotechnical Commission) and possible in 1SO around a
tatent, unless the patent owner agrees in writing that the technology involved is available

to prospective buyers.
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DIAGEAM L: Schematic representation of the technciogy transfer system
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23. A non-understood terminology, dimensions or tolerances only slightly dif{erent, per-
formance criteria only slightly more or less rigorous, or non-standard test mcthods and

procedures, can make any product, or technology non-transferable or ron-acceptable.

Rationalization

2. Standardization is atout rationalizatior and simplification a... thus allows for the break-
down of complex "technology packages" into their logical elements and componerts, thus
simpiifying the transfer of technology ty facilitating analysis of essential elements of
processes and items of equipment rather than on ertire operations or complete plants resulting

in:




.a) ready identification of products tlait may be redesigned for manufacture by capital

saving technologies, and

(b) ready identification of products than cen be broken into components for individual

assessment with a view to rndogenous technclogical substitution realizable by the application

of the concept of “wnctional Interchangeability - a conditior achieved when those characteris-
tics of the fiaishnd product which aifect its operation (frequently characteristics other
than linear dimensions) have been standardized to the necessary degree of accuracy -~ oy
specifying the yuslity and performance characteristics of the inputs or materials substituted

and the technology of menutacture required.

25. This single concept of standardization allows Technology Transfer to e indepeadent of
8xy single source and affords freedom of choice regarding inputs and supply needs.

Procurement

26. Standards are effective procuring instruments in that they assist in choosing capital
equipment and component parts of limited varieties including those vhich minimize the cost of
and the need for repair and maintenance, by specifying quality and performance characteristics

based on national considerations of local protlems snd conditioms.
Conclusion

27. 1In concluding it is worthwhile to observe that scandardization is a caus2 and effect of
development and transfer cf technology and as the industrial and technological base widens in
a developing econony such as Guyana's and extends to an increasingly diversified range of
manufacturing activities, the necessity for accurate measurements and implementation of

appropriate standards would require that Standardization be a priority investment in Guyana.
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PART FOUR

P Wy

ASPECITY UF TECENOLOUGY THANSFER MANAGEMEN.

THE SUGAR INDUSTRY ‘ \366
]

H. B. Davis

Chairman, Guyans Sugar Corporation Ltd

Mr. Davis pointed out that the question of technology transfer is synonymous with the con-
cept of appropriate technology. On this premise he introduced a quotation from £. F. Schumacher -
"If you wvant to go places, start from where you are. If you are pocr, start with something
cheap. If you are uneducated, start with something relatively simple. If you live in a pour
environment, and poverty makes markets small, start with something small. If you are employed,
start using your labour power; because any productive use of it is better than let it lie
idle. In other words, we must learn to recognise the boundaries of poverty. A project that
does not fit, educationally and organisationally, into the environment, will be an economin

faiiure and a rause of disruption”.

Technology transfer and its management in the sugar industry must be viewed in the context
of the socio-economic changes which have been taking place, not only in *he total society and
specifically within the pale of the sugar industry, but also from the pressures of its

international environment.

There are bacically two organizational aspects of the sugar industry: the first is
agricultural or agronomic; the second relates tc the mechanical processing of sugar-cane into
raw sugar in our sugar factories. It is important that this organizational division of the
industry be made early in this presentation so as to facilitate a good understanding of the
use of importe(. technology and the fostering of indigenous technology in both the cultivation
and the factory areas. What also ought to be understood are the aajustments in the management
structure and management approach which had to take place so that optimum efficiencies would

be obtained from the technological inputs.

Mechanization of Cultivation

There was no agricultural or agronomic revolution in the growing of sugar-cane in its true
sense. Indeed, the industry's approach has been one of experimentation and trial-prolon,=?,
if necessary, rather than precipitate implementation of new methods and techniques. The
industiry over its long hListory has learnt to appreciate that technology or a system should not
be transplanted in totality, if at all, unless it has been carefully studied for its feasibilicy
and particularly its adaptation to the total environment. Technology transfer has therefore

been gradual and progressive - developed through a slow process of evolution.

Consolidation of the acquired technology and acquired essential discipline in its gainful
use was followed by more advanced technology gradually as conditions matured and the quality of

its technical management ripened.

Management of Farly Transfer of Technology

It was only about thirty-five (35) years ago that the first tractor BTD18 of
120 h.p. was ‘ntroduced in the industry.

This machine performs land forming operation including harrowing, drain digging and the
lJevelling of dams. Around the same time too, draglines were introduced. With the level of

experience obtained, the training of operators and general acceptance by the work force of




this type of field mechaniza:ion - the stage was set for further mechanization some years

later by th2 inlvoduction of wheel type tractors. Thuese machines are used mainly for the
pulling of cane punts which cperate withiu the cultivation area through an elaborate system of

waterways.

Mules which wrie used for punt haulage were gradually replaced by vheel type tractors; in
effect it meant that jobs relating to the care and handling of mules had to be phased out -
note, “"phased out" which was a deiiberate management approasch to facilitate the transfer of
vorkers to suitable alternative jobs and the retraining of what was called the "mule boys" - a

terminclogy which became redundant but not the workers.

The back-up services required for mechanization such as the establishmeat of field
workshops created better opportunities for workers. The workers :ere therefore appreciative
of the fact that mechanization did not operate to their disadvantage but instead provided
higher levels nf comversation and more opportunities by the creation of more skillei positions.
Despite the socio-political framework within which the industry operated at the time, I will
say that the initial transfer from manual operations .o the use of machinery in the field was

without significant repercussions and human problems because of the gradual implementation.

Implementation of Further Field Mechanization

With this successful background, the industry had little difficulty ir the implementation
of further field mechianization and, therefore, the industry has now reached a position where it

is using advanced agricultural equipment such as:

1. Hydrostatic drive machines which operate at regular speeds and depth, thereby

facilitating controlled output.

The Dondi drain digging machines which fall into this category perform well. However,
Mr. Davis had reached the conclusion that whilst drain digging work is performed at
high speed, the quality of the work is not satisfaciory. In other words, manual

drain digging is more effective than the technology which we continue to use.

Howvever, I must note here that people at least on our estates do not want to return

to the job of manual drain digging.

2. Hydraulic excavators such as the Hymac and Mustang which operate like the human arm

do precision work.

3. Larger wheel type tractors of 160 h.p. which increase production per hour because of

their size.

4. The Superior Caterpillar D6SA which is replaciig the old TD18 to which reference has

already been made. It is a faster and more ver.atile machine with a better engine.

Mr. Davis gave the above examples to indicate that it took the industry over three decades
through an evolving process to successfully reach this level of field mechanization, although

it is progressing with further mechanization of field operations which will be related later.

What took place over this period was essentially to facilitate the identification of
suitable technological methods and machines to adapt their use to the production environment -~
allowing time for adjustments as a result of the changes before proceeding with further

technological inputs.
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It is pertinent to mention that the management and, in fact, the general organizaticn
structure had to change in order to provide revised structural arrangements for further develop-
ment. For example, with the introduction and extensive use of field machinery it became
recessary to establish a field workshop on every estate location and an industry central
workshop vwhich is equipped to carry out overhaul and repairs for all the industry's agricultural
machinery.

Spin-off REffect of Field Mechanization - F.E.E.U

In addition, the industry has set up its own Field Equipment Experiment Unit with the
following functions:

1. Development of new equipmwent

2. Evaluation of introduced equiprment
3. Standardization

k. Training tc meet new neeis

The transfer of technology to mechanize some tielé operations caused the establishment of
vorkshop umits to provide back-up services. . These units in themselves require technological

in-puts for operational and developmental purposes.

1. Management of Ridge and Furrow Trials

Mr. Davis referred to the system known as ridge and furrcy which is really a new field
layout to accommodate almost complete field mechanization. This system was first observed in
the State of Louisiana, United States of America. After careful appraisal it was decided to
experiment locally with the view to its impl=mentation on a phased basis mainly because of tne
shortages of certain categories of field workers, particularly in the areas of cane harvesting,
Planting and drain digging, also the economies which could be derived from such a system.
Several field trials were carried out at various estate locations and, based on the results of
the experiments, & pilot project was launched in which all the experiences of the experiments

were puv.

The ridge and furrow system facilitates mechanical planting, mechanical fertilizing and
herbicide operations, mechanical harvesting ané loading and mechanical follow-up operations
after harvesting. In addition, the transfer of this cystem and the related technology encouraged

the development of new skills particularly in land farming.

It must also be appreciated that the ridge and furrow system was not transplanteu in its
totality but the Organization’; approach has been deliberately one of adaptation through
several field trials, also the modification of equipment to suit *he environmental conditions
through the services of the Field Equipment Experiment Unit., The fact to glean is that the

. introduction of the system and its relat2d technology emsnated firstly because of the need to

supplement the existing manual labour required for the maintznance of the existing cultivation

and expansion of the industry's intake of new land.

2. Polizy of logical Transfer of Technology

The industry's policy is to proceed gradually with such type of mechani.ation learning
from its experiments and expanding only when therc is the certainty that there will be a

minimm of dis)ocation and disruption.




3. Forward Planning

The industry's appro=cu 8)s50 has been to predict changes which are generally reflected in
its written plars - more specifically i* three-year plan and other operalional plans which
provide the objectives and also the in-put requirements - human and material for the attainment
of the objectives. In efrect, therefore, the industrv proceeded along the path of Management

by Objectives which points to the goals and the specific requirements for their attainment.

Cane Breeding and Managerial In-put lequirement

Mr. Davis drew attention to cane breeding which is done at the industry's Sugar Experiment
Station. The manpower required for this unit is of a highly specia’“zed nature. Therefore,
in addition to formal training, its personnel must be continuously expcsed to technological
developments in other sugar producing territories. The industry is sensitive to the special
role and importance of the station for the continued improvement, if not survival, of the
industry. A case in point is the skilful handling of the smut disease which a few years ago

threatened the very existence of the irdustry.

The approach in the management of the industry's Experiment Unit, therefore, is to ensure
that it is provided with adequate specialist manpower resources on a continuous basis and that
its personnel epart from their basic training are frequently exposed to relevant technologies
outside the country. They are also given the opportunity to interact with their colleagues and
counterparts regionally and internationally on a regular basis. The current relationship
between the sugar industry of Cuba and the sugar industry of Guyana, for example, facilitates
an annual exchange of visits and documentation which enabies the industry in both countries to
keep abreast in several key areas. In essence, therefore, the industry, in orde:i to maintain
and further improve existing technologies, looks for the transfer of ideas so as to bring
about successful adaptation of new and relevant technologies. There is also a transfer of

technological developments from one estate to another.

Technology Transfer Factory

Suffiecient has been said about innovations and improvements in the Field Department and
now our approach should be related to some of our experiences in the factory area if only to
reinforce the management practices already mentioned when dealing with the cultivation area.
Advances and expansion in the cultivation must have repercussive effects on the processing
operations. In other words, sugar factories must have the capacity to take off the vol.me of

cane cultivated in each of the two crops of any year.

Factory capacity must, therefore, keep pace with the amount of cane grown so that there
is a balance between the field and factory in terms of the production of cane and the ability
to process. Apart from factory expansion there has also been further technological improvements
in order to streamline existing operations and obtain greater ufficiencies. The Organization
being fully aware of the pitfalls of transferring a technology premc*urely intc an operating
plant sought to ensure the preparciness of its skilled manpower resources as far as this was
possiblc prior to the implementaticn of a new technology. There are some experiences, however,
vhich revealed that where the preparation exercise could not have been satisfactorily carried

out inconveniences and set-backs were encountered.

Suffice it to say that over the several decades the operation and management of a basic
sugar factory have been learnt, in fact T am tempted to say that a "factory culture” with its

own unwritten work cthics has developed in addition to operating and maintenance skills.




Some of the management pitfalls vwhich the industry managed to avoid in the transfer of

technology in the field area were not totally avoided in dealing with the factory's sphere of
operations. At one factory where modern milling equipment was installed to accommodate
additional canes due to a land expansion programme, operating and maintenance problems were
encountered because of the speed with which the exercise had to be carried cut. There is

also the case cf the SRI (Sugar Research Institute) clarifier which was installed to achieve a
faster rate of Juice settling. This equipment tock some time to be fully effective because
worke - had to adapt to its use. The essential point to highlight is that where ndequate *ime
had not been given for the transfer of ‘echnology, although there has been gzeneral acceptance
and co-operation among all levels of workers operating, difticulties have occurred which impeded

desired efficiencies expected initially.

There is also an example cf rejection of technology transfer in a factory (DDS Pan Boiling
System - e method involving pan-boiling automatics used since 1870 in Denmark's sugar production

vhere it is applied to the extent of about 70 per cent) for three reasons:
(i) The belief that the technology was replacing the workers;
(ii) Inadequate transfer of knowledge to cperate the equipment; and

(iii) Tntolerance of the operators to the initial difficulties of the transplant of the
technology.

Further, a Grain Selection Equipment was dariaged beyond repair when installed at a factory.
"hese examples are provided to highlight the fact that unless the managemert procedures and
approach, some of waich were outlined earlier for the transfer of technology, are adhered to,
the Organization must be prepared for inconveniences, setbacks and in some cases out-right

failure.

Potential for Transfer of Advanced Technology in Factories

There is much potential in our sugar factories for the transfer of advanced technology
which has been developed during the past two or three decades. In the field of processing of
-ugar alone, some of the obvious new transferable techrnlogies on an advantageous economic

basis are:
Completion of the installation of gantry and feed-table in replacement of cane hoists;
Highly intensive cane preparation fo. near complete cell rupturing before milling;
'2placement or clerifiers by new and rapid flow units and their auxiliaries;
Automation of ev- .cator operations;
Automatic pan-boiling by either

(a) batch type, or

(b) continuous type;

Transformation of raw sugar into semi-refined and later refined sugar according to

markets.

Quite naturally, Guysuco must take into consideration the social and economic effects on

the industry and the country before proceeding with the introduction of advanced technology.

Reference is now made to two other areas which are related to factory operations.




Firstly, the Corporation is giving serious consideration to the manufacturing cf paper and

particle board from bagasse which is currently used as raw material for the production of
energy for our sugar factorie. In ventures of this nature, there is the opportunity to extend
the industry's managerial and other skilled resources with the minimum of complications - in
fact, the apparent continuity of operations in a project of this nature lends itself to support

by the existins manpower resources from vithin the industry.

To reinforce the point of extended use of manpower resources and material from within the

industry, the Corporation is also in the process of establishing a Materials Conservation Contre.

Materials Conservation Centre *

In simple terms, this unit will rehabilitate machinery components which, because of
continuous wear and tear, have exceeded their economic life but not necessarily their maximum
mechanical functional limits. The operation of the Conservation Centre is based on an eccnomic-
enzineering system and services which were developed through an innovative modification sna
amalgamation of a number of complementary technologies and management techniques. The
objective of the Conservation facility is to manufacture critical comvenents on a batch pro-
duction basis in sufficient quantities and frequency to meet the needs of our sugar factories.
The components are manufactured by rebuilding and resurfacing of worn items which are in

abundance on our scrap heaps. [

Of particular interest to note according to onr technical personnel, is that most com-
ponents have failed when less than three per cent by weight of materials have been worn away.
The economic gains are obvious particularly at a time when every opportunity must be used to
conserve our scarce foreign exchange. Here again, manpower resources frcm within the industry

can be used or developed for any peculiar operations.

