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1. SRULRY

Electronics mamufacturing in the Caribbean was sucressfully promoted,
and expanded rapidly during the second half of the 1970's with attemdant
employment and foreign exchange benefits. Contimming advances have
recently been partly offset by sethacks, however, and cowpetitive strength
for rhe longer term is uncertain because of techmologiczl and socio-egonomic
trends.

‘This paper asserts that the industry's future need nat - and should
not -~ be left to the market place alone. A dynamic partfiership betueen
public and piivate agencies s required to ideatify 2Ad execute practical
tasks to ensure that eclectronics menufacturing becamziifirmly and profitably
rocted in the Caritbean.

~
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2. IDMPORTANCE OF THE CARIB3EAM ELECTRONICS INDUSTRY

The Car’bbean Governments are committed to work for the elimination
of poverty and unemploymert, and for equitable distribution of wealth and
income. Many of them have found through experience that participation in
the electronics industry can make 2 substantial contribution in a relatively
snort time. Some of the positive features are:-

- Expensive time-consuming feasibility studies are not needed.

~ Employment is substantial: 2lectronics manufacturing uuits
absorb unskilled unemployed people in blecks of hundreds, and
the build-up time is relatively short.

- The potential supply of jobs is effectively “irexhaustible”,
since the Caribbean labour pool is small compared with the size
of the industry globally.

- Transport problems are relatively simple since the products
are compact, light-weight and high-value.

- The global electrecnics industry is rapidly growing; 1t is a high-
status "wave of the future'’, sophisticated in total but understand-
able in its elements. Working conditions cre pleasant, pay
relaszively good: employees are generally happy.




3. EZXPERIZNCE Il BARDADOS

The national develcpmeat plan for 1579-83 2ims at economic diversification
through "continued structural transformation of the 2conomy and through
the development of 2 morz diversified pattern of manufactured goods and
services”. The strategy chcesen tc achiove this objective calls for
“increased emphasis on attraccing capital and ¢n promoting increased skill-

2nd labour-intensive industzial activities™.

Based oa this stratzgy - which has now been implicitly operative for
& number of years - the Government embarked cn 2 vigzercus campaign to
attract foreign investmert through its well-estatlished Industrial
Cevelopment Corpcration (IDC). The campaign includes the commissicning
of a specialized promotional study =ntitled “Operating An Electromics
Plant in Barbados”, which was first distributed in 1977. 1IIC's efforts
have succzeded in securinmg thc constructior of mcre than a Zozen plants
2sszmbling or fabricating electronics items for export, iacluding a new
Tptel plant with a capacity to zmpley 1,700 werikers., Products irclude
amplifiers, trarsformers, wire-wouad resistors, siliconm chips; etc &nd a
wide variety of production proczsses are invclvad. Productivity is
generally good: one plant manager reported that an operation requiring
high visual acuity and manual dexterity is being performed with greater
efficiency in Barbados than in either the Coxpany's home country or in
another developing country location. (That Ccmoazy is considering the
establisiment of additicnal units - for different products - in

Larbados and elsewhere in the Eastern Caribbean.)

In view of the expanding importance of the industry, IZC has
established an electronics irdustry committée, comprising officialis of
both public and privatc crgahiza:ions tc discust ways and means of assist-
ing ccntinued progress in the field. Furthermcre, IDC acknowledges that
the develcpment path is not uniformly positive. In 2 speech dedfcating

-

qE z new TPW plant during February of this wcar, the IUC Chairwmen,
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Dr Richard Cheltenhan, said:=

"As far as the electronics industry is concerned, we appreciate
that/is a highly dynamic. highly competitive and rapidly /it
evolving industry which is acutely sensitive to economic and
tachnical considararicns. And in periods of economic recession

aad rapid technological change (such as we are currantly experienmc-
ing) low skilled jobs are the first to go.

CLOSURES

"This explains why last year two electronic plants closed in
Barbados with consequential loss of jobs. For the beneffit of
the public, I think that these closures ought to be put in
perspective. They do not mean that the electronic industry is
not good for Barbados. Qulte the contrary is true. Electronic
constitutes 2 form of light manufacturing activity which is
directly suited fcr Barbados. But the lesson of the closures

is clear.

