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The mobilizing of science and technology for development in the
Caribbean is proving to be agonizingly slow. Although reliabie infor-
mation on research and development expenditures and research personnel
is not available, the region and each of the member states remains over-—
whelmingly dependent on imported science and technologyl. Efforts to
foster indigenous capabilities are at very different stages from country to
country but their impacts are still limited. While rapid progress has been
made in a number of countries science and technolegy remain marginal and
precariously institutionalized.

There is no accepted and uniform definition of the Caribbean nor
need there be. We define the region as consisting of the islands of the
Caribbean Archipelago and the culturally related countries of Belize,
Cuyana, Suriname and French Guyana with the majority of their popula-
tions living on the Caribbean Sea. This provides in 1984 a region
consisting of 30 million people in 22 independent and non-independent
coeuntries speaking English, French, Spanish, and a variety of dialects
and Creole languages. It is in this region that scientific and techno-
logical exchariges have existed for several decades and where o rudimen-

tary regional S & T network is beginning to take shape. The five




Central American republics and Panama operate essentially in another S &
T framework although the Caribbean has much to iearn from the impres-

sive experience of Costa Rica.”

Our emphasis is on the development of indigenous capabilities for
research, development, demonstration, adaptation and diffusion of science
and technology (R,D,D,A, and D). The rescarch to development cycle is
further disaggregated in this definition to indicate the entire process and
the stages at which Caribbean countries may participate, Thus most
basic research and much applied research will continue to be imported but
the region has a role to play in demonstiration, adaptation, and diffusion.
Indigenous capabilitics are broadiy defined to include research by multi-
nationat corporations or other non-regional actors provided that it is
carried out in the Caribbean and is of relevance to regional need5.3 Qur

interest i in the human resource capabilitics of the Caribbean peoples.

Science and techrniology are used to make weapons, medicine, food,
knowledge and many other items. Tradeoffs and contradictions between
equity and efficiency goals, ecological end economic growth objectives, are
persistent in the region.” Currentiy indigenous S & T is so limited that
it makes a minimal contribution o any of these objectives, even in Cuba
which tries harder than anyone else in the region. There is almost no
military research in the region but ihere is a'so not enough of any other
research to contribute significantly to economic growth. The evolution of
indigenous capabilitics can be measured in several ways including publica-
tions anda citations in internationally circulating journals, patents and
copyrights, R&D expenditures, cost-benefit analysis of research projects,
quality of life indices, and air and sea pollution counts. Economic anal-
ysis suggests that one fourth to one haif of ecoenomic growth in countries
such as Brazil and the United States can be attributed to science and
technology. The work of economist Nathan Rosenberg and others under-
lines the importance of shop-floor innovation, learning by doing, in the
process of ecconomic growth.s The scamty evidence indicates that the

Caribbean has little formal or informa! shop-floor RED,




History of Caribbean Science and Technolegy

There is a ijong uneven history of science and technology in the
Caribbean which remains to be documented. Science for severa! centuries
was the prerogative of learned amateurs; botanists, naturalists, physi-
cians and others. Technology was mostly imported and lightly adapted.
Rarely was either institutionalized. A major Spanish scientific expedition
was based in Cuba from 1795-1798 but neither the University of Havana
or any other 19th century Caribbean university or academic academy

; 6
found a secure place for science.

The first significant Caribbean adeptations of science and technology
occurred in the late 19th and early 20lh ceniury with the introductions of
the steam engine, raiiway and control of yellow fever and other mosquito-
borne diseases. The striking decreases in mortality in Cuba, Puerto Rico
and the West Indies zfter 1900 were based on applied research, demonstra-
tion and diffusion. These successes contributed to the establishment in
the 1920's of modest agricultural, tropical medicine and public health

research facilities,

In general the Caribbean colonial heritage in science and technology
came late, was oriented towards production of exporil crops, and failed to
provide career opportunities for local scientists. Secondary and univer-
sity education retained its humanities and law bias and remained
predominant numbers throughout the colonial period. Rigid race and
class statified societies failed to diffuse popular knowledge of science and

technology.

The drive towards indigenous science and technology capabilities has
roots in Caribbean political nationalism. [t is an expression of the desire
to reduce political and economic dependency, to provide outlets for natio-
nal creativity, and to generate economic growth which is subject to natio-
nal direction. Caribbean Developrient Bank {CDB) President William
Demas declared that "what Third World countries neced is a vast increase
in expenditure on Resecarch and Deveiopment which would enable them to

utilize their own domestic raw materials and ultimately to produce and
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export products based on their own rescurces or their own designs
styles. Even more important, technologicai innovation in Third World
countries is required tc develop efficient labour-intensive techniques of
production."8 The two themes of indigenous R & D for new exports and
for appropriate technologies were linked to the desire to alter the terms

of technology transfer.

Beginning in Cuba in the 1960's and reaching by the mid 1980's most
of the region has been the concern for national science and technology
policies, planning and institutions. The concept that science and tech-
nology required government force-feeding as well as regulation was pro-
moted by several United Nations agencies, especially the Economic Com-
mission for Latin America. This concept was fortified by the energy
crisis of the 1970's and the felt need of governments to respond with
coherent national encrgy policies. Conferences, seminars and workshops
spread the message 'o politicians, civii servants and researchers. All
independent Caribbean governments were asked to present national
science and technology plans at the 197 UN Conference on 5Science,
Technology and Development. Moest complied and for many it was their

first attempt at a policy statement.

The new government awareness of possible roles for science and
technology has not been accompanied by privete sector or academic parti-
cipation or much public support. Scientific  communities within  the
Caribbean have vestly extended their forma! and informal contacts over
two decades but their principal ties are still outside the region, Lacking
internal funding, adequate equipment, competitive salaries, technicians,
and information services, most Caribbean national scientific communities
are loosely structured and organized. At the regional level their ties are
still embryonic. The pressure for mobilizing science and technology has
come from the politicians rather than the scientists. It has come from the
frustrations of energy imports, muassive external debts, limited markets
for traditional exports, and popular demands. It is often derived from a
naive belief that science and technology once mobilized could provide
responses to urgent short-term problems. At the 1983 first meeting of

Caribbean ministers responsible for wcience and technology one politicians

.




remarked "! cannot ge back to my Government and say that all we have

. . 9
produced is another report.'

The promise of a mobilized science andg technolegy can only be reavw
ized if and when indigenous infrastructures come ints bemng. This
requires years of effort zt improving and exiending ihe teaching  of
science in the schools. popular science and technology education programs
for adults, the establishment of criticai masses of weli-funded and sup-
ported resenrchers effectively networked within and outside the region,
and agreement on research priorities. There are few shortcuts without
an infrastructure and no shortcuts to iis achsevement altheugh its size
will vary. A quick revicw of national efforts v date conveys the siate of

existing infrastructures ang research progran.