Computerization

The rolz of computer science in the Organization is brierly the following. Tc be specific,
data processing started in 1368 with the introduction of a computer inventory control system.
Since then, the use of data processing has extended to cover the preparation of tax schedules
and general ledger accounts. More recently, the computer is used to evaluate field statistics
and produce reports that enable management tc decide upon the most economical ratoonage policy

for each estate.

The Co:- ~ ion recognizes the potential benefits of computerization as a technology which
can be used to assist in the management of the entire enterprise and the technologies which are
in current use and those of the future. Mr. Davis spoke about. some of the significant
technologies transferrad or expected to be introduced into the industry and the management .
approach for their transplant and maintenance and at the same time he focused on some of the

pitfalls when the ground had not been properly prepared.

Mr. Davis concluded by emphasizing the essential points relating to the management of the

technologies transferred within the Guyana Sugar Corporation.

Firstly: The technology has to be identified as being appropriate for the Orgaaization and
the gocio-economic environment within which it will be used. Planning for the transfer of the
technology must therefore be done and this includes effective budgeting since financing is the )

prime mover.

Secondly: The introduction of a technology must be done on a logical and in some cases phased

basis.
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Thirdly: Specialist knowledge is essential and critical and this is obtained through formal
training, seminars, frequent exposure of personnel to areas overseas where relevant technologies
exist. In addition, there must be a system for the exchange of information on a basis as
currently exists in the Guvana/Cvia arrangement, and our ~elationships with our Caribbean

colleagues in SAC as well as our membersnip in the GEPLACEA Sugar Producing Group.

Fourthly: Continuous training for managerial and skilled personnel. In this regard the

industry hes its own facilities at the Port Mourant Training Centre and Ogle and in its several
vorkshops and uses its own resources for training its skilled workers, managers and to some
extent its specialists. In order to bolster its internal training, the industry provides

furcher training through a Cadetship Scheme and by engaging overseas consultants on a contractual
basis. It is cri*tical that training must be arranged for the handling of more complex and

Precise technologies.
Fifthly: The facilities and vpporturities for research on a continuous basis must be created.

Sixthly: There must be pcriodic review of the Corporation's organizational structurc to ensure
particularly that an adequate managerial structural arrangement exists at all times fox the
management of the technology. The establishment in each area of operation must be maintained
and reviewed in order to obtain the desi.ed efficiencies. The industry, therefore, pays
special attention and takes great care in the recruitment and selection Af its manpower
resources. In addition, it has, for a considerable time now, implemented &.d used a manpower
appraisal and succession system which has a direct linkage with manpower development. Manpower
development and resourcing cannot te over-emphasized, particularly in the context of the

transfer and improvements of technology.

Seventhly: The total compensation for specialists and managers must bear relationship to their
economic worth and their expectation or else an intensification of the brain-dra‘n will not only
have adverse effects on manpower rescurcing but can have disastrous consequences on the
maintenance of a technology. In addition, the Organization must ensure that the opportunities
are created for continued jJob satisfaction. In short, the total working environment and work

ethic must be conducive to disciplined good performance.

Eighthly: Communication is vitally important, particularly in the initial stages of the trans-
fer of the technology. The Guyana Sugar Corporation uses such media as structured briefing
sessions, news bulletins and face-to-face contact between managerial ané non-managerial workers.
In addition, the Corporation has several forums for the active participation of workers in

decision-making. Some of the relevant committees are:

1. Works Councils;
2. Productivity Committees;
3. Energy Conservation Committees; and

L. Safety Committees.

These Committees are used to good effect since through them the consequential commitment
arising from participation is obtained from all levels of workers.

Ninthly: The social implications must be considered so as to avoid or minimize any disruption
in the Organization and the displacement of persons. Job displacement is now a matter of
national concern and, therefore, there must be effective liaigson between the Corporation and

the relevant Government agencies.

Mr. Davis finally pointed out that "technology transfer” can be rega.cded as a "change
agent” in the working environment and the country as a whole and, therefore, the management

experiences and approaches te which T have referred may be found useful in the successful




a relevant technology. Furthermore, growing cane in Guyana is no

transfer ard adaptation
easy task. Contrary to the so-called conventional wisdom, thc conditions are not ideal. The
techuslcgies which originate externally must be carefully selected, evaluated, modified where

necessary, assessed, and very carefully implemented.

We ne:d also to bear in mind that the technology which is introduced must supplement or
complement labour and not displace it. Our strategy fcor managing technology traasfer raquires
a careful balancing of the opposing elements. It also calls for a greater degree of overall

knovledge by executiag officers, especially thosz responsible for production.




THE CASE OF GUYANA NATIONAL ENGINEERING CORPORATICN *

Pat Carmichael 3 é?

Executive Chairman, Guyana National Engineering Csrporation

Introduction

The essential requirement for the industrial restructuring of the world is an adequate
and equitable arrangement for the transfer of technology i.e. the movement of techniques
and hardware from develop:d to developing countries, as well as among developing countries.
Developing countries usually suffer from both lack of information as well as the consequential
negative effect on their negotiating ability in their pursuit of relevant technology for
their developmental programmes. The international system governing patents and patented
technology is heavily weighted in favour of those who possess such technology. The fundamental
proposition forming the process of the existing system then seems to be protection of the

rights of tle in’ividuals in knowledge and technology.

The New Tuternational Economic Order on the other hand, emphasizes that knowledge and
technology are & universsl heritage of ~11 mankind, and should be used for rapidly indus-
trializing developing countries and thereby improving their living standards. It also
visualizes an orderly and equitable institutional arranzement for effecting the technology

transfer process.

The question which now emerges is, can the technology transfer process be completed
simply on tbe basis of institutional arrangement alone; especielly so when quite a significant
amount of these changes have a tremendous impact on skill and employment levels in all
sectors of the developing countries' eccnomies? Decisions with regard to an area of research
and the subsequent introduction of technological change within most of the countrie. where
these technologies are developed, are directly a function of technical and economice criteria -
the people criteria is u-ually regarded as an adjunct to these criteria. Within developing
countries however, the work force and the community in general have a vested interest in
participating in any plan to change the nature of work or the work environment through intensive

capitalization - a de facto implicit concomitant to the technology transfer process.

It is for these reasons that this paper will attempt t» examine "Approaches in Technology
Transfer Management" as it relates to the Public Enterprise, and particularly Guyana National
Engineering Corporation (GNEC):

{(a) Managing the problem of choice of technology;

{b) Management of problems aszociated with implementation of the technology chosen.

# prepared by Mr. P. Carmichael, Executive Chairman, GNEC and Industries Group and
read by Ciinton Williams.




1. Managing the Iroblem of Choice of Technologr

Guyana National Engircering Corporation Limited, in its obJectives for the 1981-1982

period states as follows:

The Guyana National Engineering Corporation will in 1981, increase its total
income by 20 per cent over the projected 1980 level, ensuring that the total
contribution of the eniineering, manufacturing and service operations
increases from its current level of 30 per cent of total income (1980) to no
less than b0 per cent of the total income in 1981.

These objectives are to be achieved within the constraints of a determined Pricing Policy
and Employment Policy established at the beginning of the yvear, as well as within the guide-

lines established in its Six S Mission which states as follows:

"The Mission of the Guyana National Engineering Corporation, is to participate
towards the Industrial Development of Guyana by providiag efficient and effective SERVICES

both in lahour and supplies, pursuing a programme of SELF-RELIANCE through the utilization

of local skills and materials, as well as the development and improvement cf relevant SKILLS.

"In pursuit of these goals, the Corporation will generate a SURPLUS from sale of goods
and services, as well as effecting SAVINGS to the economy through an active import substitu-

tion jrogramme.

"All o. its endeavours will be directed finally towards the attainuent of the Rational
SOCIALIST goals."

Implicit in these objJectives is the rapid growth of the engineering and manufacturing
sector. In basic industries like iron, steel, cement, building materials, etc. the dominating
opinion for a long time has been that only lerge-scale solutions are economically viable.

On the other hand, there exist many small-scale plants not only in India and China but also
in the United States of America. If the conventional ways of calculating the economies of
the plan% dominate, there is then a bias in favour of alleged economies ¢ scale. When the
system's economies are introduced however, the economies of scale may disappear altogether.
Hence an investment in a basic industry warrants a close examination of all consequences

for the country. Our attempt is therafore to determine a method of analysing the possible
alternative solutions that may better meet the long-term interests of Guyana rather than
those favoured by the manufacturers of equipment. To achieve this we try to identify all the

main characteristics (economic and well as non-economic).

In addition, we try to reformulate these characteristics as criteria on tecanology that
can be used by ONEC and Guyana to direct our technical development and foster the

technologicel liinkages esgsertial to the industrialization process,

(a) Evaluation Problems

Essentially, the basic problem with respect to choice of technical solution can be

outlined as follows:

In a particular type of industry, several possible technical solutjons may exist;
each one with its operating characteristics. In Guyana, the prevailing conditions with
respect to critical aspects such as water or waste disposal, meet the operating characteris-

tics to a varying degree. The juxtaposition of the situational conditions and tne operating
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characteristics will define which technical solutions are probable, provided that the
Lisoiug 'dditional requirements can be met. The range of possibilities can now be identified,

as weli as the degree of dependency that will accrue as a consequence.

The merits and demerits of the possible solutions have to be assessed. This assessment
will make a balance of a number of features in addition to costs. Political considerations
that fit the long-term interest of the country, as well as scope for actual action to complete
what is missing, have to go into the sclution. Such a solution may be labelled the case for
appropriate technology, if it truly reflects the capabilities of the industry. Technology
by itself can but partially provide solutions. "Truly appropriate technology can only come
from demands of the people hy vhom and for whom it is to be used, once they have successfully
realized their owm political and economic strength” (Dickens 197h). The risk is overwhelming
that as a Socialistic Third World country, Guyana, in order tc use a technique initially
developed in a western country, has to adopt the capitalist organization in order to make

efficient use of the technique.

(b) Technical Solution

Our approach within GNEC, with regard to identification of available cechniques for manu-
facturing processes has been mainly through the use of data banks of a number of institutions.
We regard a technology as available when it is possible to design our model on the basis of
the existing knowledge as well as specification of operating characteristics. We aim at the
order of magnitude even though not detailed precision in estimates at the initial stages of
the project. Defenmination of a comprehensive study however, presents two problems, firstly,
the situation is dynamic, which means that smaller or greater changes in equipment occur all

the time.

A particular kind of technology therefore permits a great variety of individual solutions.
It is for this reason that our approach iuvolves the study of the component parts that make
up the complete machinery or plant (e.g. our approach to analysing foundry equipment involved,
basic operating characteristics of both the rotary as well as electric furnaces). The second
problem is thet since specifications do not always cover all the operating characteristics,
in particular, with respect to that labelled as "Auxiliaries” we always find it necessary to
study in retrospect, the details of completed projects to find out vhat is involved. The
costing for the machinery is usually straightforward, but is much more complicated for other
cost elements /o.g. use of electric generator sets for operating electrical furnaces in the
Fcundry Expansion Project).

(c) situational Aspects

Each country has its own specific situation and each industry has ita own situational
characteristics. GNEC too, has its own situational characteristics. Some of the important
parameters which determine these are the following:

Raw material consideration;
Potential demand (consumption characteristics);

Infrastructural and logistical aspects i.e. transport and communication facilities,

water and electricity. waste disposal, warehousing and material handling, ete.;
Manpover availability;
Existing industries;

Technological interlinkages, etc.



The ideal situation would have been to study in retrospect a few completed projects in
order to reveal what aspects are more important. In particular, we at “NEC would have liked
to spot a few successful projects within the public or private sector and to find out those
wvhich displayed any salient features. Unfortunately howvever, within our immediate environ-
ment, there are not too many of such projects which we can identify, and our task is

constrained by the use of stochastic forecasting based on predetermined probalistic weighting.

(d) Policy Consideration and Action

Decision-making is a process. Une element is analysis, vhich is the recognition of the
circumstances, the factors, the data and the information that are to be taken into account

The two preceding sections were about this element.

The second element is the "shaping" of a decision. This is a complex element because
of the inadequacy of data as well as ambiguity. It is therefore at this stage that the
process begins to move from the objective to the subjective plane. Since the decision now
involves assessment, judgement and political considerations which are made by human beings
in a social and political context, within GNEC a decision is first proposed, thought about,
commented on, modified, and eventually crystallized and formulated. In particular, wve
recognize two features in this process - one is that usually, a proposed technical solution
requires a number of consequential measures to be taken in order to fulfil the decision.
These measures and sctions are usually accompanied by a significant cost element both in terms
of the action itself, as well as a time-lag for its achievement. The implementation of oréanisa—
tion may go against already established interests in both economic as well as political terms.

That is why in our analyses we had to pin-point these sevarately (the study of a Tractor
Assembly Project within Guyana). The other most important feature is the kind of political

consideration involved. We have never tried to make an evaluation of the political aspira-
tions expressed by the government; instead, we are continually seeking guidelines from

the policy-makers (our Kuru-Kuru end Sophia Seminars can attest to this fact) in order to
fashion our decision-making process. Further, we have tried to combine political guidelines
wherever these are available with current development theories in order to define our
"Mission" which then forms a multi-objective basis upon which evaluation of alternatives are

based. Of the three established development th>ories namely:
A neo-classical economic theory (the liberal model);
The theory of planned growth (a socialist planning model);
The concept of self-reliance (dependency, self-reliance and ecology).

Our Six S Mission will show a definite preference for the concept of self-reliance.
This then provides the bases, as outlined before, upon which all decisions, and in particular,

decisions about transfer of technology choices are based.

2. Organizational Restructuring for Decision-making in the Technology Transfer Process

A brief examination of our traditional operations structure would indicate an obvious
bias for routine service. There has been however, a continuous correspond:ng change (in 1981

objectives) in emphasis in areas like:
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Improvement in meintenance facilities;

Housing and construction;

Spare parts and other components in the import su’sstitution drive;
Manpower training.

In addition, the self-reliance alluded to before, poses an even greater strain on

our rather meagre skills and professional manpower resources.

