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Pursuant to Part I, Chapter 1, Section 106 of the 
Foreign Assi~tance Act of 1961, as amended, I hereby 
authorize a Grant to the Caribbean Community Secretariat 
(';CARICOM") of not to exceed One Hillion United States 
Dollars ($1,000,000), a Grant to the Caribbean Development 
Bank ("CDB") of not to exceed One Million United States 
Dollars ($1,000,000) and a Grant to the Government of the 
Domin.ican Republic ("GODR") of not to ex.ceed Fifty 'rhousand 
Unit~d States Dollars ($50,000) (such a.mounts, which in the 
aggrega~e equal $2,050,000, being called the Authorized 
Amount), to help in financing certain foreign exchange and 
local currency costs of goods and services required for the 
project described in the immediately following sentence. 
The project consists of the establishment of 3n institutional 
capability in the Caribbean ~egion for (i) strengthening 
national energy plnnning, including conducting country energy 
needs assessments, conser~ation studies and renewable energy 
resource assessments, and (ii) designing, testing, adapting 
and disseminating alternative energy technologies (the 
"Project"). 1 

I approve the total level of AID appropriated funding 
planned for the Project of not to exceed Seven Million Six 
Hundred Thousand United States Dollars ($7,600,000) of Grant 
funding, including the Authcrized Amount, during the period 
FY 1979 through FY 1982. I approve further increments during 
that period \~f Grant funding up to $5,550,000, subject to the 
availability of funds in accordance with AID allotment proce
dures, as follows: CARICOM $2,247,300, CDB $3,002,700, and 
GODR $300,000 (subject to the acceptability of a feasibility 
study). 
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I hereby authorize the initiation of negotiation and 
execution of the Project Agreement or Project Agreenlt:!lIcs, 
as the case may be, by the officer to \'I'hom s'..i..~h ut;thority 
has been delegated in accordance with AID regulations and 
Delegntions of Authority, subject to the following essential 
terms, covenants and major conditions, together with such 
other terms and conditions as AID may deem appropriate: 

A. Source and Origin of Goods and Services 

Except for ocean sripping, and except as set forth in 
Section E below, goods and services financed by AID under 
the Project shall have their source and origin in the united 
States or, in the case of the Grant to CAHICOI'1, in member 
countries of CARICOM, or, in the case of the Grant to the 
COB, in the countries in the Caribbean which are members of 
the con and which are included in AID Geographic Code 941, 
or, in the case of activities to be carried out in Haiti 
and the Dominican Republic, respectively, in IIaiti and in 
the Dominican Republic, respertively, except as AID may 
otherwise agree in writing. Ocean shipping financed by 
AID under the Project shall be procured in the United 
States, except as AID may otherwise agree in writing. 

B. Condj.tions Precodent to Disbursement (CARICOM, 
COB) 

Prior to any disbursement, or to the issuance of any 
cornrnitm~nt documents under the Project Agreempnt or Project 
Agreements, to finance activities of the CARICOM Energy 
Unit or the COB Energy Group, as the case may be, for other 
than technical assistance, professional staff salaries and 
supporting administrative costs, CAP-IeOM or the COB, as the 
case may be, shall, except as AID may otherwisc agree in 
writing, furnish to AID in form and substance satisfactory 
to AID: 

(i) eviderl\ ... .:: that CARIcm1 or the con, as the 
case may be, has planned for an adequately 
staffcd Energy Unit or-Energy Group, as the 
case may be, and has a detailed plan governing 
its operation, including permanent staffing 
arrangements, and a time-phased work plan 
governing the usc of Project funds for the 
Policy, Training, Communications and Technical 
Programs; and 

(ii) a copy of a signed contract for technical 
services to provide CARICOM and the COB with 
the necessary expertise for program development 
and implementation. • 

http:Agreemu,.is
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c. Covenants (CARlCOM, COB) 

Except as AIO may otherwise agree in writing, ~~RICOM 
and the COB shall each covenant and agree to: 

(i) evaluate the Project using Project funds in the 
second and fifth yp.drs of Project implementation; 

(ii) maximize communications between th2 CARl COM 
Energy Unit and the COB Energy Group through consul
tations on work plans, subprojects and terms of 
reference; 

(iii) utilize guidelines developed by the Project 
Advisory Con~ittee; 

(iv) report periodically to the Project Advisory 
Corrunitt.ee with respect to Project implementation; and 

(v) use every effort to secure funds from regular 
budgeting sources to support the continuation of the 
staffs of the CARICOM Energy Unit or the COB Energy 
Group, as the case may be, beginning in the third 
year of Project Ireplementation. 

O. Covenant (COB) 

Except as AID may otherwise agree in writing, the 
CDB shall covenant and agree to usc its best efforts to 
procure goods and services from the countries authorized 
under Section A above prior to procuring goods and serv
ices from countries made eligible for source and origin 
pursuant to Section E below. 

E. Waiver 

For the reasons set forth in the Action Memorandum 
to the Assistant Administrator (LAC), attached hereto, 
goods and services having a cumulative value of not to 
exceed $500,000 may be procured from countries included 
in AID Geographic Code 899. 

Oifte ; 
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A. Recommendations 

The AID Reaional Development Office, Caribbean (RDO/C) 
recommends grants be authorized to the Caribbean Conmunity 
Secretariat (CARICOM) and the Caribbean Development Bank (CDB) 
in the amounts of $3,272,300 and $4,027,700 respectively for 
assistance to carry out an Alternative Energy Systems Project 
for the region. Further, RDO/C recommends one additional qrant 
of $300,000 be authorized to the Government of the Dominican 
Republic for carrying out a technical component of the Regional 
Altp.rnative Energy Svstems Proiect. Due to the requirements for 
long-term commitments early in project implementation, RDO/C recc~ends 
funding levels of $2.3 million ($1 million to CARICOH, $1 million 
to CDB and $50,000 to DR) in FY 1979, $2~million in FY 1980, $3 million 
in FY 1981 and $300,000 FY 1982. The total cost of the proi~ct is 
$7,600,000 to be funded under Section 106, Special Development Problems. 

B. Grantees 

The qrantees and executing aaenci8s for thp. Project will 
be CARICOM and the CDB. The participating countries for project 
activities are Antigua, Barbados, Belize, Dominica, Dominican 
Republic 1/, Grenada, Guyana, Haiti 1/, Jamaica, Montserrat, 
St. Kitts-Nevis- Anguilla, St. Lucia, St. Vincent. Other 
countries in the Region will be invited to attend various seminars 
and will receive various communications oeveloped in the project. 