Cuba has invested irn the most impressive stience and technology
infrastructure in the Caribbean but it does not work well. Adopting
since 1965 the high!y centralized Soviel mode! of science and technology
planning and even the Soviel system of pre anc post-doctoral degrecs,
Cuba has a pool of researchers, institutes, science information and docu-
mentation systems, priorities and plans, publications and meetings but

10 : . oy .
The Cuban Academy of Scencs administers the doezen

limited resuits.
major institutes anda universities are relegated to training and some
applied research. FEnterprises lack autbority and funds to engage ir:
shop-floor adaptation and innovalion and tearning by doing suffers.
The Central !nstitutes work to rigid pians and have poor links with
producers and universities. The persistent preblems of Soviet 5 & T
appear magnified o a Caribbean isiand. The chaice of priorities with R
& D funding directed at sugar mechanization and use of byproducts is
also questionable. Cuba is the onlv Caribbean country with a policy and
an infrastructure but § & T are not contributing to economic growth or to
reducing dependency. lrounically the major Cuban equity gains in exten-
ding education, health and other services have been through management

and investment not R & D.




Puerto Rico ha: a science zna technology inirsstructure i search of
a policy. Next io Tuba il has ifhe largest number of researchers and
research spending in the region. U5 fegerai government agencies sup-

port agriculture, foresiry, fisneries, olmatsiogw  and other basic and
applied research in Puertn Rice.  The Uriversity of fPuertc Rice ard
several other newer Puerto Ricar univeraitias carry ot appited and basic
reseairch.,  Vhe Puerto Rican government faes modest applied research
programs in a numbear of fields,  Wnile the poiveles sector relies basically
on unrestricted tachnology transfeor fom the nited States, there is
evidence that some informal shop-floor maaspiation goes on  in Puerto

Rico, ¢

However, Pueris Rice hes no nationat soence and rechnoicgy plan-
ning, policy or institutions.  The Cenver for Energy and Environment

&

Research of the Usiversiy of Pucrty

Hivo mnuwwes a study of  the
viability of a ccience and techinolegy center. As a consequence of the
study the Covernor apuointed a commission o further consider the pro-
posai. The coummission recemmended that a coenter De esiablished 2s well

s enhancing the resez capabilities of the University of Fuerto Rico,

and growing emphasis o the needs of the =mali entrepreneurs. As of
this writing, the raport has not been officicily ackrowledged, in part

oy
]

became of a change in Covernors, e pian o would involve the use of

fiscal incentives toc motivate multnatonal firms lo-ored in Puerto Rico to

substantially increase their local R & [ efforts, it would be the first
attempt 1t the Caribbeazan to establisn institutionalived university-private
sector links for research, drawing on US ewporience,
The Dominican Repubic has tramentsd and highiy uneven research in
.
agriculture, alternative energy systems, fisheries and other areas.
Government ministers, parastatal corporaltions . non-profit  foundations,
and the universities compete for far too few rescarchers, iechnicians, and

funds. Efforts at coordination through slience and technoiogy offices in

the Presidency and presidential science advisors bave faltered. Each R €

D unit seeks to jcoicusly guard its turf. The National Energy Policy
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Commission was established in 1979 and has faunched several research
programs but with littie coordination or coherence. If Cuba is overcen-
tralized then the Dominican Republic has spread scarce resources too
thinly and widely. It has particularly neglected investment in science
education, science for adults, and science information systems. One
result is that it is still basically dependent on overseas graduate study in
the sciences and engineering in spite of huge increases in undergraduate
student enrciiment,

Haiti has for its 5 million population the weakest science infrastruc-
ture in the region. Three decades of brain-drain have resulted in more
Haitian researchers abroad than within the country., A handful of
foreign-funded projects in agriculture, alternative energy, and refores-
tation through fast-growing species go on but without an infrastructure.
High turnover, low salaries, poor networking, no information systems,
and other problems quickly frustrate researchers. National plans and
policies are reduced to empty words in the absence of an infrastructure
or serious efforts to create one. Since most Hazitian receive less than 3
years of formal education, one must begin with elementary science con-
cepts imparted by audio-visual, radio and other means in Creole rather

than French which is not understood.

One of the few hopeful elements in the Haitian picture is the remark-
able informal learning by doing of Haitian entrepreneurs in producing
local components for assembly plants. Joseph Grunwald of the Brookings
Institution recently conducted a study comparing backwards linkages in
assembly plants in several countries. He found that Haiti's record was
outstanding, taking advantage of low-cost labor, and tax and other
incentives to replace imported with local components for baseballs and

other products, 14

The French Antilles and Cuyana and the Netheriands Antilles still
rely on metropolitan countries for most of their science, technology and
institutions.  This results in excellent marine biology, tropical forestry

and other centers manned by Europecan scientists., Applied research on




focal problems has had though tc wait the organization recently of local

universities and research institutes.

The Caribbean independent mainiand states of Belize, Suriname and
Guyana share low population densities, targe tracts of undeveloped terri-
tory, and the possibilities of unexploited natural resource. Their re-
search efforts and policies are at similar stanes of seeking the funds,
personnel and organizaiion to carry sut comprehensive natural resource
surveys. Government ministries, parastatal crganizations, and universi-
ties and technical coilleges are unequal to the task and donors operate on
a2 project by preoject basis. Guyana with its predominant public sector
has gone furthest in national science and tecnnology policy and planning
but has little ability to implement. Beiize and Suriname are mostly

groping to improve extremely weak irfrasiructures.

The smaller Leeward and Windward Islands lack policy, planning,
institutions, researchers, and research. Scattered projects are externally
funded and implemented, coften on alterrative energy, with minimat local
participation. The exception are the apprepriate technology  centers
promoted by the Caribbean Counci! of Churches but their record of
adaptation and diffusion of results is spotiy. There has been little
consideration of what constitutes appropriate science and technology
infrastructure for these islands and too much emphasis on policy and

institutions which are appropriate,

Perhaps the emphasis in the smailer islands of the Eastern Caribbean
should be on science education and popular science for aduits. Long-
distance teaching by radiv and sateilite, computer and audiovisual tech-
noiogies can all be used to raise indigenous capabilities without costly
formal instruction. Research should be underwaken at the request of and
with the full participation of locals even if this means a slower research

timetable.

There is an enormous contrast between the R & D capabilities of
Trinidad and Tobago and those of the rest of the Eastern Caribbean.

Housing a University of the West Incues campus, the Caribbean Industrial
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Research Center serving the private secter, & branch of the Caribbean
Agricuitural Research Development Institute, and wvarious government
ministry efforts, Trinidad has a working if inadequate infrastructure.
The government decision to invest oil revenues in joint venture industrial
export projects in petrochemicals has also improved local information and
documentation capabilities. Trinidad has and should continue to provide

advice on technology and techrology transfer to the Eastern Caribbean.

Like Puerto Rico, Trinidad has an infrastructure in search of a
policy. This is reflected in the discussions over a8 strategy of joint
ventures and technology transfers, industrial impert substitution, and the
proposed National Institute of Higher Educatiors, Research, Science and
Technology. Small-scale scattered applied research efforts in a number of
areas including agriculture and marine biviogy have limited impact.
Attention is reeded to science education and information to improve and

extend the infrastructure.

Barbados has relied on informal and formai networks to achieve cohe-
rent if modest performance. |t benefits from the location in the country
of the Caribbean Development Bank, the nheadquarters of the Caribbean
Meteorological iInstitute and other regionzl organizations with technical
capabilities, including the local campus of the University of the West
Indies. It has achieved some success with commerciai dissemination of
work on biogas digesters, solar heaters, and agro-industry. It has also
recently surveyed its research, researchers, and spending and has
baseline data generally absent elsewhere. The role played by universal
literacy, public awareness of S & T, and informal public-private sector
linkages has given Barbados an edge. The question may be whether to
continue with effective gradual efforts or o attempt more rigorous and

concentrated priorities and performance”?