Since many of the projects identified would require varying kinds of inputs referred to
under the discussion on evaluation, before successful introduction into the normal production
operation; and since the activities employed therein have beea previously shared among the
operating divisions and the staff departments on a haphazard bnsis, it was absolutely
essential that we examined the "whole” question of technical :onsultation and project evaiua-
ticn, not as an sppendage, but as a critical and indispensable activity. The issue in
question now centres around whether such a unit shoulu be allowed to function as a separate
staff department on its own or vhether it should form part ¢ the Executive Chairmar's
immediate responsibility. Perhaps the latter might be more opportune at this time, given
the random prevailing socio-political conditions which influence policy decisicas in terms

of new investments as well as the adaptation of prevailing operations.
The objectives of this department are as follows:

Provision of technical, scientific, engineering and other forms of information,
and/or consultetion services, within all departments of the corporation, as
vell as tc the public;

Improvement of current production processes inclusive of materials and human

operation systems, both in terms of quality as well as quantity;

T» identify, and where applicable, to conduct research in all areas of the
corporation's activities, e.g. work standards and performance measures,
machine allocation and utilization;

¥here possible, to manufacture, test, and introduce prototypes into Lhe
normal production process (in conjunction with other agencies e.g. Faculty
of Technology, University of Guyana and Ins‘itute of Applied Science).

1'.:::1d be obvious by now that the role of this department irmmediately focuses on inter-
disc’, 2*3 work and hence a consequential predeterminant is the need for continuous
com* .. 1.7. This consultation process itself not only encompasses divisions and departments,
but in.. ‘2 1tk organized and disorganized groups from within owm system (e.g. the WPC,
the Tra.» Union wnd informal work groups, etc.).

Th? idea then of a Tecinical Management Department is to provide a multi-level staff
support system to ensure comprehensive data collection and information retrieval to aid
our decision-making process. The liaison activities would facilitate strengthening our
participatory planning system within each part and within each level of the Corporation
on a continuous basis, thus exhibiting the properties of simultaneity and inter-dependency

of the planning process and the implementatinn activity.
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3. Management Problems Associsted with the Technology Chosen

A recent stuly carried out by the Fund for Multi-national Management Education (FMME;
a non-profit group largely supported by industries, governments as well as United Nations
contributions) entitled "Tec.nology Transfer Management in Developing Countries", in which
sixty-seven (67} specific companies in Brazil, Renya, Korea and Tanzania were investigated,
revealed the following general conclusions:

That firms in developing countries have a very limited capability for diagnosing
their own individual problems as well as little understanding of how application
cf new technology can be useful and valuable;

That irstead of conforming to specific production bottlenecks as identified by
the companies themselves, re-diagnoses often reveal that the problems are often
related to inadequacies of mere general managerial principles and their applica-

tion to specific problem situations.

These conclusions are supported by many policy documents (UNESCO, An introduction to
Policy Analysis in Science and Technology, No. L6, Paris 1979; OECD, Facing the Future;
Managing the probable and Managing the unpredictable, Paris 1979; Independent Commission
on International Development Issues (Brandt Commission) 1980).

We within GNEC have had our share of managerial inadequacies, mosi. of which do lend
themselves to the problems identified above. For these reasons, it is continually becoming
clear to us that the most pressing problems in the Management of Technology Transfer is
therefore one of diagnosis and planning and not one of implementing the techmological hard-
ware itself. Our aprroach to technology transfer management as regards the implementation
process might be examined in two (2) respects:

Managing the material or physical resources;
Developing & technical and management capability for the technology transfer process.

L. Managing the Material or Physical Resources

Materials on technology transfer are plentiful. Engineering instructions on how to
build a fishing boat, a tractor or an irrigation pump are readily available to anyone in
the wvorld. These can occur in a variety of forms: in manuals, journals, documents, blue-
pPrints, etc. Further, there are always skilled instructors and/or consultants to impart

sufficient knowledge about the joh or process to augment Technical Expertise and concretise
any basic concepts which might be unclear.

Within GNEC, information for decision-making and management of our operations rrequently
originate from within our system. This is due to some extent to a large reservoir of skills
and experience inherited from our predecessors "SPROSTONS" {e.g. we have successfully intro-
duced sawdust as a fuel input for the production of clay products at our Coverden operations).
However, we are forever conscious of the problem of obsolescence of technical information
and for this rerson we have sought to solicit help from a number of local institutions and
consultants. For example, we collaborate extensively with the Faculty of Techn~logy at the
University of Guyana, primarily in Foundry Practice and metal-vorking processes. The
Institute of Applied Gcience has been helping us in our investigations in clay products and

feasibility studies for tho Ceramic Ind..1ry. ihey are at the moment investigating tue
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suitability of charcoal as a replacement for imported coke as the fuel for our Cast Iron
Foundry. In addition, they are helping us to resuscitate an old kiln as well as making a
nev one to increase the production capability of clay bricks and blocks. Further still, we
have engaged a local consulting agency - Terrence Fletcher Associates - to research the use
of claybricks for road-building purposes. The results of that study should be quite obvious

by now.

On the external scene, as was explained earlier, we utilize to a large extent, erpecially
for small developmental projects, the Intermediate Technology Service (ITS - a non-profit
organization which operates out of the United Kingdom, and provides free technical informa-
tion and assistance in the field of small projects; more importantly in cases where off-

shore costs are involved for consultants, this agency is geared to undertake these also).

Two recent significant results of this relationship have been seen in the reorganization
of our workplace at our light metal manufacturing operstions "ALPROGUY" and improvement of
the technical aspects of our brick production facility at Bel-Lu Factory.

We have also been working closely with the Danish ship research laboratories as well
as the Danish Self-Help programme and in consultation with local fleet owners and we have
perfected a design of fishing trawlers that fits the needs of the region. Our production

programme is to commence within a few months.

We have also built up a working relationship with Damen Shipyards cf Holland and we
are currently building a cargo vessel for the North-West District with Damen support -
primarily in technical details and materials, while utilizing our own skills in assembling

and welding of the vessel.

Further, two of our Surervisors will leave very shortly for a two-week exposure on on-
Job training at Damen in Holland in technical aspeci: of ship construction. Damen has alsu
sent a consultant to advise on some of the echnical aspects of the assembly of the vessel,
thereby helping us 4ith on-job training for the technology transfer activity, while at the

same time maintaining standards.

In general, within all our developmental programmes, we insist on & technical assistance
aspect in which we ensure transfer of technical expertise on a two-way basis since we believe

that technology isolated from the source tends to stagnate and must be refreshed,

In addition, technology is like a language in that it has idioms that are accessible
to only those who have been immersed in the technology and, to some extent, in the environment
in which it was produced.

5. Developing a Technical and Management Capability for the
Technology Transfer Process

Technical Capability

As we mentioned in our Mission, the industrialization of Guyana cannot bz complete until
we have the necessary skills tc carry out this industrisalization programme, and we at GNEC
feel that we have not only to produce the skills, but to produce them for national needs.

In this regard, over the past five years we have made good progress in reviving some of the
dying skills, such as pattern-making, boiler-making and wooden boat-building skills that are
relevant to Guyana's needs, but that had, over the past years, been lost because of new
developments in the outer world. On the other hand, we have prcmoted skills such as

bricklaying.
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One serious constraint in the use of clay products we found was the inadequacy of brick-

and the limited nimher nf bhricklavers. GNFC in 1977 set up a live-in school at its

Bel-Lu Factory which lasted six (6) months, and gave potential bricklayers both theory and
practical training in the skill. We continued on-gcing exercises, towards the improvement
of bricklaying skills, and this culminated in 1980 with the National Bricklaying

Championships which was a resounding success.

We have also paid serious attention to our Apprenticeship Training Schemes which were
based on an outmoded and old fashioned principle, certainly irrelevant to Guyana. We have
a need in Guyana for both quality and quantity in skills, and so we have changed our total
concept in terms of generating skills ty moving away from the archaic method used by the
Board of Industrial Training for methods in which skills are developed, in the short term,
in people who become productive and can use those skills in a very short space of time. We
have now moved to a modulsr approach in terms of developing skills so that craftsmen can
build on a ladder-like structure from one skill base level to another. Tn order to meet
our future needs as well, we have had to embark on a programme for preparing menagers for
the future and we have introduced in 1980 our "A" Level Cadet Scheme for which we have
twelve (12) participants. We are hoping that they will play a very meaningful role in the
very substantial development programme we have for GNEC in the future.

Finally, but surely not of the least importance, has been the very revolutionary
role on our part in formalizing the relationship between the Government Technical Institute
and ourselves so that Jointly we cculd pursue the exercise of developing skills rnot only for

our nwn use hut for the national need.

We will be looking for all oppertunities where we can work together with other technical
training institutions so as to make this part of our Mission a reality, and to accelerate our
efforts in terms of our responsibility as regards our contribution to the technological

transfer process.

6. Developing and Adapting the Management Capability

Poor personnel practices, inadequata diagnoses and planning, and use of inappropriate
technology, inability to adapt to rapidly changing conditions in turbulent economic and
political climate. These and other environmental problems mitigate against the application
of sophisticated management techniques and principles to the problems peculiar to cur
problem situation. This is not to say that skills in basic management e.g. organization,

planning and delegation, etc. should be discarded.

Our approach takes cognizance of this dilemma and we try to solve the problem in two

weys:
1. Utilization of external agencies primerily management development and
training centre;
2. Development of an internal mana_ ment development capability.

This approach of course presents another problem i.e. the need for first, a systematic
needs survey to establish the needs of a particular manager {or group) and then to compare
the merits and demerits of the internal and external courses against the background of the

needs identified.




)

- 125 -

Our natural preference is the use of our own internal development mechanism, since we
regard it as fixed cost facility, hence our goal consciousness would dictate fullest utiliza-
tion. Secondly, we feel th.t our in-plant courses are better equipped tc cater for our own
internal needs, since they are designed by our internal people who are familiar with our
objectives and have a good appreciation of our problems. Further, we feel that the internal
course can be better structured among common interests, be unhampered by problems of varying
technology, and, as an internal facility, be more flexible to respond to the needs of our

managers especially in areas of follow-up and evaluation.

We are also quite conscious of the merits of external courses, primerily in areas of
expertise, novelty in technology, and/or image and status. The fact that we are constrained,
poses an even greater strain on our methods of diagnoses and needs analyses. Our organiza-
tional analysis is comprised of a varied set of phenomena and methods. We however use two

basic sets of information to compare performance and determine deficiencies.

Performance indices - these can be regarded as quantifiable accomplishment or failures
against the background of predetermined time horizons. Factors such as overall effectiveness;
growth rates, productivity (labour); profitability measures and return on investment (ROI};
quality records, inventory management and to some extent, labour turnover and accidents are

ugsed-in the analysis.

Behavioural objectives - emerging from expectation scaling mechanism and obtained
primarily through the questionnaire technique. In this set, factors suzu cs Job satisfaction,
motivational levels, morale, the level of conflicts or cohesion, role ¢f norm congruence,

participation and shared influence, are examined.

Essentially, the manpower development department would co-ordinate the process by which
data and information are elicited from the operational sections. Further, ia conjunction
with the other sectors which comprise what we describe as a multi-level staff support, it
serves as a data bank transmitting and retrieving information regarding the training and
develorment process in order to ascertain the extent to which aspects of the process conbri-

bute towards organizational change.

The technical management team, referred to earlier, would analyse all deficiencies pertain-
ing to the work environment, waste, scraps, consumer satisfaction. Information such as reli-
ability of products, quality levels, etc. originate from this department. The industrial
engineering section on the other hand would establish retraining and development needs on the
basis of workplace redesign, product or production modification, other technological changes,
etc. The finance sector is now being asked to look into ways of measuring labour productivity
and cost effectiveness of some developmental exercises in order to determine a method for

allocation of resources.

Finally, issues such as grievances, industrial conflicts and other motivational
questions are continually examined where there is perceived inference from the technological

transfer process,

The above gives a synopsis ~f our approach in management of technology transfer.
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Executive Secretary, Guyana Manufacturers' Association

Accelerated economic growth depends to a large extent on the creation of new technologies
and the improvement of existing omes. Modern technology or improved technology has two main
effects:

(a) Savings on factor inputs (labour, capital, raw materials);
(b) Increased output (more per capita goods and services).

Modern technology is not confined solely to machinery and equipment but also to the
organization of production flows (management) and skills of employees (qualitative change of
labour). The introduction of modern technology, therefore, will have quantitative and
qualitative changes, all of which should bring abcut a better quality of life for the
people as a whole.

Economic development over the last decades has been based cn the introduction of modern
technologies in industry, agriculture, mining and services. Each country, however, has its
own peculiar experiences. Even among countries of Western Europe and North America (the ‘

developed countries) technology transfer is a constant phenomenon.

The developed countries spend large sums of capital, labour and materials on the
improvement of technologies. The developing countries can ill afford this needed investment
and so expect to profit from the developed countries by the transfer of such technologies

as are needed.

How this transfer takes place depends on the countries' histories. Guyana for example,
is a settlers country. People from Europe, Africa and Asia came tc make Guyane their home.
They, especially the Europeans, brought the most modern technology available at that time. 4
'The sugar plantations of Guyana were advanced in comparison with similar agricultural activities
in Eurcpe. Guyana also, being a colony of Britian represented an extension of the
United Kingdom's =2conomic gruwth and the sugar industry benefited from all the research and
develorment conducted by the English plantation owners. The Africans and Asians brought
their systems of small-scale agriculture - ground provisions, rice, vegetables, cattle,
pig farming. Mining and commerce foliowed closely West European and North American standards. -

Guyana cannot claim to possess an indigenous technology, like countries of Africa or Asia.

Technology transfer for Guyana has a different meaning from that applicable to other
countries. The markets for which the goods or services are produced determine the level and 1

scale of technology. Guyana's market is smail and consumers' preferences are biased in favour

of goods and services obtainable in the developed countries of Western Europe and North America.
Production in agriculture (sugar, rice), bauxite and industry is geared towards the world

market .

There is a constant flow of technology from the developed countries of West Europe and
North America to Guyana. Each economic sector has its own pecuiiar method and a few practical

examples are given below,
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1. Tndnstrv-
————.

(a) Purchase of machinery and ~quipment that have inbuilt cost of technology in the
prices;

(b} Turnkey project: - the entire project - feasibility studies, site development,
construction and running of the enterprise over a limited period are the responsibilities

of the suppliers;
(c) Overseas training of Guyanese;
(d) Re-migration of G:yanese who lived a considerable length of time overseas;
(e) Fairs and exhibitions abroad;
(f) Sale of products to North American and European markets.
2. Agriculture:
(a) Purchase of inputs - machinery and equipment, fertilizers, transport equipment, etc.;
(b) Overseas training;
(c) Technical assistance from foreign government and international agencies.
3. Mining:
(a) Foreign investment, e.g. the exploration and extraction of oil and uranium.
4, Services:
(a) Overseas training;
(b) Technical assistance.

That Guyana benefited so far does not rule out the need for its own research and
development institution. The National Science Research Council fulfils a need and

its work was the subject matter of other papers,
This institution exami..es:
(a) Basic research;
(b) Training;
(¢) Quality and standard classification;

(d) Sources of technology - international agencies, foreign governments, other Regional

and Development institutions, transnational ccrporations;
(e} Establishment of a data bank.
(f) Collaboration with local enterprises.