The CARICOM is a regional institution established in 1973 
for the coordination of economic activities and policies common 
to the region. One of its objectives is the achievement of a 
greater measure of economic independence and effectiveness 
of its member states in dealing with nther states and entities. 
CARICOM fosters optimum utilization 0f human and natural 
resources or the region by supporting programs of various 
common services and functional cooperation in various social, 
cuI tural, educational and tecJmological areas. 

The CDB is a regional development finance i~stitution 
established in 1970 and composed of sixteen member countries in 
the Caribbean region and Canada and the United Kingdom as non
regional members. Its purpose is to promote the development and 
integration of its borrowing member countries with special 
emphasis on its less developed members. 

11 - The Dominican Republic and Haiti are not members of the CDB 
and therefore are not eligible to participate directly in the 
Technology Program but wi 11 participate in all other project 
activities. Special bilateral funding arrangements have been 
made to initiate technology projects in the DR., a $300,000 Grant 
and in Haiti under the Appropriate Technology project. 
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C. Description of Project 

The goal of this Project is to develop a capability to 
utilize renewahle energy sources in the Caribbean as alternatives 
to imported fossil fuels and to encourage energy conservation 
measures. The purpose of the project is to establish an 
institutional capability in the Caribbean region for strengthening 
national energy planning including conducting country energy 
needs assessments, conservation studies and renewable en~rgy 
resource assessments and for designing, testing, adapting and 
disseminating alternative energy technologies. 

The project will provide assistance to the Caribbean 
institutions and governments for the development of regional and 
national skills and technologies in energy related fields. 
Project activities have been divided into four programs. 
Due to the specialized abilities of CARICOM and CDB these 
programs consist of: 

CARl COM 

Policy planning and assessments 

Tec~nical and analytic~l training 

CDB 

Communication and information network 

Field testing of applied energy technologies 

1. Policy Planning and Assessments. 

Some $938,000 of the grant funds will be used to establish 
and strengthen the regional and national capabilities in energy 
planning and policy formulation. The CARICOM will negotiate and finance 
contracts for technical assistance ~o the region and the countries 
for development of energy assessments, programs of conservation 
measures, energy policy review and development. Grant funds will 
finance contracts with institutions, firms and individuals 
wi th experience in energy poli cy formulation -- _Id assessment. 

2. Technical and Analytical l'raining. 

Approximately $1.3 milli0n of grant flmds will be used to 
develop within the Region a cadre of trained personnel in energy 
planning, assessment, and renewdole resource energy technology 
design, project development and maintenance. The training program 
includes two training areas (1) policy and (2) technical. CARICOM 
will fund experienced regional institutions such as the 
Center for Energy and Environment Research (CEER), University of the 
West Indies (UWI) to provide both policy and technical training. 
In areas where no rc?yinnal expertise exists professionals will be 
sent outside the region to obtain the training. The program utilizes 
institutions within the region as much as possible to expand and 
improve the availability of regional training. Individual candidates 
will be selected for the program based upon governmental and 
institutional recommendations to the Training Program coordinator of 
CARICOM. 
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The grant funds provide for the training of two energy 
specialistt to wo=k with CARICOM. 

3. Communication and Information Network. 

The I')mmunications activities ($613,000) funded under this 
grant will directed at strengthening the eXisting ne,tworks 
and expGnding of capabilities for dissemination of renewable energy 
information. The communication program supports and will be 
administered by the COB Technology Informati0n Unit. Specific 
activities include country visitation, Alternative Energy Work
shops and special ~ommunications such a~ Seminars, Abstracts and 
a Newsletter. 

4. Field Testing of Applied Energy Technologies. 

Some $2.6!fuillion in grant funds will provide field testing 
of a variety of small scale renewable energy technologies appropriate 
for community or individual applications. These tests are 
a key step in the acceptance and commercialization of renewable 
energy systems in the region. The CDS will contract with various 
regional institutions anu outside contractors for applied design 
and/or purchase and installation of existing non-conventional 
energy systems. In each participating country two demonstration 
sub-projects have been selected which meet criteria considering the 
country's energy policy, technical and economic situation, possible 
commercialization, and social and environmental requirements. 

The staffs of both the CARICOM and the CDS will be augmented 
to provide for management of the program. CARICOM is granted 
$l million for some thirty-eight person yearb of staff 
and consultant support. Approximately $1.1 million is provided to the 

COB for forty person years of staff and nine person years of COP5u]~ant 
services. Both CARICOM and CDS will in most cases utilize other insti
tutions and consultants for implementing project activities. 

Tying the project implementation together and providing 
policy aGvice to both the COB and CARTCOM will be the Energy 
Advisory Committee chaired by CARICOM and consisting of repre
sentatives of the member countries of CARICOM plus the Bahamas, 
Dominican Republic, Haiti and the COB. This committee will 
function on an ad hoc basis with representatives selected by 
t.he participating governments and institutions. Technical support 
to this committee may be provided by the Communwealth Science Council 
or outside consultants as is required. During the projects'initial 
two years of implementation and to support technical advisory activities, 
a jOint contract for 5 person years of consultant services will be 
made between CARICOM/CDB and a selected consultant firm.YThis jOint 
contract will provide a unitary linkage between CARICOM and COB for 
maximizing project coordination and supplying needed technical expertise 
at start-up. 

!I Including $300,000 direct bilateral grant to GeOR. 

Y This contract period may be extended as required to maximize project 
impleme'ntation. This determination will be made during the 
second annual review. 
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D. Summary Finar.cial Plan 

The rntal cost of the project is $8,476,000. The estimated 
breakdown of cost of the project is shown in the following table. 
The CARICOM, COB and countries are providing $876,000 of in-kind 
support. Due to the institution building and testing activities 
planned, the project wlll be implemented over five years from the 
date of siqning the Grant Agreeme::ts. 