Jamaica has had a topsy-turvy experience with science and technology
in recent years including a2 stark exodus of professionals and technicians
in the 1970's

transfer of technology to encouraging uncontroiled transfers. There have

. and a drastic switch from emphasis on controlling the
also  becnt numerous changes in personnel in  institutions responsible for

G




science and technology. What has continued is a basic and applied re-
search capability at the Jamaica campus of UWi; especially at the Medical
School and the Caribbean Food and Nutrition Research institute; a tradi-
tion of government research in agriculture as we!l as private efforts, and
some scattered energy, fisheries, and other R £ D. A key prcblem is toc
many small, uncoordinated research efforts underfunded and under-
staffed.

Jamaica has severe infrastructure and policy problems. It must
provide competitive saiaries and working environments which probabty
means regrouping researchers in groups of minimum efficient size. Coop-
eration between public ang privete secter is essential if research is to be
adapted and diffused. Consideration of fiscal incentives for R & D is

relevant in an econcrmy crippled for lack of foreign exchange.

The College of Science and Technology has a wuseful role to pilay in
working with the private sector to foster shop-fioor innovation and trai-
ning. A national policy and plan may be appropriate for Jamuica if the
process is open and participatory including the increasingly organized
scientific community.lis.

These thumbnail sketches of national efforts are partial, subject to
change, and arbitrary. They do indicate the encrimous range of science
and technology experiences and approaches within the region, and the
basic obhstacles to regiona! cooperation. Such  cooperation  at present
consists of the Caribbean Community {CARILCUM} nations whose relations
focus on poiitics and trade also includes, UW!, CMi, CDB, the Caribbean
Examination Council, and a2 number of noe-ogevernmental  professional
associations. At the regional level the Associstion of Caribbean
Universities and Research Centers (UNICA) founded in 1967 has continued
a low-profile program of conferences, workshops and exchanges of infor-
mation and has discussed possibic joint research projects. Its membership
includes universities throughout the Caribbean, as well as Cclombia,

Venezuela, Mexico, and the US, but Cuba has not joined,

u,{_‘._




The Commonweaith Caribboon has sttenmpied several regionai science
and technology projects and propesed sthars.  Wsing US funding, the

Caribbean Deveiopmernt Bank and the {42100M Secr=iariat have spent $7

mitlion over five vears on smati-isiand sl cpative energy research.  The

L,

CDB aisc cperates & Techneloaica! Consiitarey Service fur the Fastern

Caribbean. The Urganivation of Americnn Siates hos had several small-
scale subregicnal prujects,  The CARICOM Secretariat iaces the authority
and the tachnica!l competence o Coordingie “hess ¢fnots.  CARICOM at

e oo Desel wian omaor orcbiems and un-

wieldy to find attentior. for 3 © T initatives.

instead the +

shnce 1973 pas v oo g ihe Caricbesn-wide level
with the initiptive coming from ECLA sod UNISTO and s few individuais
such as Df. Dennis irvine, Vice- hancelor of ine University of . Guyana.

These effor iz procuced in 1300 ihe intergovermmernal Laribbean Council
of Science and Technoloo, (CUST).  '*s membwrehin includes most of the
CARICOM states pius Luha, the Dominmicar Repubiiz, Haili, end even the
Netheriands Antilics as & oossible noo-irdeserdent Associate Memper. It
is the widest Caribbesr goverrmenial grouping or science ever except
for the World War 1! and postwars Laribbean Corumiszion that was confined
to the colonial posers.  ‘lowaver, severs. 057 members have not paid
their dues, lack ¢f inderaal aoec exierna uoaing has continues refiance

on ECLA for Secretarint secvices anyd memoe: acipaion and interest

is markedly wunever. There is aureement o o soecific “coordinating,

advisory, and implomestalers o fioo the 05,7 The nitial work
i
Program cails ior a reqgional science ournai, assesespent of national S 5 T

capabiiities, arnd ciner information 1,0 exchange activities, Like UNICA,

the CCST with such a diverse memioral bus seitied for activities likely

to afford benrefits o zli 1f at x lowe ! cormmag gonominator.

The state of regional and sub-recional ooiivity s growing but stil

incipient.  The exiracroinary rarmce of bilais ans mltiaieral donors

certainly results i duplicstion, {-amentation  acd oo many  donors
chasing too few qualified researcher .., Heciona: and subregions| conpera-

tion is casiest at the iovel of exchenges of information and yet to be

reslized &t the jevel of joint resew: on o cunpor: of rescarch centers




except in the Commonwealts Caribbean, The diemma is that without much
more extensive regional cooperation mary Carigcbean countries will be shut

out of science and technoiogy.
Sector Iy fegine

The present state and prospacte for 5L T i the region need to aiso
be examined by seciors,  Table |f provides  available information on
current nationatl and research spending, a mere relisble guide than policy
statements. There is striking convergence and an apparent basis for
further regional cooperstion. Our discussion atiemois to highlight the

issues in each key research secter.
Alternative Cnerry Kesearch

The Caribbezn is 90 percent deperident on imported oil at present to
fuel its energy needs (Trinidad and fobago 15 the only oil and gas
exporter, Barbados and St. Vincer® produce come oil and gas). Yet the
Caribbean and other sub-trepics! isioriis hsve energy energy advantages
not necessarily shared by other developing couniries.  The energy op-

. ; o o . ; . 17
portunities associated with coastal activitios 2 ¢ of particular interest,

it is widely recognized tnat the Caripbesn possesses a wide array of
energy resources which may be exploited to provide from a2 small te a
large proportion of indigenous energy eeds. Henewable energy presents
the greatest opportunities. Recen: nil andg aas expiorations in Cuba,
Jamaica, Cuyana, ana Suriname have ver 1o wroduce significant finds, it
is thought thet Puerto Rico ard the Domirican Republic may have off-
shore reserves, however prospects ¢isewhers are siim. By contrast there
Is extensive solar insclation, the winds tend 5o be strong and predictable,
good ocean thermal potentials exist, severai couniries have geothermal
and/or hydro resources, and the hicmass resgurce base in farge and

varied.




There is disagreement over the anpropristeness of research, develop-
ment, demonstraticn, application sad  diffusion focusing on  renewable
energy. Some analysis faver o  wide range of research prograr‘ns.18
Other come up with priorities and propoese (neir development by external
sources using economically and  technicaliy  proven technologies and

: : ; ] : ; . s 19
donor-imposed regional, subreqiona’ and naticnz energy poliicies,

The track recsrd of energy reszarcis in the region s mixed to date.
Table IV presents a iengthiv ©st of donore, projects, and sectors which
includes foreign governmentz, interrations! crganizations,  private foun-
dations, and others. Some aovernmaris nave respended by organizing
their own nutionat pohcy offices sz in the Do nican Republie, Fuertc Rico

and eisewhere.,

in spite of this activity and niteresi, thare has been relatively little
octual energy research in the reging, ihe Corter for Ernergy and Envir-
onment Research in Puerio Rize has been the singie most active research
center, working on energy from sugar care. solar  air conditioning,
industrial not water, orean thermal encrgy and  other  technoiogies.
Because of changing US governmert priorities the Center has had to
curtail much of its work. The CUP has funded 2 variety of research,
including a passibe solar waier hentor program i Barbades., it too has
run into funding consiraints on fulure einergy research.  The Regiona!
Energy Action Plan propoesed by the Organiseiier of Eastern Caribbean
States is problematical due fo iack of ewipred furding.,  The first round
of energy research risks being  ‘ost o dissioated 07 the donors lose

interest or change priorities,

The goat of reducing enerqgy dependency has been widely accepted
but not translated into action, Recogrition that energy research requires
tong-term commitments to infresivucture 0 order to train, retain, and

retrain qualified researchers hau ofien bheen miasing.