The National Science Research Council would do an excellent service in monitoring the
development of technology and passing the information and knowledge to those who wish to

invest for furthering the development of the country.
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CO-OPERATIVES - A TECHNIQUE OF NATIONA®, DEVELOPMENT
ESPECTALLY IN DEVELOPING COUNTRIES

G. A. Hoyte \%

Co-operatives Development Officer,
Caribbean Community Secretariat '

Introduction

We must admit that economic and social conditions *‘hroughout the world are in dire need of
improvement. Targe end small countries, developed and developing, are all affected by the
almost chaotic economic situation. However, the developing ccuntries are the more seriously

affected, so much so, that they are all clamouring for a Nev World F .nomic Order.

Why is this so? It should be remembered that most developing countries were former
colonies and are or vwere dependencies of industrialized countries. In all cases, however, they
are economically dependent on developed countries for markets for their products (mostly agri-
cultural), and they are mainly primery producers. They are also dependent on developed coun-
tries for manufactured goods, which in many instances, were produced from their own raw
materials. Usually too, the sale prices of such imported menufactured goods are much lower
than the cost of locally produced goods due to the economies of large-scale productirn and use
of the most modern machinery and technology. Thus local initiative is stifled, skills dis-~
appear, and consequently, the people are forced to abandon their indigenous technology due to )
the lack of adequate markets for their products. The people also begin tc look to the-
developed countries for self-development. It is in this context that we should examine the
positive role in national self-development which can be played by co-operatives, particularly

in developing countries.

The Fmergence of the Concept of Co~-operativism

The co-operative approach was introduced into the econom’c system mainly to correct the
inadequacies and harsh dehumanizing consequences of the Industrial Revolution - a situation
which, to a certain degree, still exists today. The circumstances of that system prescribed

the principles and procedures for co-operative organization. Briefly the situation was thus:
{a) Technology had provided for machinery to replace labour in the production process;

(b) Productive enterprises were owned by the capital owners, and production was for

service to invested capital;
(c) The masses were unemployed and unable to purchase the product of the machine; and ’

(d) The masses (workers) had no economic power (capital owners were few); had no
political power (only capital owners had the vote and women were not allowed to vote) and

thus were practically helpless in changing the situation.

It was out of this social and economic milieu that the co-operative was founded on certain
precepts and their corresponding practices, which all reflect a single idea - that the human

person - the individual - is supreme; that man is more important than capital in the scheme

of things; that there should be an end to the exploitation of man by man.
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It is important for us to appreciate the precepts and their corresponding practices which

distinguish the purpose of the co-operative approach to business from that of other economic

forms of enterprises.

Precepts

1. The primacy of the iadividual implying

a perception of the dignity of the common man.

2. The equality of man which may be per-
ceived behind the easily seen inequalities of

status, strength, power, wealth, etc.

3. The effecting of social reform through
improving the quality of the individual and
by promoting education through group action.

' The perception of the econc .ic problem
as pirt of the larger problem - the rnroral
problem from which is derived the socialist

approach to the distribution of wealth.

S. The establishment of a new relationship
vhere the economic organization forms the
basis of a new culture where the possibility

of exploitation of man by man is removed.

6. By participation, all men share in the

well-being of the society.

Co-operatives and Socio-Economic Development

The introduction focuses attention on the plight of developing countries.

These precepts and practices are:

(Corresponding) Practices

Co-c :ratives regard the individual member
as being important to the society, hence
every member is allowed one vote on any
matter put to the meeting regardless of the

share capital subscribed by him.

Every member is allowed one vote regardless
of status, wealth, influence, sex, age or

any other consideration.

Co-operatives emphasize education of members,
not only in matters relating to the affairs
of the society but also in other areas. 1In
addition, by thinking and working together
in their societies, members broaden their
outlook and deepen their perception of each
other, of the society, and of the whole

environment.

In co-operatives the surplus earied is dis-

tributed among members in proportion to what
each member did to help earn it - "From each
according to his ability to each according to

his work".

In co-operatives the members :elate to each
other in a way that the possibility of
exploitation of one by another is eliminated.
In a producer's society all members work in
the collective undertaking. In a consumer's
society, all members pay the same rate for
the goods or services obtained, and all

members are given the same quality of service.

The_active participation of a member in the
business of the society whether as a co-
producer or as a buyer of its goods or
services, ensures for the member his share

of the benefits which accrue to the society.

They are plagued

with poverty (indeed it is estimated that over 65 per cent of the world's natural resources are

located in the developing countries) because of a highly organized economic syoiem which is

geared to exploit poor people and plunder poor countries.

The solution to this problem is not
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oniy a new internsiionél €conoic . relaticnship - important as this is - but also a new socio-

economic relationship within de.eloping countries. To achieve this, develcping countries

rust mobilize, organize, educate and motivate the broad mass o7 people for active participation

in development and in exe_uting programmes designed to effect such »>cial and economic reforms.

The co-operative forrule is eminently suited for this purpose as its role is not limited to the

spheres of production, consumption and income distribution but i¢ also plays an important part

in evolving a democratic society of people having attitudes and an cutlook favourable to .

development.
The main schools of co-operative thought are:

(i) The Socio-Reformistic School - The Social Reformers

The stimuli that brought this school into existence were widespread poverty, low
vages, unemployment, low level of livirg, exploitation and indeed no social justice.

The dominant figures in the school were Rotert Owen and Charles Fourier.

(ii) The Econo-Reformistic or Anti-Capitalist School

The leaders of this school of thought - Louis Blanc, Sydney Webb and Beatrice Webb -
attacked the profit system. They believed that the social and political significance
of the co-operative movement lies in the fact that it provides the means by which

the capitalist system can be supplemented by A more democratic preccedure, vwholly

without the incentive of profits or the stimulus of pecuniary gain.

(iii) The Socialist School

The adherents to this school - Marx, Lenin, Engels - believe that co-operatives are
essentiaily a socialist institution oriented to socialist ideology. Some followers
cee co-operatives as a public, rather than a private institution, while others see
co-operatives as junior partners of the State in a centrally-planned socialist

economy .

(iv) The Co-opeiative Commonwealth Scnool

The followers of this idea - Charles Gida (France), T.W. Mercer (England),

George W. Russell (Ireland), George V. Kean (Canada) - believe that there can be an
economy in which practically all, or a dominant part of all businesses can be
cerried on by consumer co-operatives which can enteyx all fields of economic activity

to carry out the functions of production, distribution and consumption.

(v) The Co-operative Sector School

The idea behind this school of thought is that co-operatives constitute a distinct ’
economic sector in their own right, essentially differcnt from both capitalism and

public enterprise, but with some features of one nnd certain features of the other.

The adherents of this school also believe in the mixed economy and they see co-

operatives as co-existing with both private business and public enterprise and all

three complementing each other in forming the national economy. Dr. Georges Fanquet,

author of "Le Secteur Coopcratif" was one of the leading spokesmen for the co-

operative sector.
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Notwithstanding t:.> various schools of co-operative thougiti, it is =y opinicn thet the
culture of a people determines their approach to co-operative aevelopment and the role co-
operatives have to play in achieving the socio~economic aspirations oi’ the people of that
country, provided the fundamentsl co-operative principles are observed. Dr. Alexander Laidlaw,
in his paper to the Experts Consultation on Co~operatives and the Poor, held at the Co-
overative College, Loughborough, United Kingdom in July 1977, defined a co-operative as "a
business organization in which the components of ownership, ~ontrol and use are integrated
by being €11 vested in the one body of people - the members"”, while the French economist and
co-operator, Charles Gida (1847-1932) defines a co-operative as "a grouping f people pursuing
common economic, social and educational aims by means of a business”. Whatever definition is
given to & co-operative, most adherents to the co-operative ideology have agreed that a co-

operative has a dual nature - it is a business (economic) organization and it has a social

comnitment.

Co~operatives as Business (economic organizstions)

As business organizations, co-operatives can be found operating in all economic sectors.

There are:

(1) Production Co-operatives among farmers, fishermen and artisans;

(2) Finance and Credit Co-operatives among all groupings of citi:ens;

(3) Retail and Distribution Cr-operatives supplying foodstuff, medicines, insecticides,

fishing gear, household requisites, indeed all consumer items; and

.(h) Service Co-operatives engaged in supplying services of all kinds, viz.: Agricultural

Services, such as machinery, leesing of land, drainage and irrigation, marketing of produce ani

so on; Industrial Services such as marketing of prcducts, catering, repairs and maintenance,

etc. Personal Services such as lsundry, weeding, gardening, cleansing, porterage, garbage

collection, ete. “lic Utility Services such as housing (rental and/or hire purchase);
transportation, 2lectricity supply, dey care centres, homes for the aged, medical and the
like.

RBecause they are tusinesses, co-operatives have to observe the basic functions of manage-
ment - planning, orge.izing, directing, co-ordinating and controlling the work of others and
the normal business rules. Their executive officers, in performing the work of management in
a technical field ' must give attention to obJectives, ideals, functions, policies, leadership,
human factors, t.ie environment in which the society operates, procedures, organization structure

and morale, in the same manner as any other business organization.

However, because co-operatives are structured to ensure that real power is vested in the
members, a.d the main objective of the co-operative is to satisfy the common needs of members,
members nre more exposed to and involved in the process of decision-making, implementation of
change and sharing directly the fruits of the development process. Thev have more than just
a passing interest in the success of the co-operative for they are the promoters of the organiza-
tion, they are its owners; they control its operations, and they cousume the goods ana
srrvices which it provides. This establishes a clogser bond between the co-operative and its
gembers, whether they are workers or consumers. Hence its educationsl value in develnping the

type of human infrastructure, so vital for real development, should never be overlooked.

i
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Co-operatives as a Means of Intensifying Educational and Vocational Training

In the UNESCO Report to the Secretary-General on the Role of the Co-operati‘ » Movement
in the Achievement of the Goals and Objectives of the Second United Nations Development Decade,
the following statement occurs under the heading of "Transfer of Scientific Knowledge and
Technology"” - "if the benefits of development are to be shared by the mass of people, it is
imperative that the knowledge and technology required for modernization should Ve channelled
through those means which will have an impect on the largest number of potential users of
such knowledge and technology. In that respect, the co-orerative movement has a large net-
work of institutions and services, both nationally and ianternationally, through which this
kind of accelerated transfer of knowledge and technology to actusl users can be made most
effective. This will be not only in reference to modernization of agricultural production
but also in improving the quality and cutput of traditicnal artisans and the diffusion of
mdern techniques in management, accounting, processing, packaging, transport, etc., which
are essential to modernization". Every co-operative can be a first class education unit and
can teach its members, through the participative teaching method, not only technical subjects
such as proper agricultural production technigues, accounting and business methods. etc. but
also civic topies such as community welfare, health snd sanitation. Members can therefore
develop many skills and become quite Xnowledgeable sbout public and business matters and
create a sense of social responsibility. Thus in co-operating, people develop self-confidence,
acquire & spirit or mutual confidence, develop business and administrative capacities and

promote general welfare of their local communities.

Some Suggested Strategies which may be Adopted

In developing countries, co-operatives should play very positive and dynamic roles in
national development. To achieve success, however, certain institutional and other arrangemen:s

are necessary, for example:

(L) There should be a national policy on co-operative development outlining clearly
the Government's intentions vis-a-vis the co-operative movement and the latter's role in

the process of the economic and social development of the countiy.

(2) There should also be establiched some agency to be responsible for the development

of the co-operative movement. This agency may take several forms, e.g.:

(a) A Cc-operative Development Adviscry Board to advise on policies, programmes,

assistance, etc.;

(b) A Co-operative Development Department - responsible for promotion, registration,
suypervision, audit end liquidationj; or only for registration, inspection, audit and

liquidation;

(c) A Co-operative Development Centre or a National Co-operative Development Agency,
as 18 the case with Grenada. These bodies sre charged with the development of co-
operatives along sound economic lines. In Grenada's case, the Agency brings together
all Governmant bodies which have relationships with co-operatives, e.g. agriculture,
fisheries, banks, ro-operative department and so on - hence effective co-ordination and

servicing of co-operatives is envigsaged.
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(3) A national co-operative development plan as a part of an over-all national develop-
ment plan should be adopted. The plan should provide for production-oriented and employment-
creating co-operatives and emphasis on capital mobilization and utilization within the co-
operative sector. Carefully planned and executed education and training programmes should
also be provided for, and there shculd be established linkages between co-operatives and
public enterprises, e.g. labour co-operatives for cleansing and weeding should be established
to undertake, on a contractual basis, the garuage collection, cleaning of drains, weeding
of parapets, etc. now done by the Mayor and City Council which incurs high costs in doing the
work; transport {taxi) co-operatives can be organized, linked to the Guyana Transport Service,
to perfect the transportation system throughout the country. The over-all cost should be less
than if the Guyana Transport Service expands its fleet of vehicles as the personal interest of
the member/owner of the co-operative vehicle is heightened and he would realize that his

earnings depend on his keeping his vehicle in good order.

(L) Co-operative legislation should be carefully scrutinized and revised to make it more
appropriate to the desires of the country and its people. Care should be exercised to remove
those bits of legislation that stifle growth within co-operatives and in fact render them
incapable of achieving self-government through initiative, creativity and self-reliance.

In this connexion, careful examination should be made of the role of the Registrar of Co-

operatives and his powers and duties,

(5) Research should be undertaken to discover new approaches to the development of co-

operatives and inuovation should be courageously implemented, e.g.,

{a) Regional Co-operative Unions could be given the responsibility for the develop-
ment of co-operatives in their particular regions. Assistance (technical and financial)
could be given to such Regional Unions through their National Union, by the Central
Government based on acceptable development plans, in the preparation of which they

participated.

(b) The National Union could be given over-all responsibility for the promotion,
supervision and education of the co-operative movement and charged by the Central Govern-
ment with responsibility for ensuring that the National Co-operative Development Plan is
successfully implemented. Agsin assistance (technicel and financial) should be given to

meet shorttralls due to the inability of the movement to finance the total budget.

(¢) In the field of major agricultural projects, in order to attain rapid economic
success while meaningfully involving the farmers in the development process, small co-
operative farms, linked to a State farm could be established. Such co-operatives would
have the advantages of an assured market for their crops; technical advice and services

from the State farm.

(d) A special type of co-operative particularly in areas of production, could be
organized and structured to include the Government or a particular production agency, @as
a member. Initially, the Government or the agency would provide the major financial and
technical inputs and the committee of the society should be structured to retflect the
relationship of the proportion of inputs by Government and other members. As members,
other than Government, increase their capital inputs and acquire the necessary "know-how",
representation on the committee would be altered accordingly. Profits of the co-
operative are also divided proportionately. This could be a permanent arrangement or Just
a temporary one. (0re os5uays on Modern Co-operation - Co-operatives and the State, by

Laszio Valkn).
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(e) Hans-H. Munker in nis article oo "The Formetion of Tntegrated Systems of Co-
operative Societies" - (ICA Issue - Volume 71, No. 2, 1978) reported that in German
Co-operative Science, three different structural types exist having regard to the
relationship between the Co-operative enterprise and members’ enterprise. These
structural types are the traditional co-operatives, the market-linkage co-operative and
the integrated co-operative. The traditional type is well known, while the market-
linkage type really provides an organization where the society is managed both by a

committee of management elected by members and professional managers.