Summarl Financial plan 

US. $000'5 

AID CARICOM COB COUNTRIES 

Policy P~'ogram 938 

Training Program 1 ,324 56 

Communication Pro9ram 613 

Technical Program 2,626 320 

Insti tntion Bui lding 
CARICOM 1,010 105 

COB 1,089 395 

7,600 105 395 376 

TOTAL 

938 

1,380 

613 

2,946 

1,115 

1,484 

8,476 
=======~===~====================================== 

Obligation Levels Ly Fiscal ie3r 

($ 000) 

Gral.tee FY 1979 1980 1981 1982 Total 

CARICOM 1,000.0 1,000 1,272.3 3,272.:' 

COB 1,000.0 1,000 
-, 

1,627.7 300 4,027.7 

Gov't of the 50.0 250 300.0 
Dominican ---Republic 

2,050.0 2,250 3,000 300 7,600.0 
========================================================= 

E. Summary Fj.ndings 

Based upon the results of intensive review of the proposed 
project activities, the RDO/C has determinecl that the project is 
technically and financially sound and feasible for completion 
within the proposed disbursement period of five years. The pro
ject is acknowledged by the Caribbean Group for Cooperation in 
Economic Development (CGCED) as being important in development 
of Alternative Energy sources. 
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Discussions with officials of governments and regional institutions 
indicate that a strong demand for this project exists. The project 
will establish an institutional capability in the Caribbean area for 
undertaking national energy planning, including count~y energy needs 
assessments, energy conservation policy reviews and renewable energy 
resource assessments, and for designing, testing, adapting, and 
disseminating various alternative energy technologies. As such, 
it responds to the desires of the Caribbean governments to reduce 
their dependency on fossil fuels. This project is a first step 
toward ach~eving that goal. 

The pLoject is in consonance with a recent World Bank 
survey on energy needs in the Caribbean area (May, 1979) in 
that it strengthens the !Jlanning, administration and 
quantitative framework for energy decision making; trains 
and mobili zes the human resources in '-.he stuoy and implemen
tation of energy accolmting, engineering, instruction and 
policy developmenl; an~ promotes aDd tpsts the adoption of 
nonconventional energy systems. 

F. Project Issues 

Increases in LOP Funding 

The original total cost of this project was estimated 
in the PID at $2.8 million. The LOP funding WdS increased 
be~ause of the added requiremp~~~ for institution build-
ing, elle~gy pullcy plar.1I1ng and traiI11ng inilividuals in 
technical skills related to alternative energy technologies 
identified during intensive review. Funds were increased for the 
imp] emen tation of a comprehensi ve er.ergy training program ($1. 3 million) 
and for ene~gy policy development and· assessments ($938,000). The 
training program is especially critical ~f the project purpose is to 
be achieved, i.e. the institutionalizdticn of an energy planning 
and al terr:ati ve energy technology app ~ied rese.:trch capabili ty 
in the region. This level of effort reflects the fact that 
the project is starting from an a lrr.ost zero base to blli ld 
an enel'gy capabili tv in the Caribbean area. 

G. Conditions and Covenants for CARICOM/CDB Grants 

The conditions precedent and covenants described below are 
proposed in addition to the standard c0ndi tj ons associated wi th 
AID Grants. 

1. Conditions precedent to disbursement other than for 
Technical Assistance, professional staff and administrative 
costs. 

Prior to disbursement under e3ch Grant 
or to issuance by 1l,lD of documen tJ.~ion pursuant to which disbursement 
will be made, for acti vi ties of the CARICOM Ellerqv Unit and the COB 
Enerqv Group .. the respective Grantee \\'i 11, except as the Parties may 
otherwise ac;ree in wri ting, furnish to AID evidence: 
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(a) that the Grantee has planned for an adequately 
staffed Energy Unit or Group and has a detailed 
plan governing its operation including perrr.anent 
staffing arrangements, and time-phased \lOrk plan 
governing the use of project funds for the Policy, 
Training, Communications and Technical Prngrams. 

(b) of a joint contract between CARICOM/CDB and a con
sul ting firm for technical services' to supply tech
nical expertise and advise in program development 
and implementation. 

2. Special Covenants. 

The grantees, except as AID shall othet",1ise agree in wri tLlg, 
shall covenant ~O: 

(~) evaluate the project using project funds in the second 
and fifth year of implemer.tation: 

(b) maximize communications between the energy groups 
in CARICOM and COB through consultations on work 
plans and sub-projects terms of reference; 

(c) utilize the projec~ guidelines developed by the 
project I s Advisory Commi ttee; 

(d) report periodically to the AdVisory Committee 
regarding project implementation; and 

(e) use every effort to secure funds from regular 
budgetary sources to support the continuation of 
the energy group staffs beginnin~' in the third year 
of the preject. 

H. Source/Origin Waivers for Consultant and Training Services 

1. Consultant Services. 

Several institutions in Great Britain, Canada, a~d France, for 
example, Brace Research Insti tut~ of McGill Uni versi ty in Montreal, have 
expertise in renewable energy technologies such as micro-hydropower as 
well as a French-speaking capabilitu, During project implementation, 
the ~DB and/or the Ministry of Nltural Resources and Energy in Haiti and 
INDOTEC in the Dominican Republic may wish to utilize expertise which 
exists in AID Geographic Code 915 countries (all Free World). For the 
new, appropriate technologies being field-tested under this project 
expertise already exists in England, India and France. 

2. Training. 

The above rationale applies to the training component of this 
project as well, especially for Haitian participants who may well train 
at a French institution if US. and Caribbean programs are judged 
:'nadequate. In addition, institutions in Latin America - Haiti in 
Guatemala, for example - may well be more appropriate than a US. 
setting for training energy speCialists from the Dominican Republic. 
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Due to the experimental nature of the progr3m and the diverse 
techni cal ski 11s required, RDO/C hereby requests a source/origin 
waiver to permit procurement of consultant serviros and training 
activities in Code 935 countries not to exceed $400,000 of total project 
costs to be used when it is determined that required equipment and 
services are not available in eligible SOllrce countries. The Draft 
Authorization (Annex I, Exhibit 4) includes language to this effect. 

I. Project Committee 

RDO/C 

Steve Ryner 
Nonna Parker 
Gerald Wein 
Robert Meighan -
Dwight Johnson -

Project Coordinator - CPDO, RDO/C 
Finance Officer, LAC/DR-AID/W (TOY) 
Program Economist, ~DC'/C 
Regional Legal Advisor, RDO/C 
Deputy AID Representative 

Other AID Missions Participating 

Charles Blankstein -
Jerome Hulehan 
Tibor Nagy 
Nick Mariani 

CRDO 
GOO 
ENG 
PO 

USAID/DoJTJinican 
USAID/Jamaica 
USAID/Haiti 
USAID/Guyana 

Kep:.lblic 

Contractors Participating in Project Developm~nt 

Donovan, Hamester and Rattien Inc. 
AID Contract SOD/PDC-C-0147 

Science Applications Inc. 
AID Contract LAC-C-1294-1295-1296 

Principal Liaison Persons in Grantee Inntitutions 

CARIC(;'M 

Dr. K. 
A. 
B. 