Discussions of iniernational, regional and national nlanning, policy,
and cooperation skip the specifice needed 1c sustain energy research.
Project by project episodic funding makes It difficuit to develop those
very indigenous rescarch capabijitic- thot are needed.

13-




Agricuitura end Forestiy

Export crops such as sugar and sea-island cotton have provided the
historicaliy most effective exampies «f Carinbean public end private sector
research linkages. Discouraging markets and prices for irsditional ex-

ports present new challenges t0 & post-coionizl research structure.

There cre advocates of new

oniagrems on non-traditional
export crops such as fruit trees “or wiinss products new markets may
exit.20 The empnas:is is placed on  ommorciatizalion  and marketing,
Others maintain ihat research sheuidd frous on jow- covt . iabor-intensive

technologies 2t the disrosition of small tarmers »ith lieie credit or formal

1

education. Then there are thosz whn Fofud Y0P agre-industry research to
adapt known dairy, poultry, sheso oo piy, aramal fodder and other

conditions to Caribhean commercial dumicuiiurs and ifood processing.  The
emphasis here is on agriculitral ex tensicn, mechanization, and technology

transfer with the goal of reducing preserni extremely high food imports.

The debate over research approaches and unals divides governments,
ministries of agricutiure, researciiers, university faculties of agriculture,
external donors and others. It even accurs in Ouba where the small

remaining private sector is dended resesrch ot stil vutyietds the state
21 . o~ oy _ , ;

farms, It is & debate with & differert palooce in each country due to

the different prevatiing syvstems of land ierurs, ex<tent of rural migration,

and other factors., For instance Puerts 2ice fas spied for agro-industry

research in a society where few spwiinnicopes remain;  Haiti is over-
whelmingly rural ang smali farrer andg concentrates on labor-intensive
research. Tne debate is further conplirated Ly the possible use of sugar

for fuel and its eCoemins,

The problem is that at the national level the resources are lacking to
effectively pursue severa! agricuitura!l resescch sirategies at the same
time. A Worid Bank study of de SIOping  country agricultural rescarch
has indicated the diseconomies of .cale from foc few and isolated re-
searchers. Work on new crops ano traditional crops such as sugar and

bananas must be carried gut at *he subregional or regicnal tevel for the

.
&
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smaller countries, Giver a regional division »f vesearch labor it might be
possibie to foliow severs: reseavcr Fres simesitanesusly  but this is a
long-term goal,

Reluctariiy 1 appears thai reses to be forced

o
¢
=&
F
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w
-
o
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o

between smailnalders ang aarendusiry. A smiier aithougn fess painful
decision lies retween rescerch on comeprcis forestry and fast-growing
species Tor -~eforestation I peasant sociation Haitt and  the Eastern
Caribbean must rhoose agricuitural and forssies for peoesanis while the
rest of the Caribbean de facic opts “or aqro-indeitry.  lrordcally agro-
industry rescarch is fess SXPpeEnsive Decavse o invoives adapting proven

large-scale iz=unnotogies e the Green Revolu-

tion wac for cereals and roe there s ro oi-tne-sheld technologica
ackage for tropical small farmers ano mush cesily oand  time -CONSUMin
P g

basic researsh v coser
Appropriate Yechioiony

The concept of labor intepsive, smoil=scale wonnologies has received

an enthusiastic recepticn in muck of *he Caribbean. Churceh Groups,

non-profit foreigr. dorore, and aths 2UenY Lave sponsored cen-
) 3

ters, fairs, meetings mul demersice GrTroare uneven and mixed

but an important ircremest to acu't reciino! av-arenass and skills has

occurred, especiaily in the sma'lers slands. The zppropriate technoiogy
groups have alsc doveloped forme end inforive neiworks and irformation-
sharing; an importare iesson for 50 sciontifis commenity . While its iotal
economic cortribution may ba limiteo approgscicie iechamogy efforts in the
region are a welconie sigrn of self-roiiance,  Viers focal interest merits
they may be extended 1o crafts, consiruotion wechnoingies, materials

recycling, and small industries.

£ \"irk,.‘.i;!rl‘b LAl

The Caribbean consisis of densely populated nighiv fragile human and
organic ecosystems subject to pericdic hurricanes . eorthecakes and man-

made disasters such as cil spifls.  The chvironmental sciences are recent




arrivals in the region zlthough there is a distingitished record of academic
research in marine bioingy in Puerto Rice, Trinidad, Jamaica, Barbados,
Curacac, and elsewhere. Recognition of enwironmental concepts has been
stressed by UNEP. UNESCO with its Man and tihe #iosphere research
program, and by the non-governmental Caribbean Conservation Associa-
tion. Ecological probiems have also received some atlention from the
Caribbean Tourism Center in Barbados estabiished by the Caribbean Hotel

and Tourism Associations,

The growth versus pollutisn debate of the 1960's and 1570's has a
different context in the Caribbean. Polivtion in & ciosed island ecosystem
threatens survival in a way that it does not 'r Calcuita or Mexico City.
There has been growing demand for applicd resesrch on  short-term
problems of harbor poliution, oil-spiils,  coastal zone imanagement and
beach and sang ercsivs ana coasts: and fish farmiing, There are political
demands for research ta tmorove fishing practices and yields, reduce

imports and generate employment.

Unfortunately increased irterest in ceolegical research has not been
matched by a strengthening ancd revision of environmental science infra-
structures.  Technicians are despcrately scarre making fisheries and
marine extension prourams wunrealistic. Reseacrcn centers lack critical
masses of researchers and adequate information services with a conse—
quent loss of staff. !mportant work has been done in Caribhean archaeo-
logy, marine biology and othe- fields bui often threugh  collaboration
between local and better-equipped foreign rescarchers,  The small islands
have become particuiarly dependent on doncrs lor assistance with their
multiple ecoiogical probiems.  ihe possibiiiy of regional cooperation
immediately runs into the short-term needs of rany countries versus the

long-term commitment of building infrastructure.

Climatology and seismology are ifve two disciplines in which Caribbean
applied research and international bpasic research interests have been
bridged. The Caribbean Metearclogical !nstitute coilects weather data for
the Eastern Caribbean and uses satellite data tor forecasting and hurri-

cane and storm warnings, its cocperation and  that of other Caribbean

._]("_




national weather services with it sgencies mnroved regio-

nal forecasting capabiiities whiic aodine 1o Séms!ariy inter-

nationa! oceanogrophic and Caripbear ners acded to

basic research  Lioweedge  ar stary  cibmatic

history. The lesson iz tiet sticipote i first-rote

basic research by nroviding tarsities matrininge applied to

basic research interesis.  The es frone the on-the-

fob training of Caribbea~ ces arcihn-s,
dtsirizt e

e an g ete

There it very Hive formal inguasteic! B oo 0 o o ihbezn and an

unknown but presumabiy dimited amoant o dndoeema shap-floos adaptation.