The integrated co-operative, howvever, provides a very interesting relationship

between members' enterprises and the co-operative enterprise in the following manner:

(i) The co-operative complex (i.e. the combination of members' enterprises
and the co-operative enterprise) takes a form similar to that of an
industrial combination: members retain cectain competences in internal

management and production but follow a common strategy of operation;

(ii) The members' enterprises are integrated into the co-operative enterprise
in such a way that the management of the co-operative enterprise determines
simultaneously the operations of the co-operative enterprise and of the

individual members' economic units, by establishing:
a common production plan,
a common ma ket strategy, and
a centralized system of decision-making.

(iii) Members can only influence the general policy of the co-operative complex
and have to empower the employed professional management to set the opera-~

tional objectives for the entire co-operative complex;

(iv) The members' enterprises work more or less under the control of the co-

operative management.

There it no limit to the creation of models for co-operative development. Constant
reviews, invoiving & wide cross-section of professionals and -o-operators, are necessary to
ensure that new dyuamism is given to the movement thus ensuring its continued contrivutions

to growth and development.

Conclusion - Faith in People

A capable people, well educated, well informed and much involved, is the key to the
abundance of modern economy as they are the major source of economic growth. There appears
to be strong reason for believing that most low-income countries are under-investing in human
capital. Those countries that have the best records have not won them because they have the
best land, or mainly because they have increased rapidly the producible capital in agriculture,
but because they have acquired the knowledge and skills required, and & confidence in their
ability tn develop a modern society. Because of their inherent nature as people's institutions,
co~operatives have the capability of accumulating into powerful units the skills, innovations,
energy and activities of small individuals, which otherwise would remain ineffective. Co-
operatives open up new sources of production, service and economic performance, which would

have remained undiscovered, and promote a sense of sclidarity among the people.
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PART FIVE
REGIONAL ASPECTS OF CG-OPERATION AND N, g
TECHNOLOGY TRANSFER MANAGEMENT \6 :"U

Technology Development and Management in a Regional Integretion Setting:
The Case of CARICOM*

Byron Blake and Trevor Hamilton

Introduction

Technclogy is now the dominant factor in production - in the identification, control and
exploitation of resources and the organization of production enterprises. This dominance of
technology derives partly from the increasing sophistication of production processes {a function
of technology itself), partly from the fact that it is embedded in two other critical factors
of production, namely, labour und capitsl and partly from the rapidly iﬁcreasing demand for
consumption goods, especially in a highly processed form.

The increased demand for technology has not only created a need for the development of
indigenous technology, but has stimulated a rapidly groving internmational trade in technology -
euphemistically called the transfer of technology. Both the development of, and trade in
technology however raise s number of issues for effective management, particularly on the part

of developing countries.

The issues of technology management in developing countries such as the CARICIOM countries
do not only relate to protecting and encouraging technology, but include arrangements for
importation and use ot developed countries' technologies, ensuring that the prior development
of a technology does not unnecessarily restrict domestic innovation and that the intermational
system responds to the requirements of the developing world in the area of technology in much
tne same vay as it has responded tn the demand of the developed capitalist world. That small
countries need to manage technology is as evident as the fact that they can hardly hope
individually to tackle such a complicated set of issues effectively. Co-operation at regional
and interregional levels offer some opportunities to assist the process of technology

management .

A number of mechanisms and possibilities for national action tovards the more effective
management of technology have been discussed in other papers at this seminar. Here, we will
simply outline the case for regional co-operation in technology development and management, draw
attention to some co-operative activities already in train in the CARICOM region and indicate
some new possibilities for increased regional co-operation in technolcgy development and

management .

A Case for legional Co-operation in Technology Development and Management

The demand for technology and hence the neel to manage technology arises at the national
level. Nctionnl development strietly defined requires each country to have its own technology
policy and to take action towards the effective stimulation and management of technoiogy in

support of its development objectives. This is not Just a reflection of nationalism or even

* The authors arc men!  rs of the staff of the Caribbean Community Gecretariat,
The views expressed in this  aper do not necessarily represert thoge of the Jecretariat.
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the need to stimulate national technological development. It is also a necessary condition to
the effective absorption of foreign technologies. This pcint was well made by Philip Hendler,
President of the Uniced States National Academy of Sciences in an article quoted on I: iustrial
Research/pDeveloprent, where he agreed that "You can't give science and technology to anyone ...
First you must build an infrastructure. The best thing we can do is help (the developing

nations) to educate & fair fraction of their people so that they can themselves engage in

research and development to some degree. You cannot simply introduce m.dern technology into a

1/

society that's unprepared to manage it". =

This infrastructure for technology development and management is expensive from both the
manpover and financial viewpoints. It requires the existence or creation of critical mass of
human and infrastructural resources in an increasingly wide range of arcas. This level of

infrastructure is often not present in small countries.

The demand for technology is derived from the demand for final goods and is thus at one
level a function of the market size. 2/ The individual CARICOM Stetes have been wisble to
stimulate significant economic development because of the limited absolute size and institutional
organization of their markets, the limited resource base (human, natural and financial) and the
openness of their economies to external forces. Similarly, they have msde very little progress
either in the development or management of technology. The limited size of the market not only
implies that a number of technological activities could not be economically feasible but that a
number of opportunities for forward end backward integration would not be exploitable. Put
differently, there would be a number of discontinuities or gaps deriving from non-feasible
ectivities on the "technology tree”. It is however the exploitation of the range of technologi-
cal activities deriving from a basic technological activity which provides for the development
of the critical technological mass such as is to be found iu the Research and Development
Departments of the major industrial corporations in the developed countries. Failure of
national strategies to satisfy the national demand for economic development has forced the
CARICOM States to opt for a strategy of collective self-reliance through the establishment of
the Comxon Marke:. 3/ The creation of the Common Market ipcreased the size of the market,
extended the resource base, improved opportunities for integrated production, increased human
and research capabilities and increased the need for improved income distribution among and
within member States. Activation of the opportunities created a demand for technology which
can oniy be satigfied in a self-reliant manner ty the development of parallel systems for the

co-operative development and management of technology. Several illustrations are possible.

The creation of the Common Market arrangements have, for example, increased the market for
agricultural products such as carrots produced in St. Vincent, onions produced in Barbedos and
vhite potatoes produced in Jamaica. Technological and agronomic factors in production and
marketing have prevented the required expansion of these crops by these countries tc take
sdvantage of the market opportunities. None of the countries concerned has been able to put
together the resources necessary to conduct the research and find the required techrslogical
solutions. In all cases, resort has had to be made to the regional cc-operative centre for

agricultural research - the Caribbean Agricultural Research and Development Institute (CARDI).

1/ Philip Handler in Industrial Research/Development, November 1979, p. 106.

2/ 'The mix of goods and services i< also a function of technology. For a discussion of
the link between production technology and consumption technology, see ISER Science and Technology

Policy in the Caribbeen, Vol. 28, No. 1, March 1979.

3/ Some of these countries have heen extending this coneept to interregional relationships
through such arrangements as the African, Caribbean and Pacific (ACP) Group and the Non-aligned
Movement.




The Common Market has set targets for large increases in food production under the
Caribvean Food Flan and for rapid development of industrial production within the framewcrk of
a regional industrial programme. Both the Regiznal Food Plan and the Regional Industrial
Programme contemplate the maximum utilization of regional resources - rav materials and
labour. — Attainment of this objective however reguires the use of technology which is
compatible with the region's input structure. Experience at industrialization in response to
policies of the individual member States snd to opportunities provided by the Caribbean Free
Trade Association (CARIFTA) and the Caribbean Common Market (CARICOM) indicates that in the
unmanaged situation the technical production function is unlikely to respond to the regional
input aveilabilities. In fact, increased market size provides an incentive for transnational
companies to set up subsidiaries or to enter into contractual arrangements with regional
manufacturers to produce for the regional market, under licence from the parent firm, products
formerly supplied through extra-regional imports. These technology licences often stipulate
the source of rav materials. The case of the flour mills in the regicn which are each
supposedly technologically only capable of grinding particular types of wheat, illustrates
that such diserimination in raw meterials used sometimes extend beyond local raw materials.
This has led to one of the most repeated criticisms of the industrialization process in the
early stages of Caribbean integration, namely that it has permitted the continued importation
of raw materials from third countries which with minimum processing satisfy the criteria for

s/

area origin. <

The Regional Food Plan and the Regional Industrial Programme create simulteneously a
d=mand for technology on a scale which could be feasible and a requirement to manage the in-
flew of technology in a manner which ensures that the demand is not pre-empted. Management of
imported tecbnology in this context does not imply a prohibition on technology imports, but
rather, selectivity in imports, in the grant of patents and in the conditions attached to

technology licences.

The cluster of feasible prcduction opportunities and the implied larger volume of
technological activities under these programmes might be illustrated by reference to one of
the subsectors identified for rapid development in the Regional Food Plan. Consider the

livestock subsector whose potential linkages are illustrated in the following flow chart:

4/ See Articles L6 and L9 of the Treaty of Chaguaramas.

5/ An attempt has been made to deal with this particular criticism through the shift
from a 'value-added’ to a 'process criteria' for origin. Success of this New Origin Criteria
will however depend on the state of technology as no country will sacrifice an established
activity.
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Numbers in parenthesis rslate to the set of technoclogical activities appropriate to this particular aspect of development.
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Each of these process's is supported by a vange of technological activities. Some of the

potentia®l technological activities relating to the various preduction processes are listed

below:

(8)
(9)

(10)

(11)

(12)

(13)

(14)

(15)

Genetics

Chemical processing

Chemi:al processing

Bio-chemical processing

Genetics, animal husbandry, effective large-scale pasture manugement
Feed formulation and processing

Genetics, disease control, animal husbandry, infrastructural facilities, e.g. for

wvatering stock, meking corrals, expertise in handling stock.
Food technology

Leather technology (chemical process for tanning; proper conditions for ctoring

fresh hides to avoid damage due to maggots and other insects).

Veterinary surgery for conducting ante-mortem and post-mortem examinations to check
whether the animal is fit for human consumptior.. Measures for conforming to laws
prescribed for satisfactory standards of sanitation and for "humane" slaughtering
methods. Handling techniques to avoid damage to hides and therefore drop in market
value of them.

Technology and know-how for removing bonesz from meat. Involves use of many small

tools to facilitate maximum removal of meat.

Food processing and technology. Meat technology, involving attention to the different

types of meat, e.g. sirloin, tenderloin and round stcaks.

Grinding of bones down to required size. Pressure cooking with horns, etc.

Filtration to separate glue from bonemeal.

Food processing generally. Technology for extracting insulin from animals' pancreas,

and specific materisls from certain glands, e.g. "thyroid", "parathyroid”.

Technology for using leather to meke furniture, washers, glove:r, bicycle seats,

saddles, footwear and other leather goods.

Prior to agreemen: on the Regional Food Plan most CARICOM States had <z=: ' zztiock pro-

duction programmes, some had feed-mixing plants, some had shoe-manufacturing plants, one .ad a

fertilizer processing plant and one had a tannery. All feed-mixing plants operated on

100 per cent imported raw materials, the fertilizer plant on nearly all imperted raw materials,

while the tannery operated well below capacity for lack of a sufficient flow of domestic hides.

In the country with the largest number of activities the structure was roughly as follows:




Technological

activities

Food technology
(process imported -
technical staff
mainly foreign)

Milk
Processing

6
8

Breeding

and
Rearing

5
b

Feed
Processing

-0-0- Indicates partial supply,

Forage
Production

.........................

- 1l4Q -
Production Technological
activities activities
Footwear |  ..... Leathercraft
)
0
!
o
L
Tanning ceeen Chemical process
o
é
R E—
Slaughtering | ..... Veterinary surgery
(disorganized - mainly

away from central
abbatoirs)

Limited genetics

(breeds mainly imported).
Ariimal husbandry

disease control

Processes and
formulation imported

Pasture agronomy
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The above diagram indicates the limited range of feasible activities on the national

well as the dicconnesctions ine_ading situstions in which only a fraction of the raw

material requirements could be met rrom local sources and the limited technological options.

A comparison of the two diagrams indicates the difference in the demand for technology as a
result of the regional programme. A number of technological activities which were not
economically feasible on a national scale now become feasible because of the larger regional
demand. To ensure that the regional demand remains an effective demand for regional suppliers
however, production must be organized through regional centres such as the Caribbean Food
Corporation (CFC). The CFC as the major institution for implementing production projects,
under th¢ Regional Food Plan, will, cver a time be generating a demand for technology similar
to mejor private corpcrations. The CFC is not structured however to develop its own large-
scale research and development capability, a function which has instead been assigned mainly
to the Caribbean Agricultural Researczh and Development Institute. This requires a high degree

of co-ordination between these two regional institutions.

The creation of the Common Market has increased the scope for the production and sale of
goods among the member States. Export of goods, however, places more stringent demands on the
standards relating not only to the product itself but to the quality of packaging, labelling
and even measuren2nz. Maintenance of sta-dards in domestic production in economies such as
those of the CARICOM is highly depend-nt. on the quality of the equipment and inputs imported
from outside the region. Manufacturers must be able to specify the quality of the equipment
they need and also to assess that the equipment they receive meets their specifications. Prior
to this, most CARICOM States had —ittls need to emphasize the technological requirements for
determining and maintaining staundards cince the limited manufacturing was usually for a pro-
tected national market with limited consumer pressure and no regulation to improve or maintain
standards. In any event it is dountfii whether the volume of production in a number of these
states could have justified the estatlishment of full-flcdged standards bodies capable of
servicing a range of product.on, sy, from food processing, raw materials testing, packaging
to machinery testing. §/ Increased demand and an agreement to share information and thus
permit specialization is lik¢1ly to bte the most effective way of ensuring the development of
the necessary technological competence among the standards bureaux of the region. The Caribbean
Common Market Standards Counci:, established in 1976 by the Common Market Council of
ministers, is so structured a: o parmit. this type of specialized development while simul-
taneously making services ava lable vto sver. those countries that have no national standards
capability. Some degree of spezializatiosn and hence competence has begun to emerge. The
Jamaica Standards Bureau has pzen developing a strong competence in work relating to food
standards, food processing and rackaging. The Caribbean Industrial Research Institute in
Trinidad and Tobago has been c¢onc:ntrating on services to industry mainly in the energy,
construction and manufacturing :::%ors, development of agricultural technology and the pro-
vision of technical informatica. “he regionnl standards bureaux, organized as they are, provide
a much larger technical back-~ip { r the work ¢t =ach bureau than the resources available

directly to the individual bureaux.

6/ In the absence of such standar'. bocies, the Government Chemist had the power to test
products, particularly in tu- rosd and drug category, but the absence of regulations limited
their effectiveness.
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Another critical role for the standards bureau in technology management is the assessment
of imported tecnnology. This technological capability is not oniy necessary to support
industrialists importing specific technologies, but perhaps more importantly, to backstop any
national administrative machinery established to monitor the importation, licensing or
patenting of technology. To the extent that the regional demand and organization lead to a
strengthening of the regional bureaux of standards, that would itself strengthen their
capability to assist in the management of imported technologies.