CDB 

Dr. L. 
B. 

~ing, Secretary General 
Moore, Director, Functional Cooperation 
Blake, Director, Sectoral Pelicy and Planning 

Campbell, Director, Projects De~artnent 
Gouveia, Deputy Director, Project Design and 
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II. PROJECT BACKGROUND AND RATIONALE 

A. Background 

From 1972 to 1977, energy demand in t~e Caribbean 
gr~]at an average annual rate of 6 percent_I, approximately 
two times the rate for the United States, Canada, and 
Western Europe. This increase is expected to continue. 
Per capita energy consumption is also rising. In the 
Caribbean, energy consumption has incredsed by an average 
of 35 percent in the last seven years. (See Table A on 
following page) . 

Four main development forces have been responsible 
for the rapid growth in energy consumption in the Caribbean: 

o Indu3triali~ation to combat unemployment and 
balance c£ payment problems; 

o Infrastructure to support an expanding tourist 
industry sector; 

o Rising levels of consumer energy use (residential, 
transpor~ation, etc.); 

o Increased urbanization. 

Other factors are presently at work. The agricul
tural sectors have been in decline in most Caribbean coun
tries which has further contributed to the burden ~f im
port dependence. Reversing the decline should, in fact, 
require more energy intensive infrastructure for greater 
mechanization and modernization of agricultural production. 
The end result will be still higher energy consumption. 
Thus, the Caribbean countries are expected to experience 
continued rapid growth in energy use. 

Known energy resources in the region are small and 
unevenly distributed. All Caribbean countries, with the 
exception of Trjnidad & Tobago, are net importers of 
energy, which is almost entirely in the form of petroleum. 
With fuel bills equal to 15 to 20 percent of GNP in some 

}j 
Does not include Trinidad & Tobago:fource: IBRD, 

'ta.ribbean Energy SUI:VCy'; May 7, 1979. 
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CARIBBEAN REGIONAL ENERGY SURVEY* 

NACROECONOMIC AND ENERGY INDICATORS, SELECTED CARIBBEAN COUNTRIES, 1977 

GOP at GOP/- Energy Consumption Energy E1ectri- ConRUlllp-

Market Prices Capita Consumption city tion Population 
Total Commercial Other 

per US$l Consump- Increased 

(BTU bn) of GOP tion per Since '72 ( '000) 

(BTU) Capi ta(K:','h)% 

Antigua 55.2 890 1,435.3 1,435.3 18.0 26,328 595 N.A. 72.5 

Barbados 438.5 1,760 3,618.9 7,406.3 2,212.6 21,936 899 30 25u.0 

Belize 89.9 810 5,057.0 2,823.0 2,234.0 56,251 291 32 132.3 

Dominica 33.5 410 557.9 501.8 39.4 16,654 164 31 76.9 

Dominican Republic 4,466.6 840 265 75 5,128.9 

Grenada 41.1 480 819.2 758.0 61.2 19,932 185 9 105.8 

Guyana 438.0 560 38,595.0 25,443.0 13,152.0 88,116 239 32 812.0 

Haiti 1,184 .. / 230 27,630.0 9,690.0 17,340.0 23 322~ , 50 113 4,700.0 

Jamaica 2,696.0 1,150 99,179.5 89,409.3 9,770.2 36,788 98#-/ 20 2,096.6 

Montserrat 8.3 745 232.9 211.7 21.2 28 060-9 , 591~/ -22 12.7 

Netherlands Antilles 718.4 2,786 245.2 

St. Kitts 25.2 650 349 N.A. 49.7 

St. Lucia 58.1 580 1,270.1 1,227.4 42.7 21,860 329 53 114.6 

St. Vincent 330 140 10 103.9 

~ Excluding the bauxite and cement industries, energy consumption per U.S. $1.- of GDP amounted to 21,415 BTU. 

~/ In 1974, 47,149 BTU/US 

~/ This relatively high energy intensity is due to the large expartriate population. 

~ 415 KWh of the largest individual consumer is excluded. 

*Derived from IBID Kay 19"f) Caribbean Energy Survey, p 27 
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countries, energy imports have become a critical element in 
the countries' balance of payments problems. Further price 
increases in international petroleum markets will exacerbate 
this situation, and by 1983, energy imports in the region 
are predi~ted to preempt approximately 25% of projected 
foreign earn':.ngs. 

In the Caribbean, a large amount of imported petroleum 
products are typically converted into electricity using oil 
fueled power plants or diesels. The transportation and 
residential sectors are also responsible for large portions 
of petroleum consumption in the region (particularly for 
expensi ve, premium fuels such as gasoline and propane). In 
the near future, petroleum-based fuels will necessarily con
tinue to provide the main source of energy to meet the3e 
overall demands. 

A number of development options must be follmved in 
order to stabilize the regional energy situation. These 
include, for example, a variety of near-term conservation 
improvements in existing utilities and industrial facilities, 
as well as a number of effective conservation policies in 
the residential and commercial sectors. Over the mid-to-
longer term, energy consumption in all economic sectors 
can be minimized by careful selection of energy efficient 
equipment and facilities. 

Another important alternative lies in the substitu
tion of indigenous energy for imported fuels, or in meeting 
pa~t of incremental energy demands through the development 
of alternative energy supply options. The extent of poten
tial energy substitutions depends on the availability of 
alternative supply options, the adaptability of energy 
technologies to different energy forms and applications, 
and the general interest and rate of investment in n(~w 
options. Non-conventional, indigenous energy resources 
such as solar, wind, biomass, mini-hydro, and geothermal 
energy can make a significant contribution to local energy 
supplies and can thus playa critical role in the econo
mic development of specific conununities, target groups and 
conunercial enterprises. In add':' t-.ion, investigation of al
ternative energy options can form the basis for broader 
icentif:',cation and evaluation of resources, initiate the 
developnent of a well-coordinated energy program and 
diversify the energy resource base and increase develop
ment options of the region. 
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A growing understanding of the seriousness of the 
energy crisis for the Caribbean, coupled with lowered 
expectations for finding extensive new fossil fuel supplies 
in the region has led to serious interest in non-conven
tional or renewable energy resources. It is important to 
point out, however, that governments in the region gen
erally have not vigorously pursued more basic investiga
:ions into energy matters, such as national energy policy 
and planning, resource assessment, energy use analysis, 
and conventional energy development. These gaps must be 
addressed in a coordinated energy program, and will be 
discussed in latter sections of the project paper des
cribing specific project activities. 