Cuba is the zoie cxcoriton alib Aeed L Lolron Bovier and Last Buro-

pean  capiia’  goouds vt s cle o oad Gomnsisaw’ dimpart-substitution

including desigring ia owr aacroe oo vaewhere  technology

transfer is targely unr-egulated sxoept fov foesigs yohange constraints,

i

Indisstrial tethronouy inslitures o e Do, ions Hepublic, Trinidad,

Jamaica and #isowhora RN seov e Ten Tonsuiting,  and some

-
>
[
i
'

trouble-shooiing for the private woo o

The debate ¢weo fodustrial @ £ 0 4 e L iimaan hes several dimen-
Sions.zq Ore element cocerns tha rarere o coonengs and torms of tech-
nelogy transfer ana calls for regisnst or atoor wivisery mechanisms,  The
problem is that ihe some scarco pou ¥ Lang war oL avallabie for res2arch

or for assessing techincioay ‘o e onstaries Aoother element concerns

F]

the reed for regional desige and teassility Canabliities for new export

industries such as petrochemea,'s the fack of available man-

power suggests that the cosis of e a0t st Capabilities would come

at the expense of other R & I, There iz #lsg tne element of fosrering
local adaptation in  iadusiriai impurt-sune iuiinn rather  than  simply
scafing-down technoiogies.  Thers is room hero for esperimeny with fiscal

Frher foems of acapiation

incentives to encourage eneray or servation 5o
in plants producing for focal or ecianel mackets, Finally there ir;; the

need (¢ promole bockwards piants o order 1o oin-

crease empioyment, ta<es and use of local » soeiiais. his appoertunity

merits regioral study and use of 700 incentive ..




information ana Secial Sodsnoes

There has besn more than 30 vears of soin scholarshio in the social

sciences in the Caribbean . much of 3 oy faoa! scbaotars. Topics such as

¥

race and class, kindship and gende, Siricamisme 0 the New World, the

plantation economy, emicration asnd oiters ove Dhen compatently studied

over several decaces. The researcs lindings havo Deen widely diffused

and constitute part of the basic worla ot rany Dertbocan pecple.

iy the region,

of  UW)

There are a number of socia) science

notably the institure of Soclal anc Lo ecomic and a

s

steady stream of puwamizcations.

While research musst continge on ine tooos firsr delineated before
World War {1 there ore signs of v oo oo, Management of enter-
prises-public, private, ron-prefit coopersiove .o urgently reguires

I3

understanding i ihess  setieties. Urires esoning,  iandg wse, go3stal

resource management, are inteliecniar sroerst ves o0 research in the face

of rapid change. Researchers nesc 1o corse 20 Geus with tourism as a
multidiscipiinary srercmena reouiring High ¢ - onsicanied resgarch rather
than superficiai analys=is. Longiiudmal ana < coonouitural research which
treats the entire region zs an entity hoas . 1o e reabized.  As science
and engineering raesearch i the region oorsoces vhe socia, scionces which
have played a ‘esding reole need to annond onl ilerasts and empirical

data bases,

Heaitlh, Scwoences

The Caribbean strength lies in cpphod fowoaroh such as drug trials,
demonstration and diffusion. Basi: researan <0 repics! medicine conti-
nues in Cuba, Jamaice and FPuerto Rico nut mwor adwvances are likely to
be made elsewhers. instead the hailcngs o o Uevize and implament

para-medicsl health dioiivery sysi Lotnttrins whers universat

hospital and physician based medicne 5 ol feasnible. These are essen-

tially public health =nd menageme:: angd tners asre importent

gains from 7egionai sharipg of infors ction end Comparaiive research,
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science education with fairs, ciubs, orizes, soience museums, audiovisual
materiais, etlc, is vita and denus teelf o regional coeperalion.  Science
education for adults is alsc important cn the iob, through ciubs, unions,
and other organizations. The aqoal shouic e augmented job-related
knowledge and skilis rather than a vegis awsreness of the importance of
science. Audiovisual and computer on the job training should be at-

tempted,

Numerous studies have shown trat researchers emigrate due to frus-

tation with local working conditions zad sataries as  well as foreign

LN
¥

opportunities.“®  The Caribpbean has trw advaritane ot geographic proxi-
mity to naior research centers and  pessitie  on-line  communications.
Keeping good researchers in the region redqoires providing them with
frequent keep-up access to major cerlers, on-iine data bases and over-
seas communications, and centers wils fcriticc nasses" sufficient te
permit stimulating exchanges. Handfuis of isoacs resesrchers scattered
around the region are not productive. Adeguate infurmation systems and
telecermmunications are 2 sine Gua nor of effeciine Caribbean R § D; not
luxuries. The alternative is to conuinue to ses some of the best people

emigrate,
Research Prioerilies

Severai lists of possible Caribbean research priorities have been put
togetherzi Curs is derived from the long-ilesn goal of buliding indige-
nous research capabilities. It arcues for highest priority  to in situ
research on probiems unique to the ~=gion where trarsferable technologies
will not work or must be adapled. Rerewsble energy sysiems and agri-
culture and appropriate technology fit rtiis criterion.  So does research
on Caribbean ecosysteins. Investments in information science, improved
telecommunication and science education are reeded to make any R & D
prograim possibie. including our suguestions. The priorities we propose
require infraostructure buildups anc  cannot premise  economic  results
before the 1950's. We do not betieve that there are short-cuts in the

Caribbean. Science and Technology in the regien must be nourished




before it can deliver. Short-tersm cresh oroizcts lead nowhere since local
capabilities are not aitered. Continued reliance on iechnology transfer
cannot deal with sectors where in siiu “ssesrch has not substitute. [t is
possibie to argue for other priorities bui 3 mirnmum 189 year time-frame is
essential, Otherwise researchers ancd ceniers wiil be asked {o deliver

what they cannot and disillusionment wiil be general,

Approaches

Donors to Caribbean science ans technology  have their individual
agenda and ceonstituenzies.  The Worid Sanx bhas sought with some suc-
cess to coordinate mior government donors. An  indication of broad
funding levels for severegl yvears in advance woud nhelp, 1t is undesirable
though for doners (o ¢ ictete priorities or to coerce clients into regional or
subregional cooperatior:. The donors can insist though that clients match
stipulated priorities with i(heir own rescurces. Currentiy a majority of
Caribbean R & D is directly externaily {unded i every country except
Cuba. Indigenous capabilities need 1o be ircreasinagly funded from indi-

genous resqQurces.