A basic objJective of national strategies is the encouragement of employment and hence the
spread of incomes. The creation of the Common Market has not only reinforced this need for
internal income distribution, but also for distribution between the member States. The dis-
tribution of incomes both within and among states however is largely a function of the
technology involved in production. The fact that imported technology used so far tends to be
capital-intensive and hence biased towards income concentration places pressure on the Common
Market to develop or seek out technologies which are not only more labour-intensive but which
are of scales which could operate economically in some of the smaller states. The failure to
deveiop such technologies to date is a source of tension as the less developed ccuntries

continue to bargain for economic activities within their borders.

It is possible to argue that technology management is only creative in the context of
technology development. In this context, control on technology imports and the granting of
patents and licences is a technique to encourege or to prevent the discouragement of technology
development. This requires legal arrangements and institutions designed for the purpose.

Some CARICOM States have recognized that thei patent laws are outdated and that they do not
have the resources to devise appropriate laws. This point was summarized by Mr. Henry Ford
with respect to Barbados when he argued that "the existing legislation was instituted at the
beginning of the century vwhile Barbados was still a colony. Now Barbados is an independent
country with a manufacturing base and artistic producers of its own ... better legislation and
protection of all Barbados' artists was needed"”. v In their quest for technical support, some
countries have sought assistance from international institutions, in particular the World
Intellectual Property Organization (WIPO). 8/ Even in this area, however, it is clear that
much of the necessary expertige exists in the region, although in & highly dispersed manner.
This regional expertise, working within the framework of the regional Working Party for the
Harmonisation of Company Laws, in fact produced a Draft Cop,right Act for consideration by
member States to achieve a part of this objective. The main point being made here is that
while individually the countries might not have the capability to deal with this aspect of

technology management, the expertise could be mobilized on a regional basis.

Development of the laws is only one aspect of the legal arrangements for technology
management, Implementation of the law will depend on the establishment of appropriately de-
signed and equipped administrative machinery. Given the national and international dimensions
of the technology problem, proper administration re;.ires easy access to a range of technical
support and to information, It has already been argued that technical support on the range of
technological issues will be most effectively provided within the context of regional arrange-

ments which permit specialization and the development of centres of excellence in specific

1/ Barbados' Advocate News, 28 January 1981,

8/ WIPO has provided assistance to the Governments of Barbados and Trinidad and Tobago
for the purpose of revising their laws.
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aspects of technology. A similar argument can be made for regional co-operation in the
collection and storage of information relating to technology. It would be expensive, and
possibly technically and economically unfeasible, ror all the countries to sei up major tech-
nology information systems. It seems very likely that there would be economies from the
establishment of a regional technology information system which could tie into various inter-
national sys*tems, and the regional "centres of excellence" in technology development for
information and into the major user centres at the national level of dissemination. The
Caribbean Development Bank has started a technology information system 9/ which could form

the nucleus of a regional technology information system.

Technology development is not only a function of the infrastructure for application and
commercialization uf innovation, but is also & function of basic scientific research and enquiry.
Basic research is time consuming and expensive. In fact, most of this scientific research
will not yield any technological results and even where it does, many years may elapse before
the innovation is commercialized. The infrastructure for s»ch basic research does not exist
in most of the CARICOM States. Basic scientifie research might be mcst effectively performed
in the CARICOM States in a manner which permits a part of the expense to be written off
against the need to teach science and scientific appreciation. The University of the West Indies
already undertakes a significant amount of basic scientific research and could, with

10/

Justification, be encouraged to specialize more in that area. ~—

The main justification for regional co-operation in technology development and management
is that it is a sophisticated and costly process for which all the member States lack the

capability and resource to be self-sufficient and to operate even at the basic minimum.

Capability for Technology Development and Management

There is a range of activities involved in the process of technology development and

management. The minimum process or critical path might be illustrated as follows:

Minimum Prerequisites

Idea Inventory of Tech- Exposure to Tech- Knowledge of Product

(1) nical Knowledge nical Environment Characteristics
Research Research Data Banking

(2) Institutes Facilities Incentive Programmes

(learned groups)

Development Econcmic

(3) Pilot Projects Assessment Technological Assessment
Innovation Qualiity Developing Tmzrovement and Pro-

() Commercialization Control Multiple Use duct Development
Diffusion Cyclical

(s) Management Assessment

9/ Part of the Technology and Energy Unit (TEU), Caribbean Development Bank. It might be
timely to examine this area as CARIRI has installed a system and the Scientific Research
Council (SRC} of Jamaica is considering doing the same.

10/ The distinction is being made here between institutions involved in pure science and
institutions involved in applicd research. The aim is not to creute "ivory tower" scientists
but rather to ensure that basic science is not totally neglected in the very necessary drive to
establish institutions for apjlied research.
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This critical path as has air-riy been argued requires high financial, human, cipital and
institutional overheads. No single member country has these resources at the required level to
invest in these activities. In any event, the size or the national demsai.d would in many cases
be too small to economically commercialize the results and there would be in all probability

under-utilized facilities.

Some Existing Mechanisms for Technology Management at the h.gional Level

A number of mechanisms already exist at the regional level for the development, management
and control of technology. Most of these 'echanisms which exist for other purposes and so
tend to be sectoral. Their activities tend to be unco-ordinated and sometimec Auplicative with .
each spreading its resources to try and cover a range of areas. Further, because of their
nature some are often not seen as institutions for technology management. In sprite of these
factors, it is possible to discern a structure in which there are institutions undertaking
activities at all stages along the critical path for technology development and management.

The major elements are presented schematically below:

Diagram
(A) (3) (c)
Critical Path Activities Regional Institutional Framework

Common Policy on Tech-

nology Matters CARICOM Council of Ministers

(1) . . .

Broad Policy Objectives ) o CARI?OM Standing Committee of Ministers
Economic Poilcies of Finance
Development Policies "Conference of Heads of Government
Inventory of UWI, CARDI, CARIRI. CDB Special
/)ﬂTechnical Knowledge o-ordinating Groups
(2) Exposure to Technical Regionally-sponsored Training
Idea Environment Programmes (locally and abroad)

jKnowledge of Product
Charecteristics CARIRI, CARDI, UWI
Scientific Surveys UWI, CARIRI, CARDI, Special Groups

(3) Testing UWI, CARIRI, CARDI

Research Data Banking and Dis- ’ ’

semination of information - UWI, CARIRI, CARDI, CDB
Economic Assessment CDB, CARICOM .

(8) .

Development Pilot Projects CARIRI, CARDI, UWI, CDB

Tecknological Assessments “JCARIRI, CARDI, UWI
Commercialization CFC

(s) Quality Control Capability/ CCMSC

' Innovation Developing Multiple Use CARIRI, CARICAD

Froduct Development CDB
Cyclical Assessment CARIRI, UWI, CARDI

]
(6) -
‘ Diffusion Training CARDATS, CARDI, CARIRI, CDB
Promotion/Information CARDI, CARIRI, CFC
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Brief of Objectives, Scope and Organizational Structure of Each Institution

ractures are sectoral and to some extent vertical. There is,
however, some institutionalization of cé-operation between the sectors. They meet through co-
ordinating groups, and overall policy groups, for example, the officials of che Common Market
Council of Ministers which meets tc consider common policies on technology and makes recom-

mendations to the Council for final policy decisions.

The objectives and some of the activities of the major regional sectoral institutions in

the field of *:chnology are briefly described in the table attached.

Some Sectoral Institutions in Regional Co-operstion in Technology

General Some projects Some achievements
Sector Institution objectives undextaken to date
Agri- Caribbean (1) To provide an appro-(1) Corn/soya project (1) Developed new uses
culture Agricultural priate research and in Guyana - it is for suger-c:ane re-
Research end De- developmental ser- now carrying out sidues, root crops
velopment Insti- vice to the agri- wvork on soil and etc.. rarticularly
tute (CARDI) cultural sector in pest management. for annual feeds
member States. and fertilizers.
(2) To provide and ex—- (2) Cora/soya project (2) Improved varieties
tend the application Belize (infancy of crc¢ps, livestock
of new technologies stage) will assist and other agricul-
in production pro- with crop manage- tural activities
cessing, storage and ment practices. suitable to local
distribution of agri- conditions.

cultural products.

(3) Assessing the pre- (3) Seed farm project (3) Pest and disease
sent status of com- in Jamaica - con- control.
mercial practices and sulting in plant
research findings for  protection and
the benefit of exten-  breeding.
sion officers and
training institutions.

(k) Work on varieties,
storage, pest
management for car-
rots, onions, Irish
potatoes and coffee
(verry borer).

(S5) Development of
Calypso tomato,
"Laura B" cowpea.

Industry Caribbean (1) Improve techno- (1) Design and con- (1) Production of bay
Industrial Re- legical capability struction of coconut oil by steam dis-
search Institute of Trinidad and dehusker, tillation, develop-
(CARIRT) Tobago's industrial ment of dual purpose

community. harvester for pigeon
peas and sorrel, de-
velopment of a coco-
nut dehusker, ex-
traction of cinnamon
0il from cinnamon
bark, development of
pigeon pea shelter.

(2) Collection and dis- (2) Design and con- (2) Continues service to
gemination of tech- struction of bay industrial sector on
nical information leaf extracting a one to one basis.

including applicable plant ete.
standards, specifi-
cation and quality

control procedures. (continued)
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Some Sectoral Institutions in Regional Co-operation ir Technology {cont'd)

Sector Institution

General
objectives

Scme progjects
undertaken

Some achievements

to date

Industry Caribbean
Industrial Re-
gsearch Institute
(CARIRI)

Finance Caribbean
Development Bank

Caribbean
Common Market
Standards
Council

All CARICOM

Secretariat

(3)

(1)

(5)

(1)

(2)

(3)

(L)

(5)

(1)

(2)

(3)

(L)

(1)

(2)

(3)

To provide engineering
servizes, including
assistance with pro-
duction lines, proto-
type designs etc.

Assist with tech-
nology transfer and
adaptation assessment.

Screen foreign tech-
nology to determine
adaptability to local
conditions.

(1)

Sponsors training
in techneclogy.

Assesses tech- (2)
nological suitebili-
ties of projects

urider review for

financing.
Carries out  wpara-(3)
tive cocst = sis

on technolof s.

Prepare and provide (L)
technological
information to
potential investors.

Sponsors pilot study
of aiternative tech-
nologies particularly
in the energy sector.

Standardize tech- (1)
nology to stimulate
specialization.

Prepare specifi- (2)

cations to facilitate
technology planning.

Standardize inputs (3)
in order to stimu-
late regional in-

dustrial co-operation.

Co-ordinate the
regional metrology
programme (conversion).

Assist in policy (1)
formulation and
policy harmonization

of member States.

Assist in ensuring (2)
that benefits of
integration remain

in the regicn.

ffarmonization of (3)
laws of CARICOM States
in the areas such as

compan trade marks,

ies,

patents, desipgn and
copyrights,
Standards.

inductrinl

General services
to investors.

Technology
Information Cystems
Project.

Work on vse of
agricultural wastes
- corn, banana fibre.

Upgrading of agri-
cultural laboratories
in the least developed
countries.

Co-ordinate seminars
on metrclogy and
technological
implications.

Undertake studies
pertaining to
certain standards
and technologicat
implications.

Prepare specification
for oils and fats.

Harmonization of
Company Laws.

Regional policy on
direct foreign
investment and the

transfer of technology.

Alternative Energy
Systems Project.

(1) On-going.

{2) Produces newsletter.

Provides information
on request.

(2} On-going.

(1) Draft Copyright

Rill.

(2) CARICOM Enterprise

Régime.

(3) Status Report on

Patent Laws of
CARICOM Countries.

inred),

Lt
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Some Sectoral Institutions in Regional Co-operation in Technology (cont'd)

Co-sponsored with |

Seminar on Copyright (

Collaborated with :

Research, Institute |

Policy Study !

General Some projects Some achievements
Sector  Tnstitution oblectives undertaken to date
(1) Draft Code on
Direct Foreign In-
vestment and Trans-
fer of Technology.
(2) Co-sponsored with
the Government of
Guyana and the
United Nations
Centre on
Transnational Co-
operation Training
Course in
Negntiations (1977).
(3)
UNESCO and WIPG
(1981).
(4)
Institute of Social
and Economic
of Development
Studies (UG) and
IDRC (Canada) on
Caribbeen Technology
(1975-1977). !
Infor- University of (1) Undertake research (1) Many in the areas (1) Many objectives
mation  the Wes* Indies in sppropriate of training and have been achieved.
Training technology. research.
(2) Train engineers and
other technology
personnel.
{3) Review and develop
science course con-
tent to meet
regional needs.
(4, Operate & core of
technology specialists.
(5) Operate pilot pro-
jJects in technology.
Health Regional Drug Carry out micro- Tests on: Activities on-geoing.

Testing
Laboratory

biological, pharmacc—
lcgiecal and bio-
availability and re-
lated tests on pharma-
ceutical products and
medical devices.

(1) Array on antibiotics,

(2) Toxicity tests on bio-

logicals e.,g. vaccines.

(3)

Determination of the
sterility of intra-
venous solutione etc.

(L) Biological availa-
bility of selected
drugs.

Stability of drugs
under condition and
storage in the region.

(5)

(continued),,,




- 148 -

Some Sectoral Institutions in Regional Co-operation in Technology (cont'd)

General Sore projects Some achievements to
Sector Institution objectives undlertaken date
Regional (1) Operate an expanded Still in the formation
Pharmaceutical regional pooled pro- stage.
Centre %/ curement system for
drugs.

(2) Promote industrial
co-operation among
the countries in the
region engaged in
pharmaceutical
production.

(3) Compile a Caribbean
Formulary.

(L) Disseminate product
information through
a regional
publication.

(5) Assist countries in
setting up at the
national level pooied
procurement systems,
inventory control etc.

(6) Assist countries in
revising their patent (
legislation in the
area of pharmaceuticals.

(7) Assist local producers
of pharmaceuticals in
obtaining equipment,
technology and other
inputs under the best
terms and conditions.

(8) Organize training at
the regional level
in intermational drug
procurement, quality
control, stores
management ete.

(9) Explore possibilities
of co-operation with
other developing
countries and regional
organizations, for .
example, with regard
to market information,
trade, industrial co-
operation in the field .
of transfer of
technology etc.

(10) Provide a forum for
discussion for the
regional pharmaceutical
producers in order to
facilitate the rationali-
zation of production.

#/ Proposed. Endorsed by the Fourth Ministers of Health Conference, held in Saint Lucia,
1978.
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New Possibilities for Increased Regional Cc-operation in Technology Development and Management

This analysis has indicated that while there are some institutions for and actual acts of
regional co-operation in technology developrent and management, a full range of possitilities
have not been developed and exploited. There are major gaps and areas of under-utilizstion in
the technology chain. The bridging of these gaps and the full utilization of existing technology
capabilities provide a range of opportunities for increased regional co-operation. Some of .

these possibilities are identified in this section.