On initial inspection, the Caribbean appears well
suited to take advantage of renewable energy resources as 
a substitu-:'e for petroleum. The Caribbean's natural energy 
resource base consists of high levels of insolation (solar 
energy), excellent biomass growth rates, trade winds, and 
geothermal energy potential. In a number of countries, 
significant hydro power potential exists also. The con
version of these indigenous resources may become cost com
petitive sooner in some economic sectors in the Caribbean 
than in industrially advanced countries because of the 
comparatively higher costs and almost total dependence of 
the reC::L0u ~n imported petroleum fuels. These economic 
and resource factors, if combined with the necessary tech
nical expertise, managerial skills, financial resources, 
and qovernment and institutional support to effectively 

address the energy problem, could allow the Caribbean to 
be one of the first areas to take advantage of alternative 
energy options. 

Several alternative ene~qy conversion processes 
are already in use in the reglon. In a number of Carib-
bean countries, hydropower is already an important indigen
ous energy resource and provides electricity in the follow
ing proportions of total electricity generation. 

Haiti 47% 
Dominica 43% 
St. Vincent 37% 
Dominican Republic - 13% 
Jamaica 3% 

Hydro potential has bee~ identified in Belize (micro-hydro), 
Guyana (both large scale and micro~ and a number of Eastern 
Caribbean islands (e.g. Grenada). 
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Wood and charcoal (biomass fuels) provide significant 
amounts of energy in heavily rural and/or forested countries 
(Haiti, Belize, Dominica, Dominican Republic, Grenada, 
Guyana and St. Lucia). Efforts to :.ncrease utilization 
of these resources must concertrate on production, transport 
and marketing efficiencies in order to make an additional 
contribution. These efforts must also be accompanien by 
integrated refores~ation programs to avoid further ecolo
gical damage (e.g. Haiti). Other biomass options include 
the combustion of bagasse (sugar cane wastes) and otrer plant 
wastes for electricity and stearn cogeneration, the conver
sion of plant and animal wastes to gaseous fuels through 
digestion, and the production of liquid (alcohol) and solid 
fuels from agricultural and timber wastes. 

Solar energy has substantial potential throughout 
the region. Commercial enterprises have begun in hot water 
heating (Barbados, Dominican Republic, St. Kitts, etc.), 
water distillation (7rinidadj, air conditioning (Barbados) 
and crop drying (Jamaica .. Trinidad, St. Lucia, etc.). Each 
of these options can be effectively used in a number of 
residential, cOJ~ercial and industrial applications, but 
incentive schemes may be necessary to assist widespread 
development. Similarly, wind energy potential eXlsts in 
many Caribbean countries and was, in fact, used throughout 
the region in the past for water pumping and mechanical 
po\Ver. Wind powe r for pumping wate r (e. g. irrigation usc) 
and on-site electricity generation in remote sites are the 
likely applications for this resource. 

Lastly, geothermal energy represents a potential re
source in several Caribbean countries (St. Lucia, Dominica, 
Haiti and St. Vincent). The costs of commercial scale 
power plants are significantly greater than those of the 
options discussed above, and thus are outside the scope of 
this project. However, the feasibility of developing this 
renewable resource in terms of magnitude of energy supply, 
and comparative costs and benefits of geothermal develop
ment versus other energy sources can be estimated. This 
study may be funded under the Technical Program (See Project 
Description, Section B,2.d) . 

It is important to note, however, that a substantial 
substitution of conventional energy sources with alternative 
or renewable sources cannot occur in the near term. This 
substitution is partially restricted by the lack of energy 
assessments, trained people and information on systems 
application. This project addresses these restrictions and will 
provide a policy and data base upon which expansion and 
commercialization of non-conventional energy systems can 
develop for the long term. Furthermore, the immediate 
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applications of alternative energy technologies do not 
readily replace petroleum fuels because the demand is 
heavily based on the need for hiyh quality energy forms, 
i.e., electricity and liquid fuels for transportation. 
Nevertheless, wider acceptance and greater market pene
tration of alternative energy systems can meet incremental 
energy demands over the mid-term and can begin to displace 
the need for conventional energy forms. 

B. Proj~ct Rationale: Regional Cooperation 

A basic premise for this project is that alternative 
energy research and development efforts must be cooperative 
and regional in nature, and must be accompanied by serious 
efforts in: 1) the development of general as well as 
alternative energy policy, 2) establishing effective 
communications networks in energy areas, and 3) develop
ing a skills base through technical, managerial and pro
fessional training. These specific efforts will be dis
cussed in detail in the project description. 

A regional approach to the development of capabili
ties in the energy area is important because Caribbean 
countries share common characteristics which determine 
their energy position. It is unreasonable to expect that 
the relatively small developing countries of the region are 
individually capable of developing renewable energy sources. 
Regional cooperation in development efforts provides a 
better base from which to mobilize and utilize limited 
human, informational and technical resources. Solutions 
to energy problems must be country-and location-specific, 
but regional coordination precludes unnecessary and costly 
duplication of efforts in the solution of recognized common 
problems. 

The small Loes face particular constraints due to 
their size and limited capabilities which often prevent 
the development and utilization of least-cost energy 
supply options. Addressing energy problems and alterna
tive energy development on a regional level allows the 
achievement of certain economies of scale by directing 
development efforts toward wider applications. For example
joint procurement schemes for assistance and equipment 
required for alternative energy development may well develop 
out of the project's regional collaborative approach. 
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C. Relationship to RDO/C Strategies 

Regional cooperation in development initiatives is 
also a cornerstone of the Mission's Caribbean Regional 
Development Strategy. Its overall objective is to encourage 
regional cooperation to overcome the diseconomies of small 
scale inherent in a strictly national approach by the small 
cOl'ntries, and to encourage the development of complementary 
regional and national policies to strengthen the individual 
economies. The basic strategy of the Regional Development 
Office for the Caribbean (RDO/C) is to provide resources to 
strengthen cooperative initiatives and the institutions 
which are essential to long-range viability of Caribbean 
economies. Of the range of activities which are appro
priate for regional c0operation, energy is considered 
important to the economic development of the broader Carib
bean and is seen as an area which inherently lends itself 
to multi-national, region-wide solutions. In particular, 
the RDO/C strategy identifies the development of alternate 
energy sources as a key problem area. 

The Alternate Energy Systems Project is consistent 
with both the overall and specific objectives of the RDO/C 
strategy. As a requirement for effective project imple
mentation, appropriate regional development institutions 
will be supported and strengthened. Cooperation through 
educational exchanges and dissemination of technical in
formation and research results will be accomplished through 
a variety of communications activities. Human resource 
development will be addressed through expanded as well as 
new training opportunities in technical, analytical and 
managerial fields. Lastly, and most importantly, coopera
tion in national and regional policy development for the 
energy sector will be sought through a number of integrated 
policy studies. 