Most R & D in the Caripbear witl cortinue “r pe carried out at the
national level, whaiever the sourcexs of funding. Funding needs to be
restructured to facilitete user-researcher jinkages. Flscal incentives can
be iried {0 induce the tourist sector to {urnd swmar energy: agro-industry
to support university work, etc. The seii-imposed segregation of re-
searchers and possible users must be forcefully bocken-down or no diffu-
sion will occur, Where National counciis of science and technoiogy exist
there should be broad participation o¢f trade unionists, farmers groups,
teachers, etc. The smaliness of these sodietics shouid be an assel for
research diffusion and not a liability. Public cector corporations hike the
electric utilities should have set aswie & & D "uinwds to be used for con-
tracting with univers.ties and the privale sector, linkages should
explicity aim at strenghtening iocal and regiona! engineering and design

capabilities.  Non-profic organizations aiso have an important roe to play




in R ¢ D support. Tre donors demand for re-

search is a function of linkagss esiar i

i exiensive; the

The scope for regional snd subhrenong

prospects sc-s0. Fven Cuba. Puerrs Sics Urinddad, and Jamaica will

within a3 decade exhaust "ne R Trothen zar etisctivelv perform at oan

[Ad]

island and nationai tevei, The zmalles wount-ies rules oul projects of

most interest ¢ the most advarced, Ddnreral covperative as between

Puerto Rico and the Dominicen Reoublio or Ouoa and jamaica as in the

Gy g H
et AT

1870's may be more promising oul van alho be up

Donor ard initerna! support sieid Lo mairvvging the momentum in

5
support of ragiunal ccoperation. Thers nesds 1o be z :iep ahead from
conferences ana survevs to carefully cesigned shared research. [t is the

true thai bDaseline datz e unavapabo it oonnires and that science

e

and technoiogy policies are oflen lackino oo ponecsastent. What does it

ssarch or researchers

mean though (o ask a4 covernment whioh pas 0o

to produce a policy?  Berier W sten on the irdraztrycture and R & D

agendas and spending

acclerator. The convergence of Jurren.

patterns indicated the possibie gains from fauncring regional projects.
i

How to get from nowhnere o Caribhean ut present

does rot have sufficient scisnce canadilities o affect Iis

own future. Compare “hiz o indig wihuch T demonstrate, adapt,

and diffuse the Grzen Rowvoivtion o chi s net food importer to

being food self-sufficient. Ceomoars this o Saawnre which has devel-
oped the ability o increasingly ooieye and produce s own industrial
exports. It is possible for the Coribbes; «ifhin 2 duecade to have the
indigenous capabilily o aiter its future ‘n onergy, agriculture, and
ecoiogy. This does no: mean that thase capabiliies wiil be used or used

wr. v hipn wid! share in ithose

wisely. HNor does i1 mesn thai all
capabilities, even if some zre regons’.  Nor ooes o ocean thal dependency

on imports will be noce-sarily  reduced xtogoh abe hmport mix could be




changed. Surely it is better to import computers rather than apples and
dried fish?

The alternative is also wvisible. Il is a perpetuation of the status
guo. Most energy is imported depending on the vagaries of world mar-
kets, prices, and politics. More and more food is imported ano more and
more rural people leave for Kingston, Por-au-Prince, Miami or New York,
Ecological pressures increase, more beaches erode, forests denude, and
finite nature! resources dwindle. The alternative is not apocalyptic but it
iIs not pleasant. Science and techrology de net have the answers to the

outstanding probiems of the Caribbean pui they teil us how te look.

SPAS




TABRLE

Caribbean Scien
Principal Regional ond

Association of lIsiand har
Coordinates marine sciang

Approprisie  Technoiogy internaiios
agency

AT WS government  funding

gritish Deveiopment Divisorn (85D of the Alinisiry of Overseas Develop-
ment

Caribbean Developreni Corporet o .
apprepriate  technoiog,  centers A7)
Councii of Churcihes

ased promoter of
from Caribbean

Caribbean Association 7 Jhampeez Y

Private sector promoting improved furastion svsetems

Caribbean Agricultura! Researcn ond Development Institute {CARDI).
Trinidad base

Caribbears Food and Nutriiéoh
attached to the University of !

-y wocated in lamalca and
ial Schnol.

Carivbbean Economic Community [CARIOON, Secralariat based in Guyana

Coordinates alternalives eneray and related wroiects

Caribbean Industrial Desesrch insiruta | i=id, Trinidad government
industriai technology research andd cosnuiting cen

3

Contference of Carbiboan '3;,.;! L.r‘"r-
Science ond Technoiogy {CASTALA
in 1985

Miristers Reponsibie  for
v scheduled to meet

Caribbean Appropriaie Technoiogy Tooire (CATOY,  fstablished in Barba-
dos-1681.

Caribbean Conservation
group concerned with ¢

. Darbados hased non-profit
resioralion,

g

Techoclugy and Energy Unit based
and Cansuiting.

Caribbean Development Bank {1
in Barbades; funds ali -rnative

Caribbean Council for Science and Technoingy (CCST! intergovernmental
organizatlion esiablished i 1387 under D01 A suspicies.  Passible coordi-
nating recie for CARICOM and other states,




Table 1 - continuation

Commonwealih Development Corperstion (000} British government aid-
tnvestments

Caribbean Developrien: and Corporation Commitiee {CDCC) ECLA-UNESCO
sponsored intergovernmental adivsory group which preceded CCST.

Commonweaith Fund for Technical Cooperaior (CFTLC). London based
Caribbean Croup for Cooperation in Econcmic Development (CGCED)
World Bank sponscred club of donors active i ensrgy and other projects

Canadian International Development (CIDAY,  Suoporis agricufture, fishe-
ries and other research

Caribbean Meteorolngicaj Attt IR
CARICOM area for weather dats colizctn
with U.S. oceanograph.. i oweat)

HBarbados based:; serves
wing project.  Works closely

Commeonweaitn Science Councit {CSC). London based. Funds surveys and
cenferences,

Caribbean Technology Policy Stuai (T %-33}‘ Jommt research project of
-

the University of tne West !ndins and the University of Guyana funded by
IPRC in Canada o patlish a series of pap-:z.J oy CARICOM states.

Export Development Corporation {ED2)  Canad. Promotes technology
exporis

European Developmeni Bank (EDF ). Brusse's based,
Eurcpean Community {EC)

Eurcpean Investmen? Bank {18}

Eximbank. U.S. government expori credit finance,

Cuif and Carinbean Fisheri
exchanges

es institute {GUFL) Merine science information

International Bank for Reconstruction anrd Des ciopment (IBRD}. Coordi-

o

nates Caribbear doners group and fends fer =il exploration, hydro,
agricuitural rescarch and other proiccts.

Internatiorial Development Asscciation {iDA}. Scli-ioan fund of the Worid
Bank

Inter American Develepment Rank (iDB) Washingion base_d lee World
Bank. fLends for agricuitural researcin, aitercative energy, fisheries, etc.
Caribbean independent states haue ieoreesing role in IDB administration.




Tabie | - continuation

Internationa! Development Research Center {iDRC). Ottawa based and
Canadian governmetn funded autonomous supgorter of small-scale techno-
logy and other projects. Funds CTPS study.

inter American Institute for Agricultural Cooperation (11CA). Based in
Costa Rica and affiliated with the (OAS. Hualds Caribbear workshop on
fruit trees

Intergovernmental Oceanographic Commission of the Caribbean
(IOCARIBE)}. UNESCG  affiliated advisory group for marine science
research

Japanese investment and Consulting Agency {JICA}. Denor agency

Latin American Scholarship Program at American Universities (LASPAU)
Graduate and post-grzduate education of UW!, Dominican Republic and
others Crganization of American States. Science and Technology Division
in Washington sponsors Caribbean science and technoalogy policy seminars
and funds smali~scale research projects,

Organisation of Easterr: Caribbean Siates (OECS). Secretariat in St. Lucia
coordinates technica! assistance for member states,

Latin American Organization for Enerqgy Development (OLADE). Based in
Ecuador; conducis workshops and surveys in the Caribbean

Pan American Health Urganization/World Heaith Crganization (PAHO/WHO).
Coordinates heaith data, surveys and {raining

Rockefeiler Brothers Fund (RBF). Based in New York funding Caribbean
alternative energy projects

United Nations Centre for Science, Technology and Deveiopment
(UNCSTD}. New York based follow-up to the 1979 Vienna Conference.
Conducts surveys,

United Nations Conference on Trade and Developmen: (UNCTAD}. Ceneva
based promoter of regional electronics and pharmaceuticals projects

United Nations Development Program (UNDP}. New York based funder of
small-scale energy, fisheries and other projects

United Nations Economic Commission for latin America (ECLA)}. Caribbean
region office in Trintdud is Secretariat for CLE5T. Promotes regional role.