STRATEGY

"We must, as 2 ccnscious and deliberate stratagy, try to attract
companies that iavest heavily in research, keep ir the froantiers
of the industry and are uniikely to be easily overtaken by
technelce: .Y »dvances. In addition, we Dust concentrate on
companic thit offer jobs of high technology whichk are better
able to uiths iud the harsh wind of recession.

"But it takes time tc move from a family of low and medium level

of technology electronics industry to one of high level technology.
And whilst this transition is taking place, we may, frocz time to time,
see more closures. But that is part of the price we must pay for
progress in industrial development.

"What I wish to cmphasize is that we at IDC arc doing as much as
our resources will permit to ensure that the companies and the
product lines we attract to our shores are such 2s will be with
us for a long time."

1/

As quoted in the Nation, February 27, 1931




Dr Cheltenham was also reported'l/ as saying that:

"The wage rate in Barbados is increasing faster thar that in other
competing countries and this may diminish the island's attractive-
ness and ability to compete icr job producing iadustries." 2/

This trend is understcod to be the principal factor motivating IDC's
current efforts to attract higher-technology electronics industry to
Barbados.

1/ 1In a page-one article of the Sunday Advocate~ilews, 8 ¥abruzry 1931.

2/ A large lctorola plant vas recently won by Sri Lanka, which has
only lately begun a promoticna. campaign.




4., ETPERIENCE ELSEWHERE I THE CARIBBEAN

Preliminary inform~tion indicates that other Caribbean countries -
among them Montserrat, Antigua and St Lucia ~ have generzlly positive
experience (though not always unmixed) with electronics firms and are
continuir? to promote further foreign invesiments in thaz field.

St Lucia {ic particular appears to have had good results from am active
promotion campaign; its scvcral electronics firms include one plant
prodvcing circuit boards for a highly successful electronic game.
(dowever, this plant is now reported to have closed down) In Montserrat
one of two plants is a2 100-employee branch of 2 Boston-basad company owned
and managed by Montserratiamns. The company does sub~contract werk for
varioas major manufacturers, including the assembly of cable harmesses and
pic~ccnnectors. The firm is currently piamning another larger facility
to be located in nearbty Antigua. Vary sizeable contract operations are
Also carriad out {n Haiti.

All ic 11, a preiiminary desk survey conducted by the UNIDG office
in Barbados jidentified 33 plants iy the Caribbean, many with plans
announced for expansion.

[§
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5. Dynamics of Internationecl Comvetition:
The Case of Singanore

As recently as 1975 a United Hations study on offshore operations and

internaticnal trade in electronics between deveicped and developing

countries L/ did not even mention the Caribbean. The principal participants
2t the time were identified as singapore, Republic of Korea, Malaysia

and Hong Xong. In rzference to Singapore which led the field in employ-

zent, with 24,000 jobs, the report said:

“The case of Singapore may serve as an illustration of a recemt
change in industrial poiicy in electronics, starting with the
usual undifferentizted promotional "incentive peckage™ and them
moving on to a more sclective development-stimulating approach.
During the past decade, the priority objective in Singapore, as in
most developirg countries, was to 2bsorb the-plentiful low-skilled
labour. This cbjective was achieved by 1972-1973 through the
promotion of labour-intensive assembly operaticns, particularly in
electronic ccmponents. More recently the gcvermmental policy put
greater ecphasis on skill and technological centents. This policy
was developed along the following lines:

(a) Restriction of incentives, which are nov granted selectively
only to those operations that introduce a higher level of technology.
For example, the firm Hewlett~Packard is no longer given tax incentives
in comnecticn with packaging integrated circuits, but it did secure

tax concessions for the production of electronic calculators.

(b) Dissvasion of firms from establishing mere low-skilled
assembly placts in the country and Government pressure brought on
firms already in-operation, inducing them to up-grade such prucesses
or leave the country.

i¢) Intensification of Govermment efforts to promote industrial
training. In line with such efforts, and with the growing availability
of loczl medium~skilied labour, restricticns are now introduced on

the entrance of expatriates of such level, However, the “open door"
policy is maintained for highly skilled o-xpatriates not readily
available localily.