D. International Donor Energy Activities 

The large number of multilateral and bilateral inter
national assistance agencies active in the Caribbean Region 
occasionally include alternative energy development activities 
in their programs. Armex II-2 presents a list of these organi
zations with their energy projects in the Caribbean. These 
various projects represent significant activity in the al
ternative energy area. However, coordination of these 
efforts has been generally lacking in the past. To date, 
no donor organization has sponsored comprehensive country 
energy resource assessments,focused on the infrastructure 
needed to consider energy options or encouraged collaborative 
approaches to the region's energy problems. 
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The British-based Commonwealth Science Council (CSC) 
has sought to achieve coordination in renewable energy pro
ject planning and implementation through its Caribbean Al
ternative Energy Program, established in 1977. To date, 
however, lack of funds and the volunteer nature of project 
management has impeded progress. Recently (i~pri1, 1979) 
the CSC and the Caribbean Community Secretariat (CARICOM) 
met to discuss the possibility of establishing an Energy 
Desk within CARICOM basPd on CSC's Cari.bbean Alternative 
Energy Program. This initiative provides the necessary 
impetus to the energy development activities of both orga
nizations and was a significant step toward advancing 
alternative energy in the Caribbean. Although CSCcou1d not 
provide any funding for the Desk, this concept is funded 
an9. expanded by this project. 

The Organization of American States (OAS) , has pro
vided limited funding for energy proj ects in the region. 
While not specifically focused on alternative energy de
velopment, the most recent OAS effort assembled over 
fifty representatives from the Caribbean, with outside 
participation, for the CSC/OAS Workshop on National Energy 
Accounting System, Puerto Rico, May 1979. Previous OAS
supported science and technology activities surveyed the 
energy problems of a number of Caribbean coun-tries in order 
to assess the potential for non-conventional energy develop
ment. OAS has also supported experimental solar research 
in Jamaica and Trinidad & Tobago. Until the recent energy 
accounting seQinar, however, the OAS has had little success 
in coordinating Caribbean energy activities. 

A number of bilateral assistance projects also in
c1udp alternative energy development. For example the 
European Development Fund has supported a solar cooling 
project for government buildings in Barbados. The German 
Foundation for International Development has sponsored wind 
resource surveys and test windmill installations in Haiti. 
The British Development Division has funded geothermal 
development feasibility studies in St. Lucia. USAIDs have 
bilaterally funded an energy analysis project in Jamaica 
and an appropriate technology project in Haiti. 

There are other examples as well, but they serve to 
illustrate that in few instances have multilateral or bi
lateral programs sought to involve international cooperation 
within the region. Nor have energy 'projects been carried 
out as part of an integrated, alternative energy iniative. 
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The World Bank has ricently released a report entitled 
"Caribbean Energy Survey" ,_I which was delivered at the Sec
ond Annual Meeting on June 7, 1979, in Washington D.C. of 
the Caribbean Group for Cooperation in Economic Development, 
a consortium of international donors and recipient countries 
active in the region. The consortium agreed that 
external donors should consider increasing capital flows and 
technical assistance for energy development and encouraged 
that assistance include the exploration and production 
of petroleum and the development of other mineral 
fuels and alternative energy sources. The USAID 
program to develop alternate energy sources in the 
region was acknowledged to be an important one. IDB and the 
World Bank explained their programs and willing~ess to con
sider financing energy development. It was generally agreed 
that the Technical Assistance StE!ering Comrni ttee could help 
coordinate the provision of donor technical assistance to 
the Region. The Energy Survey contained a series of recom
mendations for the type of activities needed throughout the 
Region and the role of international donor assistance and 
coordination in energy areas. The report also contained 
noteworthy recommendations for the initiation of cooperative 
efforts in this area. In particular, the World Bank sug
gested that the Caribbean Development Bank (CDB) play a 
role in implementing a regional energy development program 
with an emphasis on renewable and non-conventional energy 
resources. See Annex 1I-3. 

2. Establishment of a Caribbean Alternative 
Energy Program 

In response to the demand for development of non
conventional energy sources and the need for wider Carib
bean cooperation in such endeavors, RDO/c designed this 
project to: 

II 

Assist national and regional energy planning 
activities; 

Promote regional technical cooperation and 
information transfer among the nations partici
pating in the program; 

- World Bank, "Caribbean Energy Survey", Report No. 2Sll-CRB 
Washington D.C. May 7, 1979 p.v.i. 
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Expand the indigenous technical and analytical skiJls 
related to energy management and energy technology 
development; and 

Conduct research and field testing of renewable energy 
technologies. 

Project development began in October 1978, under a 
contract with Science Applications Inc., to conduct a prelimin
ary survey of renewable energy data and to Identify potential 
demonstration p:::-ojects. This activity was well received in 
the region, and served to generate interest for continued 
participation among the seven East Caribbean countr.ies included 
in the survey. 

The project paper is based on intensive review and analysis 
provided by a team of consultants from Donavan, Hamester and 
Rattien (2~R) who surveyed fourteen countries in the wider 
CAribbean- area in April-May, 1979. 

The objectives of the survey were: 

to assess current regional activities and needs 
in renewable energy and to review existing tech
nical, analytical and institutional capabilities 
in the energy area; 

to design and recowmend an or~anizational structure 
for a regional al ternati ve 2,1":' rgy systems project; 
and 

to recommend activities to be performed under the 
project in policy analysis, training, communications, 
and technology development and field testing. 

In addition to the survey, a two day conference was ccn
ducted May 24 and 25, 1979 with representatives from the four
teen participating countries, other donors and regional insti
tutions as well as the Caribbean USAIDS to review the proposed 
project design and approve the project's goal and purpose. 
This conference was successful in obtaining a consensus among 
the fourteen countries for the project objectives and proposed 
activities. The conference participants also developed a 
tentative institutional arrangement for project implementation. 
The organizational structure of the project as described in 
this Project Paper reflects those reco~endations, Witll the 
exception that it has been decided that CARICOM rather than the 
COB will administer the training component. 