United Nations Envirormental Program (UNEF}. Naircbi based with Carib-
bean plan of action emphasizing eil spills, coastal management.




Table | - continuation

United Nations Educational, Scientific, and Cultural Organization
(UNESCO)}. Based i Paris with representative in Jamaica. Promotes
science and technology policy and planning, marine science research and
Caribbean participaticn in globai Man and Bicsphere (MAB) research

United Nations Industrial Development Crganization {UN!DC). Based in
Austria. Promotes Caribbean technology transfer studies, small industry

United Naticns !nterin. Fund for Science ard Technology (UNiIFST). Based
in New York as follow -up to 1979 UNCSTD conference. Limited funds for
CCST secretariat, meetings.

U.S. Agency for international Development (USAID). Funds alternative
enerqy, agricuiture, fisheries and other researcih, national and regionaij.

University of the West indies {UWi). Appliad and basic research in agri-
culture, natlural sciences, marine biviogy, Institute of Social and Eccnomic
Research and other fields. Campuses in Barbade: . Jamaica, and Trini-
dad. Long-distance science teaching project and other extension activi-
ties for smalier isiand:,

Volunteers in Technical Assistance [(VITA). Washington based non-profit
clearing house for appropriate technology information

Association of Caribbean Universities (UNICAj. GCroups public and pri-
vate universities and research institutes. Membership extends to Colom-~
bia, Venezuela, Mexico, and the U.S. Holds workshops on agricultural
and eneray research, curriculum, and other exchanges

World Inteliectual Property Organization (WIPQ). Paris based and
promoting new patent, copyright and related organization in the region.
Opposes UNIDO,

World Meteorologica! Organization. UN agency responsibie for data collec-
tion

This list is net exhaustive and requires updating. It includes the princi-
pal non-national crganizations invelved in Caribbean science and technolo-

gy.




s9149ys)y ‘AJdisnpuj-oube ‘ ABotouyday {erdisnpul
saldaysyy ‘a4n}ynoiube ‘oupAy ‘Abiauad aAljeudsly

AJisnpuj-oaBe pue aunj|ndjube ‘AB4aua sAjjeusdlly

ABojo1q sujueuw ‘ABJaus aAjjeudally

uo(IoNJIsuUod ‘sdodd ‘ Asysnpui-oibe ‘ABaaua aAljeudaity
sabe
-3uy] spJaemydeqg siueld Ajquasse ‘Auysado) ‘ABiaua sajjeudsije ‘asnynolaby

sjedaujw ‘AJlsadoy ‘aunyindjabe ‘Abiaua aajjeuddly

ABojolq sultew ‘Asysnpul-osbe ‘adeds

sal4ayst) ‘sionpouadAq pue tefins ‘oupAy ‘ABJasua aaleuudlly

UO{}oNJ}SUO0d
$31U04}ID(9 ‘sjednnadewseyd ‘ABojouyday |elsysnput ‘syonpoudAq 9 aebng

$9149YSy ‘aun}indiuby

Bujssedoud pooy ‘sdoad ‘syonposdAq pue aebns ‘ADdsua aAlieusdly

sal}|d01dd

obeqo]
pue pepluid]

auweuldng
02{Y o34and

sa|nuy
SpuUe|JIYIBN

exlewef

ey

aueAnn
youaud4
3 s3jjhuy
youaddy

oignday
ueduiog
Bqno)
azi|ag
sopeqJeg
Aijunc)

$9(1440]dd Buipuadg juswdojaadg pue YdJeasay uelaqqlde] juLung

I 37avl



SMIN
~J31U| "HBGL-6L61 ‘BIDUIIDUBIU| puB £861L “1ady /-9 ‘uoisBuly ‘suiAdg VY t4Q uewdiey)
‘ABorouyoa | pue IIUBDG 40y A|qisucdsdy sLeisiuW JO Bunasw 3st14 oy JC ydoday Sa0unog

UBIQQIRD Yileamuowwo) .o eiep [e2160)os0313Ww 1294100 TWD

sesndwed pepiuld ] pue ‘ediewer ‘sopequdeq }2 yoJdeassd paldde pue diseqg IMN
SAoys»40om Udueasad Alsdaalun ABuaaus pue aunyndiube PlOH VIIND

suizebew adu3ds ysiignd pue Aziod ABojouyday pue adusids  Bulleuipaoon) 1892
A41s940) pue aun3indi4by 1AV

S493udd Abojouysasy ajejudoaddy 233avD

Bupinsuod |esjbojouyday ‘ABisua aA|jeUIa}|R Buipung woova/8an
jeuoibay

uonenupuod - || ajge



9{ge|leAY JON = YN

juelaodu) g

‘sepiun 1uawdojaaap poob ‘p wnipau ‘4

sauopdeN se| ap_ugideziuebuQ ‘661 @p jusdwdoaasp wnipaw ‘o pajiwy ¢

oysobe sp ; ‘aquie) |9p euoz e| us luswdojaAap paywy *q a|qissod 1ng pauiwaslep jou ‘7

sjudtque |3 A ejbisua e| sp ewanbsy juswdofaAap jnoyiim ‘e Jood i
Wd304 vivda LINIWdOTIATJQ TYILNILOd

Ve vh a4 Vi 9 13 k4 as BlaNZaua

v§ vt a¢g v vl V1 Vs oBeqo | /pepiuld |

Vs Y v Ve o¢ Vi YL UBDUIA 1S5

vs vh v Ve Vi Vi Vi ernn *is

A4 ¥N N YN VN VN VN SIAIN-SIIIY 1S

L4 a6 a5 v gt Vi Vi 001y olaeng

VS Yh Y Ve Y1 Vi Vi 1eJdJasuow

Ve vS g Oh 28 25 as 00| X9

¥Ss Yh ah Y vi Vi Vi anbiun.ey

Y§ L4 2B \-&rd g¢ =4 Vi esjewer

Vs vS Yh Vi g¢ Vi v 11eH

VS Vs = Vi as Vi 1’44 eueAno

vS Yt Vi Vi Ye Vi Vi epeussn

Ys Yh L4 Vi gt A §4 vz Jlignday uedjujuoq

vs vh Vi A4 Jh Vi vl edjujwog

vSs YS g9 Ve HE Ve J¢ eqn)

Vs vh a9 Ve as ]! at B1quo|od

L4 Yh ah Ve Yi vi g€ sopeqJeq

Yvs Vs Vi A& Vi Vi vz seweyeq

¥s Ve VI vt Yi Vi Vi enbnuy

(*;8 ‘puim) ABuaauy ABiauz ABaaug Jamod [:1e% sen Alunoy Jo puels|

sJ8Y1Q Je(og SSewolg  |[BWJ3YI0dD)  OJPAH pue |10

NY3IEEIdVYD THL NI SIOUN0SIY ADHIANI 40 IVILNILO4 ANV LNIWA0T13IAIC
(1 31avi



A number of

Caribbean.

information regarding projects to come.

international

TABLE IV

and regional

The following is a list of their main activities.
is to serve as

organizations are active

SUMMARY OF ENEROCY PRUJECTS IN THE REGION

The purpese

2 project checklist, whcih may be updated with final data
regarding the investment and status of the individual proiects and with

executed, under execution,

The preojects lisied irclude thoss

inder preparatior:, planned, or suggested.