(d) Participation of the Govermment ir joint ventures with
technclogically advanced fo eign firmc. This participation is
intenda2d to induce certain medium-size highly specialized firms of
developed courtrizs - which scmetizmes huve nc cxperience in inter-
naticnal subcontracting -~ to start ofifshore operaticns.

1/

=’ Interrational Sub-ccntrazting Arrangements In Electrenics Detween
Developed iarket-gcorozy Countries and Developing Countries, UNCTAD,
Sales No. E.75.11.D.17
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This n~w policy has already cuntributad signiiicantly to the
upgrading and diversificatior of tha electronics industry iz
Singapore.”

1/

To bring the example up tc date, the most recent annusl report =
of the well-known Singapcre Institute of Standards and Industrial Research
{SISIR) provides ar Fudication of the directior ia which the couatry's
electronics industry has been moving since 1975. The following brief

extracts are illustrative:

The new industrial strategy fcr the eighties will imvolve an
upgrading and restructuring of our ecorcmy to producz higher
value-added products and services. The trend is to move towards
higher-tecknology and capital-intensive industries.

®oe 0000

The *esting and cousultancy services of the institute continued
to form the bullk of the iastitute's activities (during the period).

The Institute also upgraded its facilities in the electrical/
electronic testing laboratories as more electronic.products had to
be tested to facilitate export to developed countries.

The emphasis of the Institute's R and D programme will, fcr a stext,
be on quality improvement in locally mede products, research on the
reliability of these products and development cf new preducts.

SISIRwill alsu concentrate its efforts on develcping its expertise

in other selacted areas where there is increasing demand from

industry such as the development of specialized centres in productica
technology. These centres will help industries reduce their

financial and operational costs thrcugh the provisioc of prototype
deveiopmenz, batch production and pilot plant facilities. SISIR's
UNDP-assisted Applied Metrology Programme has also been extended

for 2nother three years to 1901. The two major fields selected

for development under this prograrme are Microelectronics and Rumerical
Control (NC) Machine Technology.

i/ Annual Report 79/&0




The Institute will continue to establist lizks with nore technological
organizations cverseas ia the coming years for mutual benefit,

Venture capital wiil be needed to start cff business proiects as

this is the only way that wiil tura technical inventions into

reality. Local indeustries will be encouraged to participate in

these projects. SISIR's wholly-owned subsidiary, SETSCO Pte Ltd may
represent the Institute’s interests in some of these projects,

should joint ventures be established with industry for commercialising
a2 product or process.

The key to the success of the Institute's programmes is manpower.
To complement this, (multi-Jiccipliaary group of technical
specizlists) SISIR will also continue to develop business managers
to commercialise R and D results, staf{ t> identify new needs and
professiorzls to marage the Institute's programmes.

s 00000

Plans are now unuer consideration for the institute te move into the
proposed Science Paric which will be sited near thz University at
Kent Ridge.

Thus, zpparently. the strategy for the elec:tronics industry
articulated during the early 1970°s has been pursued consisteutly. It
appears to be fulliy reflecred im SISIR's current programmes, which include
consultancy, informatior, contract K and D and industrial design services
as well as a full range of quality assurance activities. The Iasti.ute
even initiated the Singapore Quality Reiiability Association (SQKA) as
far back as 1971 and the Asscciation of Electrcnic Industries in
Singapore (AEIS) by 1973.
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6. CARIBBEAN PROMOTION XEQUIRES SPECIALIZED RACKUP

Keeping irn view the trends ideatified by Dr Cheltenham and the five to
ten year head start hHuilt up by Singapore and several other electronics
cowpetito s, what can be said about the requirements fcr the Caribbean, as
a relative newcomer, to emsure that its receat hard-won gains caa be

added to and countad on as long-term econcmic assets ?

First of all, there is an unccmfortable percaptioa that the foreign
firms could depart even more rapidly than they came, and create economic
and political chaos in sc doing:

~ The current relatively low employment cost is largely responsible
for bringing in the plants. Yet wage and bencfit costs are

inexorably rising.

- Most of the jobs so far do not require special education or

leng trzining. They are therefore "footlcose®.