!/ Antigua, Barbados, Belize, Dominica, Dominican Republic, 
Grenada, Guyana, Haiti, Jamaica, Montserrat, St. Kitts
Nevis-Anguilla, St. Lucia and St. Vincent. 
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III. PROJECT DESCRIPTION 

A. Goals and Purpose 

The goal of the project is to develop a capability to 
utilize renewable enerqy sources in tl~e Caribbean as alterna
tives to imported fossil fuels and to encourage energy cc~serva
tion measures. This goal is achieved by introducing cost 
effective, renewable energy technologies and conservation 
programs through energy policy review, training of professionals 
and technicians, improved communications and testing of appli
cations. The project responds to the desires of the MDCs 
and LDCs of the region to achieve energy self-sufficiency 
to alleviate the balance of payments problems all of them, 
except Trinidad f1Q Tebago, are facing because of rising 
petroleum prices-. 

The purpose of the project is to establish an institu
tional ca~~bility in the Caribbean region for carrying out 
energy pla~ning, including conducting country I~nergy needs 
assessments, and for designing, testing, adapting and dissemin
ating alternative energy technologies. See Annex 11-1 for 
Log Frame. 

The project supports the development of a regional 
framework for coordinating national energy planning, training 
and policy making in th~ Secretariat of CAR1COM. The CAR1COM 
Secretariat will assist each Caribbean country participating 
in the project to develop or strengthen an energy planning 
capability and to incorporate energy policy in overall national 
economic development plans. The project will institutionalize 
withLn the COB a capability, first to design and manage a 
communications program to promote technical cooperation in 
energy, including an information clearing-house in the region 
for exchanging technical information concerning alternative 
energy applications, and second to finance and evaluate tech
nology fie:d tGst projects for establishing the commercial 
feasibility of wia~spread app!ications of technologies using 
renewable energy resources. 

Finally, both CAR1COM and COB programs will contribute to 
the development of a cadre of and experienced energy profeR
sionals at various institutions in the ~egion for renewable 
resource development and for the design, maintenance, and 
operations of alternative energy systems. 

!/ All Caribbean countries except Trinidad & Tobago are net 
importers of energy which is almost entirely in the form 
of petroleum. 
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It is anticipated that these capabilities which the 
project will develop will continue to be utilized after the 
project terminates by other international donor agencies, 
regional institutions and the 80untries themselves to support 
the financing of cOlltinued alternative energy research, plan· 
ning training, field tests, and commercial applications. The 
expel'ted country accomplishments are reviewed jn Annex 11-4. 

The project has been designed in order to fully 
incorporate the participating governments of the Caribbean 
and to maximize the use of existing institutions, energy 
expertise, and energy resources available in the Caribbean 
region. The organizational structure and the role to be 
played in project implementation by participating institutions 
were closely analyzed during intensive review and reflect 
the conclusions of t~e participants of the Alternative 
Energy Conference discussed above. 
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B. Description of Project Activities 

1. An Overview of Institutional Activities 
CARICOM and CDB 

CARICOM and COB will be·.the co-grantees and 
executing agencies for the project with distinct but coordinated 
roles in project implementation. To maximize project coordina
tion these two institutions will be coupled together by the 
Advisory Cor:uni tte€ and during the first two years a technical 
support contractor. This contract period may be extended as 
required upon evaluation of the second annual project review. 

7he total cost of the AID-financed activities is 
$7.6 million of which it is anticip3ted that GODR will receive 
$300,000 of project funds bilaterally thru USAID/DR. 

CAR:COM as grantee will receive approximately 
$3.3 million to establish an Energy Desk ($1,010,000) and finance 
and manage the energy policy program and the training activities. 
The policy pr<;:>sram includes country energy aSFessments .!/ in the 
CARICOM member countries and Haiti (e.g. energy 3ccounting d8-
mand projections and conservation analysis), general energy 
policy analysis, and detailed policy analysis for introducing 
al ternati ve energy technologies ($ 937,900). The t7:aining 
program develcps technical analytical, management and speciali zed 
professional skills in the energy field ($1,324,400). 

The COB as grantee will receive $4.0 millio~ 
to establish an Energy Group ($1,089,400) within its Project 
DeSIgn and Analysis Division, for implementing the t2chnical 
rll1a. communications program modeled after the Tech:1ic"ll Information 
Unit (TIU) '5:..1. 

1/- The country energy assessment for the Dominican 
Republic is being financed in FY 80 with LAC Regional 
funds in coordination with this project. 

'5:../- The TIU was established as part of a $1.6 million 
]\.ID grant for Employment/Investment Promotion Project. 
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The COB will finance and manage an energy communications 
program involving information collection and dissemination, 
conferences, seminars, workshops, and a rublic inforr.1.=tti.on 
program for all participating countries ($612,50~ and a 
tecnnical program including renewable energy resource assess
ments and field-tests of identified alternative energy tech
nologies ($2,325,800). 

In addition to the technical assistance provided 
to assist with the planning and implementation of discreet 
sub-project activities, the project includes provision for a 
joint CARl COM/COB technical advisory contract with an experienced 
u.s. institution or firm for the first two year&Yof project 
implementation. Whereas other technical assistance funds are 
to assist the countries or regional organizations which will 
receive sub-grants or contracts, this assistence will assist 
the COB and CARICOM to fulfill their program management and 
coordination roles under the project. The need for this 
assistance reflects the fact that neither of the grantees has 
appreciable previous experience in alternative energy. Both 
organizations will need to hire staff to implement the pro-
ject and this stafr will not have had the opportunity to be 
involved in the project plop-ning or to benefit from extensive 
contact with the consultants for that purpose. Despite the 
fact that the institutions will greatly strenathpn their 
capabilities at the outset of the project by 
hiring additional staff and that the Technical Advlsory 
Committee will bring otheI perspectives and experience into 
the program planning and implementation ~rocess, the Project 
Cr)mmittee believes that the provision of an experienced 
broad-based u.s. energy consultanting institution or firm 
will add a level of technical ability and experience which 
does not presently exist in the Caribbean and the creation 
of which is, in fact, one of the project's principal objectives. 

The joint Technical Advisory consulting firm 
or institution will be contracted jointly by the COB and CARICOM 
shortly after the signing of the project agreement. The initial 
contract is expected t.o be of two years duration and provide 
approximately five (5) person years of consulting services. 
AID funding for this activity, $250,000 for the COB and $250,000 
for CARICOM, is provided in the respective budgets. See 
Annex II- 10 and 13. As advisors to the CDn and CARICON energy 
units, the consultants will, .for example, assist in the develop
ment of final selection criteria tor technical sub-projects, 
institutional grants, contractors,training ~nstitutions and 
participants; assist in assessing the technical and economic 
soundness of technical proposals; ensure that Grantee personnel 
are a\·;are of relevant research fiIldings, training opportunities 

y, May be expanded a.c; required for suxessful project inpl.enentatial. 

http:informati.on


-27-

and sources of techni~al support; assist in the preparation of 
annual workplans; assist in the development of information 
feedback systems for monitoring and evaluating; assist in 
identifying technical assistance needs; and encourage and 
as si s t in the development of coordinated and complementary 
programs by the two Grantees. 