A major gap in the technology development and management chain lies in the aree c¢f policy.
No CARICOM country has a policy governing the development, importation or management of

technology. ll/

Policy is acknowledged to be necessary but formulation of effective policy in
an area as new, involved and dynamic as technology is a complicated task requiring the combined
skills of a range of people - technologists, industrialists, lawyers and economists to name a
few. Furthermore, any policy in such an area will need to be carefully monitored and modified
in lire with national prioritie~ and changing strategies of the sellers of technology. Imple-
mentation ¢t policies, in particular those areas of policy relating to the importation of
foreign technology, is likely to be more effective in an environment where the féreign supprliers
are faced with the same requirements in a number of importing countries. The development of
policies relating to the importation of technology or even to the developrent ¢f technology
nationally, will in all probability, have an impact on technology development in the partner
States of CARICOM. Possible adverse consequences are likaly to be minimized in a situation
where policies are formulated with a focus on the region rather than just on the national
economy. In chart, technical manpower requirements, effectiveness with respect to third
country suppliers of technology and the potential adverse impact on the technological develop-
ment of other CARICOM States all combine to suggest that regional co-operation in technology
policy - formulation, implementation and modification should be an area of high priority. Co-
operation in technology policy could be achieved through the establishment of & Regional
Council for Technology. 22/

Policy formulation requires the provision of a range of relevant information. Information
is required for instance on present sources and uses of specific technologies, competing alter-
native technologies, costs and arrangements for technology purchases, available regional
technologies, practising technologists in the region, international and relevant third country
laws governing technology development and management. It has already been argued that such a
data system could hardly be economically implemented by the majority of CARICOM countries. A
regional technology information system into which suitably equipped national systems and sub-
systems can be plugged could well provide the minimum size at which the system as a whole could
be economicelly and technically feasible. A deliberately structured regional technology
information system is another possible area for regional co-operation in technology development

and management.

11/ The Government of Jamaica has developed Guidelines for the Importation of Technology.
This, however, is still limited to the management of the importation of technology and is, in
any event, only in the form of guidelines.

12/ The present proposals being developed under the aegis of the Caribbean Development
and Co-operation Committee “or a Regional Council for Science and Technology could provide the
institutional framework for the proposal being made here.
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The Patent Laws of all CARICOM States are hopelessly out of date and in need of reform.
Some countries have already underlined their lack of national competence to undertake the

requisite reform by appealing to WIPO.

A programme of training could be so designed that the existing regional and nationel
training institutinus - universities, scientific ~And technological institutes, technical
colleges and scientific research councils and standards bodies - could be structured and !
equipped to undertake much of the recuired training. One aspect of such a structuring could .
be to design courses so that expertise and facilities engaged outside of the training

institutions could be used for theoretical as well as on-the-jcb training.

The need for technology developmen' and management is slowly being recognized by some
international and bilateral funding institutions. This trend is best illustrated by the
establishment of the United . tions Interim Fund for Science and Technology Development as one
of the main practical outcomes of the United Nations sponsored Conference on Science and
Technology in Vienna in 1979. In order to make effective use of such resources as well as to
support initiatives for other such resources to be made available for this purpose, countries
such as those in CARICOM will be under increasing pressure to prepare sovnd project proposals
for funding. These countries will also have to critically evaluate proposals for prcjects for
technology development and management which will be made to them by multilateral and bilateral
donors. Given the scarcity of suitably qualified persons in the individual countries to which .
reference has already been made, it would seem that the CARICOM States would be most effective
if they could devise co-operation arrangements for raising funds and for interfacing with
certain international organizations for establishing projects for technology development and
management. In this regard, the CARICOM States already have institutional arrangements for
undertaking these co-operative functions for technology. The precedent has been set in the
energy sector wvhere the United States Agency for International Development has developed a
regional programme with the Caribbean Development Bank and the CARICOM Secretariet to co-
ordinate technolcgical work with respect to the development of alternative sources of energy
and the importation of technology for this purpose. This same machinery is being used as part
of the co-ordinating process for the interfacing with the United Nations Conference on New and

Renewable Sources of Energy.

On the level of general technology development and management, the United Nations Interim
Fund for Science and Technology Development (UNIFSTD) has also been discussing its programme

for the Region within the context of a regional framework. M

In the light of these precedents and the clear need for co-ordination and neg-tiating

strength, it seems that externel negotiations for funding and other assistance for technology .

development is another area for regional co-operation.
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OPPORTUNTTTES FOR RECIQNAL CO-QPERATION AX

a—ce

MARAGEMENT IN THE CARIBBEAN ‘ % ? |
W.R. Millager

Senior Industrial Development F'icld Adviser in the Caribbean
United Nations Industrial Development Organization

TECHNOLOGY TRANSFER

1. Project Preparation and Appraisal

(a) A 10-week course (16 March - 22 May) on Project Preparation and Appraisal is being
organized by the Caribbean Development Bank (CDB) in co-operation with UNIDO. Several
Guyanese officials have been nominated as participants. This course is especially practical

because it includes four or five weeks of field case work.

(b) My colleague Michiko Miyanabe has nearly completed a directory of industrial
investment profiles available to project preparers in the Caribbean, This volume will be
published shortly, and it will contain about 500 abstracts., It will be distributed throughout

the area.

(c) CDB hes been working strenuously to expand the scope and capacity or its Industry
Division. Under its new head, Sam Singh, the division will be increasing its support services

to member countries in the field of project identification, preparation and promotion.

(d) I expect :hat links now being set up between the Caribbean Centre for Development
Administration (CARICAD! (Barbados), the International Centre for Fublic Enterprises in
Developing Countries (ICPE) (Ljubljana) and UNIDO will contribute to further regional action

in several fields including management of project activities (Technology Transfer Management).

2. Technological Information

(a) It may be noted that negotiations are underway to link the CDB/TEU information
service with INTIB, UNIDO's Industrial and Technological Information Bank. As an example of
INTIB service, Mr. Tanaka brought a copy of a reply dated 6 February to a GUYPHARM enquiry
dated 20 January requesting information on production ~f laundry bluing.

(b) In another case I discovered that detailed information on liquid soap production
was available from the Scientific Research Council in Jamaica. This had been requested by
two different officers at CDB for use in prdJects for Guyana and Grenada, respectively, It
is probable that a systematic polling of Caribbean institutions would reveal a great wealth

of information useful in preparing projects.

(¢) Further examples of such resources are the egg-washing and brick-making "project
profiles” embodied in standards publications available in Guyana at NSRC (Indian Standards).

These no doubt represent the "tip of an iceberg" of important dimensions.

3. Technological Consultancy

(a) The CTCS about which I have spoken briefly earlier will hopefully permit a
complementary specialization of existing institutions to strengthen regional self-reliance.
IAST may deal with mineral products and essential oils, the Caribbean Industrial Research
Institute (CARIRI) with electronics, the Barbados Irstitute of Management and Productivity
(BIMAP) with capacity utilization, the Science Regsearch Council (SRC) with building materials
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an We hope

that an organizing workshop can be held soon to initiate pilot-scale operations with CDB/TEU

co-ordination. In many cases a prospectus is available on request.

(b) In the realm of future poter“ial it is worth ncting that the Barbados Nationai
Standards Institution (BNSI) is hoping to create a design centre, which would surely have '
regional significance. JBS is now planning the creation of a plasties unit, to complement

the very successful Packaging Centre.

L. Investment Promotion

(a) UNIDOC hes operated an Industrial Investment Promction Service in New York for about
a dozen years. It now has wide support from developing countries and receives funding from
UNDP, the World Bank, and OPEC. An annual one-month inteasive training programme is followed
by one year of residential "coaching” while participants represent their countries and carry
out oromotional duties for their countries. The system has been very successful, Y and
CDB has now arranged a special training programme for Caribbean least developed countries to

begin in April.

(b) It is hoped that the Caribbean programme will lead “o the establishment of a joint
Caribbean promotion office in New York as a Phase II. There is also telk of an investment
promotion centre to De set up in the Caribbean with Canadian International Development Agency
(CIDA) support.

(c) CDB and UNIDO hope to conduct a Caribbean investment promotion meeting in bLarbados
in December 1981 at which each country would present projects for consideration by, and

private discussion with, overseas investors,

(d) A regional negotiations training session may emerge from a web of linkages involving

Antigua, CTC, CIDA, CDB and UNIDO.

5. Bauxite Industry

A project for $900,000 has been approved by the UNIFSTD under which UNIDO will help the
Jamaica Bauxite Institute to set up a leboratory production pilot plant. The purpose is to
break Jamaica's costly dependency on outside agencies (largely its customers) in determining
detailed production processes most suitable for the various available ones., It would be
expected that Guyana and Suriname would be accorded full co-operation by JBI to achieve

gsimilar objectives. 4

6. Shipbuilding/Repairing

(a) One of my colleagues assembled a roster of over 30 boat and shipbuilding and ’
repairing fecilities in the Caribbean (steel, fibreglass and wood). The units are
surprisincly widespread. The survey revealed a strong interest in a r—oposed Joint workshop
to foster upgrading of the Caribbean facilities through such techniques as joint purchasing
of raw materials, improved designs and processes, subcontracting etc. GNEC is willing to host
the workshop. An initial letter was transmitted from UNIDO headquarters, but the follow-up is

presently uncertain, since Mr. Carmichae. is away on a three months' course,

8/ Current participants include Kenya, Philippines, Haiti, Dominican Republic,
Bangladesh, Sri Lanka, etc.
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(b) About six months ago, the press announced a Japanese development of a push-button
controlled system for deploying sails (made partly of aluminium) on engine-powered cargo
ships. It is stated that the new system reduces fuel requirements by 50 per cent. Such a
mechanism could be used readily in the Caribbean where winds are relatively dependable. It
was suggested that an existing ship could be retro-fitted with the Japanese technology at
GNEC. This may prove somevhat premature, but it should be possible to check potential

interest through UNIDO's new investment promotion office in Tokyo.

T. Sugar Industry
(a) Guyana already co-operates with Cuba in sugar technology. A Joint Cuban/GEPLACEA/

UNIDO regional seminar on rational energy use in the sugar industry led to presentations of

innovative techniques which may deserve further attention.

(b) Further development of computer use may also be warranted. A Budapest workshop on
use of low-cost computers in industry was organized by UNIDO two years ago. A Cuban engineer
described highly progressive gains in sugar yield and fuel efficiency, and reductions in cane
transport time (linked to sugar yield). The gains were credited to installation of a three-
tiered computer control system beginning with process control at the plant level. It is

possible that the plant-level application would be attractive in Guyana, Barbados and Trinidad.

(c) A new and revolutionary mierobioclogical process for converting bagasse to ethanol has
been successfully tested at laboratory scale. UNIDO is installing & pilot plant in the
Philippines for further testing and commercial evaluation. There is reason to be optimistic
that the programme may soon yield a superior alternative to direct burning of bagasse ior

energy production, or its conversion to paper, chipboard, and the like.

9. Stone Technology

A project based in Haiti is creating a technical library and pilot plant operation. The
project leader, an Israeli, nus experience concerning use of stone for structural and
ornamental purposes. There is a move to broaden the project to give it regional status, tal ing

advantage of the existing investment.

9. Renewable Energy

(a) CDB/TEU in co-operation with the Commonwealth Science Council and others is
conducting various energy projects including one in Guyana relating to solar drying of hot

peppers.

(b) The activity in Guyana for development of locally-made mini-hydro units has been
encouraged by local participation in a UNIDO study tour to China and the Philippines. A
regional workshop in Dominica has been scheduled for March by CDB.

10. Regional Meeting on Aspects of Technology Transfer

Finally, the Guyana seminar has been extremely successful and is the first of its kind
in the Caribbean., There appears to be considerable interest in organizing a broadly-based
regional ceeting to inform other countries about the potential gains from technology transgfer
management. Such a session might best be focised on key areas not yet benefiting from

substantial attention in the region. These might be, inter alia:
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kR + D co-ordination, commercialization;

Decision-making processes (formal versus informal, national profitability);
Incentives and motivation vis-a-vis creativity and effort;

Technical and managerial training for TTM.

The brief examples given above may be useful in stimulating Guyana's full utilization of

the opportunities preserted for regional co-operation to the benefit of national development.

HEALTE TECHNOLOGY APPROPRIATE TO TFE CARIEBBEAN f?) ‘ t

Philip Boyd

Caribbean Community Secretariat

Introduction

1. Technology cannot be considered in isolation from the social and economic environment in
which it is to function, still less without careful analysis of the health problems that it

is intended to solve.

2. The purpose of this paper is simply to put down some of the considerations that should
guide us in the Caribbean when we set about programming, as we must, in the area of

technology and health.

3. It would be very difficult, even if it were desirable, for me to discuss the whole field

of technology in relation to health.

4., To deal with it strictly within the Caribbean context is rational.

I. Definitions
5. First we must define terms. There are innumerable definitions of health tachnology. It

might be incorrectly understood to mean exclusively equipment and devices, perhaps quite
sophisticated. It is preferable to adapt Galbraith's definiticn of a systematic course of
action directed towards the solution of health probtlems, determined by scientific, technical

and traditional considerations.

6. But what do we mean by appropriate technology for health? Let us define it cimply as a »
technology which is socially appropriate - specifically, one which is suited in all respects

to our Caribbean situation. Thus, appropriate technology in health in this broad sense is

the systematic application of knowledge (methods and techniques) in the health sciences (and

other related sciences) to the solution of practical problems and tasks, so that it does not

have an adverse effect on the society, the economy, the culture or the ecology where it is

applied.

7. WHO defines appropriate technology for health as "a wide-ranging set of activities
applying skills, knowledge snd creativity for inventing or discovering, testing., improving,

adapting, applying or using methodologies ani techniques, with methods of management for
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solving health problems". The word "appropriate" indicates that only those technclogies
should be applied that are suited in all respects to the local conditions in which they will
be used. It means that the technology must not only be effective and safe, but should also
have as many as possible of the follcwing features: be acceptable to community, services, and
decision-makers alike; fit within local cultures; be capable of being adapted, further
developed, end manufactured locally whenever possible at low cost; and be simple in design

» and execution for lccal use and maintenance. The Pan American Health Organization (PAHO) has
provided us with a more comprehencive listing of criteria, requirements, characteristics and
components of appropriate technology for health, and their paper on this subject is circulated

separately to participants in the seminar,

8. In the CARICOM Secretariat, we have ventured to prepare a definition of health in the
Caribbean context. As this defini*tion is already well known to scme of you, it is simply

being appended to this paper as an annex.

II. Certain Fundamental Principles

9. What then is our Caribbean situation in health for which the techknology must be

appropriate?

10. It is first necessary to reaffirm certain fundamentel principles, some already well
known, which have been adopted by our policy-makers and should therefore guide us in the

selection of appropriate technology:

(2) We no longer view the health services as a complex of purely medical measures.
They are an essential component of the socin-economic system and combine a number of political,
social, economic and other measures which the society is using to prc .ect and improve the

health of every individual &nd of the community as a whole.