~ Mos* nf the jobs are designed primarily for women: this has
importart socizl implications which may contribute to rising

crim2 rates.

- There cre relatively few and weak linkages among the plants or
between the plants and the economy as a whole. Nearly every-
thing is imported and then re-exported a2fter manufacture or

assembly.

- With some notable cxceptions, top level manmagerial and technical

personnel are foreigners.

Further, as the cocmpanies gain experience in the Caribbean, and as
their business needs evolve through the dynamic change and growth
inhereat in thzir industry, they verceive limitations Ian their new relation-

chips. For examgple:

- It is very costly to maintain foreisn cexecutives and technical

people away from the parent locetion, thus there is a strong
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incentive to recruit Caribbean rationzls for those jobs. But

there is clearly a supply gap that will take years to fill,

- There is also a growing reed for techniciens and first level
supervisors but the output of training institutions is not yet

adequate.

- Supporting services and supplies are nct z2lways obtainable,
For example, an air-conditZoner may have to be scrapped because
its compressor unit camnot be re-charged loczlly. Packaging
wmaterial of consisteat staadard is ofcen umavailable. Printing

services are considered uneconomical.

- Adminirctrative procedures related tc curreancy transactioms,
import/export operations, residency permits and the like tend
to become more and more burdensome and partialily offset the

positive effect of services rendered by IDCs, etc.

By implication then, selective promotional techniques, such as those
being employed by the Barbados IDC, must be ccmpl:2mented by intensive and
coordinated developrment of manpower and suppcrtiag sz2rvices. It could
almost be said that the Caribbean - and Barbados in particular - stand
at the point of electromics indusiry developaeat where Sinmgapore was in
‘the early 1570°s - a decade ago. But :his -.cu’l be too pessimistic an
assessnent, for ﬁany.reaSOns;, Still, in terms of human and institutiomal

development there is a long wzy to go.
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7. PARTWERSHIP FOR ELECTRONICS INDUSTRY DEVELOPMENT

It is widely agreed that in order to ramain economicaily competitive,
in view of advancing wages and benefits, Caribbear people will have to
contribute more value to the products with which they work. This implies
a continuing urgent need for greater local (Caribbean) involvement in the
technical, creative and entrepreneurial aspects of the industry, in additiom
to stepping up the supply of manpower and supporting services, as dis.ussed
in Section 6 of this paper.

Of course, the Caribbean is not without considerable resources to
define and embark on such a determined course. In addition to the
nucleus of trained staff in the companies already operating, a mumber of
secondary and tertiary institutions are already producing people trainec
in electronics skills and are being further developed. Thare are research
institutes and engineering firms with highly skilled staff. Some manu-
facturing compaznies have located skilled Caribbean nationals overseas and
have induced them to returm to take up newly available challenges.

An important nucleus of local creative talent for design and
application of electronic products already exists. For example, a
"microprocessor clubt” iu Jamaica comprises professionals at the University
of the West Indies, the Scientific Research Council and one of the
principhl engineering ccnsulting firms, amcng others. CARIRI in Trinidad
has a well es:ablished elect-onics division. Their activities are
already lea&ing towards economically important results in the control
of industrial processes and the production of energy from geographically

dispersed renewable energy systems.

Following this line of reasoning, it appears that conditions are now
onportunz for the Caribbean - perhaps led b+ Barbadoz - to capitalize or
the area's newly established economic momr.:tum in electronics manufacturing.
This can be done by defining and implementing'a determined developmen;

programme aimed ultimately at st2pping up local involvement in the creative




tachnical and entrepreneurial aspects of the electrcnics and allied

? and D basad iadustries. To make such a progromme fully effective,

it must be builc upon a2 broader base of human ~nd material resources
than those available tc Barbados alone. For this reason, among others,
the programme should eventually involve other Caribbear nations as well

1 . .
as regional--’ and international orgzsnizaticns.

And the programme must reflect a partnership betweea public and
private agencies based on mutual advantage. Its targets or objectives

ma2y be conveniently develcped in two groups as follows:

Group-I: Training and Support Services (fcr immediate and intensive
| acticn)

- Accelerate growth in the supply of qualified techmical and
managerial manpower for existing aund future zlectronics firms
through formal and informal trairing activities, "'reverse brain-

drain®, etc.