Energy Donor/Exe- Recipient
Subsector cuting acency Activity country
Oil Venezueia/ rinancing oil supply Baorbados, Jamaica,
Mexico Dominican Republic
Trinidadd/ Financing oil supply CARITOM countries
& Tobago
INDP/IBRD  Caribbear regionai Eahamas, Barbados,
Canada expioration oromotion Bominican Republic,
Crenada, Guyana,
Yaiti, Jamaica,
Suriname
iBRD Cil exploration Guyana, Jamaica
promotion lenging
iDB Onshore oil expio- Guyana, Jamaica
ration lending
DB Offshore seismic Hegional
surveys londing
UNDP/CDB!  Assistance ‘or field Barbados
IDB operation and expio-
ration
1DB Seismic survey of Barbados
fossil tfucis
UNDP Gas development Berbados
EDC Canada  LPC processing Larbados
Solid cDB Peat survey Belize
mineral
fuels OLADE, Lignite devciopment ilait:
Germany investication
Peat dovelopmant Jamaica
Lignite development Jamaica

,‘3‘],

in the




Table IV - continuation

U.K.,
Trinidad
¢ Tobago

Electricity

CFTC

CDB

DB
CDB

{IBRD
Eximbank

CDB

CDB
IBRD
IBRD/IDA,
EEC, CIDA

IBRD, EEC
OPEC

DB

CDB

CDB

ChB

CDB, IEB

Hydro CDB

Restoration of
existing power
plant

Technical assis-
tance for electri-
city development

Distribution up-
grading

First power project

Electricity rehabi-
litation

Generation expansion
Ceneration expansion

Acquiring the elec
tric utility

Tariff study

First power project;
sector strenghening

Power development
Power deveiopment
Rura!l electrifica-
tion

Generation expansion
Generation develop-;
ment; transmission
development

Generation expansion

Improvement of elec-
tricity supply

Mini-hydro project

ai F

Antigua

Antigua

Antigua

Barbados

Dominica

Dominican Republic
Dominican Republic

Dominican Republic

Grenada

Guyana

Haiti

Jamaica

Jamaica

Monserrat

St. Kitts-Nevis

St. Lucia
St. Vincent
Belize




Table IV - continuation

Geothermal

CDB
CDOB/TEU

IDB

IBRD

IDB

Venezuela

Venezuela

OLADE

IDB

Sweden
iDB
1DB

CbDB, BDD

IDB, IBRD
Netherlands

Belgium

Belgium

OLADE

Hydroelectric study

Micro-hydro work-
shop (3/81)

Hydro and intercon-
nection project

Rio Blanco hydro-
electric project
(suggested)

Lépez-Angostura
hydroelectric pro-
ject [suggested)

Hydroelectric master
plan

Hydrological resource
assessment

Micro-hydro identi-
fication

La Chapelle hydro
project feasibitity
study

Hydro development
Hydro development

Mini-hydro develop-
ment

Hydro development

Kabalebo hydro
project

Micro-hydrp

Preliminary geo-
thermal study

Regional geo-
therma! study

= 33

Dominica

Dominica

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Grenada

Grenada

Haiti

Jamaica

Jamaica

Monserrat

St. Vincent

Suriname

Suriname

Dominica

Regional




Table IV - continuation

USAID

IEB

Renewable
energy
{general)

OAS

UNDP/UNIDO

DB

IBRD

EDF

cbB

Renewable
energy
{biomass)

CIDA, CDB

iDB

CDB

Brazil

USAID

IBRD

Geothermal develop-
ment

Geothermal assessment

Alternative energy
technologies

Regional research
center (suggested)

Industrial applica-
tion of renewable
energy technologies;
alternative energy
demonstration center

Assessment of non-
conventional energy

Recycling of iube oil

Alternative energy
demonstration units

Demonstration faci-
lity

Bagasse burning
studies

Pilot generator

Prefeasibility vege-
tabie waste boiler

Technical assistance,
ethanol production

Utilization of rice
husks

Gasification of wood
waste; oil-to-charcoal
conversion of alumina
kilns

~3Y=

Monserrat

St. Lucia

CARICOM, Dominican
Republic, Guyana,
Jamaica

Dominica

Jamaica

Jamaica

Jamaica

Jamaica

St. Lucia

Barbados

Barbados

Dominica

Guyana

Cuyana

Guyana




Table IV - continuation

Renewable
energy
(wind)

Renewable
energy
(biogas)

Renewable
energy
(sotfar)

IDB

USAID, IDB
IDA

USAID

IDB

CDB

UN Interim
fund

Rockefeller
Fund

CDB

CcDB

cbB

OLADE

OAS

EDF

OLADE

USAID/CDB

USAID/CDSB

Utilization of wood
waste

Reforestation

Appropriate techno-

logy center {charcoal}

Charcoal project

Biogas production
from arrowroot

Wind generators

Wind generators

Wind power system
Wind power system

Biogas digestors

Biogas unit com-
parison

Biogas study

Biogas demonstration
unit (suggested)
Biogas plant

Bicgas study

Solar component in
the regional program

Solar air condi-
tioning

Solar colfector
manufacturing

Guyana

Haiti

Haiti

Jamaica

St. Vincent

Antigua

Antigua

St. Lucia
St. Vincent

Barbados

Grenada

Haiti

Jamaica

St. Vincent
Suriname

CARICOM, Dominican
Republic, Guyana,

Jamaica
Barbados

Barbados




Table IV - continuation

iDB

USAID/OLADESolar system manufac-

OLADE

Institution USAID/CDB

building;
organization
IBRD
coDB

CDB

DB

UNDP

UK

CARICOM

CARICOM

Research program for
solar

turing
Solar drying and
heating

Regional project for
renewable energy and
institution building

Energy conservation
program

Energy development
plan

Technical assistance
in energy rationaliza-
tion

Planning and develop-
ing energy resources

Fromuiating national
energy policy

Energy conservation
program

Energy assessemnt
of the tourism sector

Technical assistance
for energy planning

Dominican Republic

Haiti

Suriname

CARICOM, Dominican
Republic, Guyana,
Jamaica

Barbados

Dominica

Dominica Republic

Dominican Republic

Grenada

Jamaica

Monserrat

St. Lucia

The Soviet Union is funding oil exploration and a feasibility study for a

Commercial Nuclear Reactor in Cuba.

on a bagasse to paper factory.

France and Cuba have collaborated

United Nations Development Programme, June 1, 1982 - Coordination of
Energy Policy in the Caribbea

J. Verdi: (UNDP Consultant)

Interciencia, InterNews Section, 1979-89, Caracas
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