(b) The technology of planning is basic. The proposal of solutions for problems before
the whole situation has been examined and the problems carefully identified remains a common
phenomenon. Plans and programmes should ve formulated not for problems seen in isolation but
only after Judicious determination of priorities, careful definition of objectives, selection
of appropriate technology, as simple and as inexpensive as possible, and the creation of

adequate systems of information and evaluation.

(c) The ultimate instrument for the delivery of health care is a comprehensive national
health system or service, It is for each country to examine for itself whether and to what
extent the principle ¢° gocial gecurity should be applied to the delivery of personal health
care, Health being a tundamental right of man, capacity to pay at the time of receiving care

. should be totally irrelevant.

(d) The promotion of health is dependent in large measure on the more equitable
distribution of wealth and food, integrated rural development, general education, appropriate
population policy and other social and economic programmes. Since health is so closely

linked with social and economic development, we need:

(i) to ensure that health considerations are adequately taken into account - for
example, by economic and planning authorities - in programmes of agricultural,

industrial and educational development, and

(ii) to provide hetlth care in close association with other community services.
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(e) The obstacles to health will, for a long time to come, be economic rather than
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technical. This has obvious implications is
more than ever necessary to devise programmes and technology that are suited to countries with
limited resources, to make more extensive use of community health aides and other auxiliaries.
and to pool resources. Some of the health problems contributing most to sickness and death
can be prevented and even remedied by simple and inexpensive technology applied through well-

managed systems; breast-feeding, immunization and oral rehydration are notable examples.

(f) Adopting the basic objective of expanding the coverage of health services, we
consider that the development of primary health care is an essential element in health policy.
By such a policy some countries have converted an expensive service for a privileged few into

a basic, adequate service for the people as a whole.

(g) Health care for the community includes a wide range of services. We mention only a
few: special care for mothers and children, including immunization and family planning, safe
drinking water supplies, health education and rehabilitation. Health care of such a varied
character requires, besides the doctor, the nurse and the pharmacist, a wide range of workers -
the administrator, the environmental engineer, the school teacher, the health aide, and even -
until she can be phased out in all the ccuntries - the traditional midwife. Team-work is
therefore fundamental, and the new systems of education mus: prepare doctors and other health

workers to be effective members of the team.

(h) The drugs now available for medical care are numerous, complex, powerful and
potentially harmful. They take up a large and increasing share of health costs. It is there-
fore essential to continue to develop and put into effect & pharmaceutical policy =2n?2 technology

that will reduce drug costs while maintaining efficacy.

(i) Health education, with emphasis on the responsitility of the individual and an active

community participation, is an indispensable part of the health programme.

(j) within each country priority should be given to those who are most vulnerable or
underserved, namely, those living in the rural areas, the poor, young children and expectant

and nursing mothers.

(k) Fundamental changes are needed in the attitudes of doctors and other health workers -
attitudes towards service in the Caribbean and especially in the rural areas as well as
towards preventive and social action and the solution of the health problems. These changes
in attitude require, for their part, fundamental changes in systems of education with respect

to relevance to the needs of the health services and of the people of the Community.
III. The Priorities

11. The CARICOM Health Ministers stated in their historic Declaration on Regional Health
Poliey in 1978:

12. "In determining health priorities for the Caribbean Community, we have adopied es our

criteria:
(a) The magnitude of a given problem,
(b) 1Its social and economic importance;

(¢) 1Its susceptibility to preventive and remedial measures.
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13. Applying thess ¢ folloving determination of the priorities:

(a) The strengthening of management at all levels of the health services, giving priority
to primary health care;

("7 "™e education, training and retention of health personnel and especially those

involved in the delivery of primary health care;

(¢) The health education of the public, with particular emphasis on the responsibility

of the individual and active community involvement;

{(d) Environmental health. giving priority to the quantity and quality of drinking water

supplies and the sanitary disposal of human excreta;

{(e) Food and nutrition, including a programme that makes immediate provision for the

needs of the vulnerable grcups, namely, chiidren under five years of age, expectant and nursing

mothers, and the poor;

(f) The health of mothers and children, with particular emphasis on total coverage of

maternal and child health care during pregnancy, childbirth and childhocd.

IV. The Regional Approach up to the Present

1L, Until recently, in the CARICOM Secretariat we have seen our prin.ipal contribution to
health technology as the construction of a strategy framewourk, which, if it does not spell out
the details of appropriate technology, certeinly gives ample guidelines about relevant
technology and has the inestimable advantage of being prepared with the full participation of

our own Caribbean specialists.

15. The specific achievements of regional co-operation in this respect may be summarized as

follows:

(a) Regional Fealth Policy

“ne issue tnree years ago of a Jinisterial Declaration on Regional lealtn Policy.

(b) Management Neveloovment

A three-year Management Development Project, serving the so-calleé less developed
countries and Barbados and providing basic management training to all levels of health staff.
Among the managerial issues that we have to tackle in member States are the irclusion of the
health compcaent in socio-economic development; a systcm of close co-operation with other
health~related sectors such as agriculture, education, social welfare, planning and finance,
and the institutionalization for the Community as a whole of a system of training in health

management .

(c) Health Manpower Development

We are in the course of setting up a smull health manpower unit in CARICOM.

We must involve both our universities even more actively in the study of the health
situation and the strengthening of the health services in member countries, including

appropriate technology.

We have achieved more effeztive co-ordination between the Medical Faculty of the University
of the Weast Indies, which trains doctors, on the one hand, and the Ministries of Health, who

employ them on the other.
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We should initiate the task of providing orientation in educational techniqures to those

who are responsible for training health staff, inciuding university faculty members.
We need to promote continuing eduvcation for all health staff.

(é) Epidemiological Surveillance

A plan fo: epidemiological surveillance, waich is calculated to provide us with prompt
and accurate information about the incidence of disease and the causative factors and which e
culminated in the establishment o{ the Caribbean Epidemiology Centre in Trinidad, ably
administered, for the time being, by the Pun American Health Organization/World Health
Organization. Serious problems rerein in the broader area of disease control, for example,
an effective immunization programme, contrcl of sexually transmitted disease, leprosy and

tuberculosis, and Aedes asegypti eradicatiocn.

Disbetes and high blood pressure urgently require a technology for mass control. There

are at least 100,000 diabetics and many more hypertensives in the Carilbean Commuynity.

There are gbout 5,000 new cencer cases a year in the Caribbean Community. Many of them
are cases of cancer of the breast and of the cervix (neck of the womb). Many present themselves
for attention when they are already far advanced, A control programme has been prepared but
awaits implementation; it comprises cancer resi:. '=s, early detection clinics, cancer educa-

tion, a department cf oncology at the Universiiy .: t 2 West Indies, and research.

(e) Environmental Health

An Environmental Health Ctrategy, formulated at a Caribbean multidisciplinary workshop
in 1979, dealing with such basic issues as the quantity and quality of drinking water supplies;
the disposal of excreta and other waste; industrial and coastal pollution, and pesticide
mancgement. A number of important subjects have now been included in the Programme: <the
safety of food; the health of the Cariobean worker; traffic accidents; disaster preperedness,

and modern concepts of human ecology.

(f) Maternal and Child Health Strategy

i comprehensive Maternal and Child Health St ategy, which was prepared at an historic
meeting of Caribbean specielists in Antigua in 1975, and which stresses breast-feeding; tae
feeding of the weaning sge group; the expansion of immunization programmes; more definitive

programmes in family planning, and more ready access to safe legal abortion.

(g) Food and Nutrition Strategy

The formulation of a Food and Nutrition Gtrategy, and which was brought tc the penultimate
stage of preparation at a Caribbean multisectoral meeting in Jamaica in Kovemb.r 1980. The

implications for appropriate technology are multisectoral and numercus.

(h) Dental Health Strategy

The Dental Health Strategy, which was prepared by Caribbean dentists convened by the
Secretariat, in co-operation with the Pan American Health Organization, in Saint Lucia in 1977
and which lays emphasis on nreventive work among children, the use of flusrides, the training

and utilization of auxiliaries and the dental health education of the public.
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(i) Regional Pharmacautical Policy

We have begun to prepare a regional pharmaceutical policy and to establish a Caribbean
Centre for Pharmaceuticals. Piainly, there are technolegical issues surrounding the need to
, protect the people of the Caribbean against unessential, expensive pharmaceuticals without

sacrificing eificacy.

, (J) Health Fducation and Community Participation

One of the most serious technological gaps in the Caribbean health system is that related

to our responsibility to develop without delay a programme that will help the people of the
’ Carihbean, children as well as adults, to identify for themselves the most important community
health problems, to feel responsible for solving these problems, to make the necessary changes

in their attitudes, habits and practices, and to make full use of services provided, so that

"Health for all by year 2000" is achieved by the actions and efforts of the people themselves.

(k) Mental Health and the Care of Mental Patients

Mental health and the care of mental patients are seriously neglected fields. A large
proportion of the hospital beds maintained in the Caribbean Community sre for mentel patients.
It is estimated thaet approximately half the total volume of illness is of psychological
origin. Plainly this state of affairs needs early attention.

(1) Maintepance

The maintenance of hospitals, medical equipment and other health care facilities is a

neglected firld. The Caribbean has been described as "the graveyard of medical equipment”.
The total cost of plant is estimated at 1,000 million dollars. A large proportion is at
present in disuse because of disrepair. So this is a subject that has economic significance
as well as a bearing on the care of patients and the morale of the staff. A regional project
to provide expeitise and training in this field is at present under consideration by a major

international agency.

(m) Laboratory Services

There is urgent need to strengthen diagnostic facilities both for clinical medicine and
for community health, including food hygiene and veterinary public health, A survey of
laboratory services, with special attention to the less developed countries, was carried out
in 1976. The project aimed at carrying out the recommendatione of this survey has now been

. approved for funding by the United Nations Development Programme and is about to be implemented,

(n) Health Information Systems

’ At its last meeting, the Ministerial Conference stated that it was “convinced of the
profound gnificance of national health information systems as a basis for raticnal decision-
making, pianning and evaluation”. A more gereral mandate had been given in the Declaration on
Heal.h, which also requested "prompt and systematic annual reporting by each Ministry of Health,
utilizing the agreed performa'. The Secretariat is now following up the findings of the
Workshop that we conducted under the aegis of the Health Management Development Project in

Grenada in July 1980 and is implementing its recommendations.
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(o) Health Lews

The health laws in the Caribbean countries are out of date. The Secretariat is mandated

to reactivate a project for their revision and harmonization.
(p) Research

Research is becoming increasingly relevant to the needs of the people of the Caribbean.
The Secretariat's objective is to work closely with the Commonwealth Caribbean Medical Reseaich
Council (CCMRC) and promote operational research, research into appropriate technology, new
methods of delivery of health care, increased productivity in the health sector, and studies

on costs and financing.

V. Future Goal and Objectives

16. Our goal in the CARICOM Sezretariat must be to promote Caribbean self-reliance in health
technology and to develop & technolegy designed to =al with the health issues outlined in this

paper.
Qur intermediate objJectives will be:

(i) to stimulate and assist the development in the Caribbean Community of appropriate

technology for health;

(ii) to stimulate and help the countries to develop, adapt, test and apply appropriate

technology for specific health areas;

{iii) to promote the preparation of comprehemsive lists of equipment and supplies, giving

priority to Primary Health Care;

(iv) to collaborate closely with other interested agencies, such as the two Universities
and the Pan American Health Organization/World Health Organization, the latter

already having taken certeain global and regionsl initiatives.

VI. Outline of Regional Action - Programme for the Future

17. We have now to look forward to the early preparation of a CARICOM action progremme on
appropriate technology for health.

18. We should not now anticipate in too much detail the programme of work that will emerge
after consvltatior with the Governments and with the Caribbean specialists, but we can perhaps

assume that it will include at least the following six components:

(i) 1 motion - including mechanisms for the exchange of ideas by multidisciplinary
groups from health and health-related sectora; teaching the concept in our medical
and nursing schools and the Allied Health Training Project; and the building of a

technologicsl component into all health and health-related programmes.

(ii) 1Information - collaboration with the Governments and agencies in the collection ané

dissemination of info:mation about appropriate technology.

(iii) Development - including the even more precise analysis of priority Lealth needs in
the Caribbean; the involvement of behavioural scientists so as to make sure that
culturel factors are adequately taken into account, as well as to help us to over-
come resistance to change; the preparation of simple guides on Primary Health Care,
especially for conditions of major public health importance much as diarrhoeal
diseases; and the preparation of manusls on suprlies management and the maintenance

and repair of equipment.
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(iv) Implementation - to stimulate and assist member countries to apply appropriate

technology.

(v) Research - promote research for the development of nev appropriate technology and
identify agencies and individuals to constitute intersectoral task forces for

research and development.

(v) Funding - to stimulate and assist member States to find budgetary and extra-
budgetary support for appropriate technology for health.

Conclusion

19. Such then is the basis upon which we must nov develop a programme of appropriate technology
in health for the Caribbean Community.

20. 1If the considerations have been presented in somewhat telegraphic style, this is because
of limitations of time and space, which compel us to deal with the essentials and to eschew the
frills.

21. If ve were to select the two most important technological issues wvith vhich this paper is
concerned, they would be, firstly, relevance in education in medicine and the other health
sciences. And vhen ve say relevance in this context, we refer particularly to that type of
training vhich produces commitment in the health worker, commitment to serve the people of

the Caribbean and to help them to ensure that their health services are truly community

oriented.

22. Seccndly, tne time is plainly ripe for us to develop a technology for involving all the
Caribbeen people, children as well as adults, in the health activities. This is the greatest
public health issue of our time and one vhich should govern our policy on health technology in
the pev decade.

23. Specifically, we must develop a programme that vill imbue every West Indian vwith & feeling
of personal, individual responsibility for solving the health problems.
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Anpex 1

wmxsmnmmmmmuncom:/

What is health in the Caribbean context? It is certainly not just the absence of
disease. It is much more. It meens that working people are fit and productive and able to
acquire and use nev skills, that school children are fit and able to benefit from their
education and that their physical and mental development has not been permanently impaired
by malnutrition in infancy. It means that every Caribbean family has the means either to
produce or to buy the food that it needs. It means that the serious health hazards of _the
Caribbean environment and the resulting cormuniceble diseases are brought under control. It
means that mothers and children receive special care. It means that the teeth and gums are
well looked after. It means that people are emotionally well-adjusted individually, in
families and as commmities, and free from dependence on alcohol, tobacco or other drugs.

It mesns that health care is delivered by teams of well trained and deeply committed health
workers. It means that there is dynamic and creative management of the health services. It
means that people have determined for themmelves the most important community health
problems and are actively involved in the programmes for solving them.

%/ Excerpt, slightly amended, of a Paper presented by Dr. Philip Boyd at the
:lsdical Convention, Tobago, 17 October 197S.