- Improve the availability of supperting and service facilities such
4
as repair and meiatezance, packaging supplies,; printing services,

2/

industrial design, etc, =

- Kobilize existing human and institutional resources within the
broader Caribbean and internationally, to fccus technical and
managerial skills and multiply their effectiveness in achieving
the above objectives., This includes strengthening the insti-

tutional framework for cooperation and pooling of resources.

i/ Flease see potential list of instituticas ia Acperndix

2/ For example, it is understood that the Larbados Deavelopment Banl has

c
retained a2 consultant to help identily opportunities for electrounics
“linkage industries’.




Group 1i. R and D, Entreorcrneurial Inztictives (for sppropriate
action after investigatico of feasibility) .

- Progressively increase the value~added content ci the industry
through greatcr local technical and entreprencurial javoivement
both in production aad in product design and R and D activities.
This should, intz2r a2lia. ioprove lozg and shor:t range prospacts
for ecployment (including male employment), increase foreign

exchange generation and add tc Govermme:zt ravenuas.

- Promote establishmeat in the Caribbean of R a2nd b facilities
associzted vith foreign-based electronics firms, 2s well as

locally based units.

- Stimulate broadening of the existing industrizl base and upgrading
of iobs through encourazicz and/or sponsoring design and prototype
dzvelopment of pnroducts destined icr regionzl as well as extra-
regionzl markets (including, inter alia, producis related to
improving performence of such important activities as sugar

] proéuction and ren2wable energy prcgrammes).

An approach towards defining and implomenting a pregrzmme 2long
these lines has already becn suggested 2nd outlined in a draft project
document; terms of reference for a more detziled formulatiorn exercise

have been prepared and possible funding is being discusscd.

The main coaclusions tc be Zrawr from thz evideuca ™ 13 - as

seen frem a Caribbean vantage point - are:
1) that the clectronics industry is a very important development
vehicle and dcserves high priority:

(i1) that intermational competition is such that long-term
succass demands that 2 systematic aaapewer and support
programme be organiz2d to complemcnc tiwe on-going premctional

ectivitacs.

corsporats witd Caribbcan Geovernmments and

(o]

Nf course, WIINO 1c pruecarcd €

vzgional institutions ir all of these ariac, within 1i: means.




Further, in addicion tc the Utrecht seminaz, UNILGO is organiziang
3 global Expert Group Mzeting on micro-electronics, to be held later
this year in Vierna. Cue result of these activitias wmay be intermatioanal
cooparation assisting develcping ccuntrias ~ including the Caribbean
states - to benefit fully from the dramatic worlid-wide growti: of the

electronics industry.




~ Paxtial List of Regionz2l (and Selected Hational) Irmstitutions Fotentialliy
Involved ia Caribbean Electronics Industry Development

CARIRI - Caribbean Industrizl Research Institute

CARICOM ~ Caribbeaa Commomn Market

2CLA - Economic Commission for Latinm Awerica (Caribbean Office)

CDB - Caribbean Develorment Bank

TEG - Technology end Energy Unit (CDB)

CCST -~ Caribbean Council for Science and Technolcogy

CICS - Coribbezn Technologiccsl Comsultancy Service (propcsed)

SRC - Sciencific Research Council (Jamaica)

WL = Uaiversity of the West Indies (Faculty of Enginearing)
.,CAIC - Caribbean Associstion of Industry and Commerce

BIMAP - Barbados Institute of Mznagement and Productivicy

CARICAD ~ Caribbean Centre for Development Advministration

IpC - Industrial Development Corporation (Barbados)

ECCM - East Caribbean Comnon lMarket

CCEO : ~ Council of Caribbean Enginecering Organizations

BNS1 - Barbados Mational Standards Institution

J3s - Janaica Bureau of Standards

1218 - University of the Metherlands Arntilles (Faculty of Engineeriag)

UG - Univarsity of Guyana (Faculty of Technology)

BMA - Barbados Manufacturers Associcticn

CLEDEC - Caribbean Electronics Industry Dz2velopment Centre (proposed)