Throughout project implementation the COB and 
CAR1COM will be supported by an Advisory Committee chaired 
by CAR1COM and comprised of the CAR1COM merrber countries plus 
Bahamas, the Dominican Republic and Baiti. The Advisory 
Committee will ensure that the project purpose will be 
accomplished. The Committee will develop general guidelines for 
project implementation; advise on relative priorities for 
major program components including budget allocation, and 
periodically review Project implementation. To provide a 
greater level of technic.:,l expertise this advisory body will 
incorporate esc !/ technical representatives and as required 
request that COB contrac~: for specific technical advice wi th the 
Grant funds provided to CAR1COM and COB. The CP.R1COM and COB 
will have the day to day management responsibility in their 
respective areas. Both institutions have been selected for their 
abilities and experience in coordination and management of the 
specified areas (see Organizational Structure, Table B. on 
the following page) . 

CAR1COM Secretariat will establish within its 
Sectorial and Policy Planning Di vision an Energy Uni t to 
implement the policy and training programs. The Secretariat's 
exis ting staff will be 2.ugrnen ted to include a five (5) per
son staff and will hire consultants to assist countries to 
undertake various policy and planning studies including coun
try energy assessments. The Energy Unit will be headed by 
a program manager at the section chief level who will 
report to the Director of the Sectorial and Planning Division. 
The staff will include a Section Chief, an Assistant Project 
Manager and two Energy Specialists (to be trained in advanced 
energy assessments and policy planning). A training coordina
tor (for energy), will be added to the newly augmented train-
ing staff in the division of functional cooperatiol to directly 
support implementation of the energy training program. See 
Annex 11-5 for organization and 11-10 for budget. These posi
tions, except for the Energy Specialists, will be grddually 
funded by CAR1COM beginning the third year of project. The 
training activity will be further supported by the staff provided 
by the existing CARICOM/A1D training grant. Training activities 
have been integrated within CAR1COM to avoid duplication in the 
previously funded training program. 

II - Commonwealth Science Council. 
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TABLE B 

PROJECT ORGANIZATIONAL STRUCTURE 

PROJECT 
UIDELINES 

PARTICIPATING 

COUNTRIES 

-~ PROJECT ADVISORY 
COMMITTEE - CHAIRED 

BY CARICOM 

Members* ---
Country Representatives 

Repub Ii c and 
I 'i ai t i 

CDB, REPORTING 
IMPLEMEN
TATION 

COB 

I Technical and 
, Communication 
,- program management 
I 
:- fiscal management 

regional 
coordination 

_..--------,L - - -COORDINATION - - -
AT ENERGY GROUP LEVEL r 

SUB-CONTRACTS 

t 
I 

Intermediate R,~gional Institutions 
CARIRI, UWI, CEER, CMI 

UASD, Univer~ity of Guyana etc. 

policy development technical assistance informa. 
tion eXChange training. 

I , 

SUB-CONTRACTS 

Country Institutions: technical colleges, 
Ministries, National Science CounCils, citizens~ 

groups, cooperatives, commercial sector, 
individual partiCipants. 

all project activities training, communications, 
country assessments, and field tests 

SUB-CONTRACTS 

• Governments may wish to include their representatives of the Co~oDWealth 
Sci"nce Council (CSC) and outside consultante to assure technical input. 
and coordination. 
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CARICON and CDB will fund US., regional and 
extrapregional research institutions (CEER, mlI, CARIRI, CMI) 
and national technical institutes (e.g. St. Kitts Technical 
College) or other appropriatE national organizations (national 
science councils) for carrying out specific program activities, 
i.e. assessments, training, communications, and technical 
research activi~ies. 

~he CDB will coordinate the activities of the 
lucal and regional institutions involved in implementation 
of individual sub-projects including the provision of tech
nical assistance to the participating organization. The 
CDB will directly evaluate the technical, economic and social 
feasibility a~ctlyses of demonstration projects to be field 
tested and develop the selection criteria for future demon
stration projects. CDB staff will also evaluate the 
results of the field tests. 

The Project Design and Analysis Division of the 
CDB wil::" with the assistance to be provided have the capability to carry 
out its role. The Division has a well qualified staff of 
professionals with experience in technical assistance, infor-
mation transfer, project development and implementation. 
To this staff will be added four full-time professionals to 
form the Energy Group. This staff will be headed by a Program 
Manager at the Assistant Director level who will report to 
the Deputy Director of the Project Design and Analysis Division. 
The staff will include a Technical Officer, most likely an 
engineer with experience in environmental analysis, d 

Communications/Information Officer, and a Financial or ~conomic 
Specialist. ( See Annex Il-6 for organization and II-13 for 
budget) . These positions will be gradually absorbed by CDB 
beginning in the third project year and P" the end of the 
project be fully insti tutionized and fim .. 1ced by CDR. 

Prior to the signing of the Grant Agreements, 
the Divisions in CARICOH and CDR will assist manageMent in 
preparation for staff selection and negotiation with the 
agencies expected to participate in the project and assist 
in arranging for appropriate ag~eements with those ~genries. 

Role of GovernnH}nts 

The Caribbean governments will pIa)' a prir.lacy 
role in mobilizin0 the country's resourres dnd interests in 
energy planning and in alternative energy development. In 
twelve of the fourteen countries participating in the project 
an agency or ministry has been designat~d responsible fOL coordin
atinq energy activities in-countrY. This designated listing can 
be modified as requir.ed by the participating govern~ents. 
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The designated agency generally has broad statu
tory authority to undertake development activities in public 
utilities (electricity, water, sewage works) and has a core 
technical staff with some knowleda r ; of renewable energy resource 
development. A representative of this Agency may be selected 
to represent its country on the Projects Advisory Committee. 
The designated agency may be a Ministry of Public Works and 
Labor, a National Science Research Council, the Ministry of 
Finance, or the Hi~istry of Planning, This Agency coordinates 
energy activities including alternative energy activities 
of other public sector organizations (e.g. Ministry of 
Agriculture, Meteorological Departments etc.). The designated 
agencies in the participating countries are listed in Annex 11-7. 

In seneral, the governments of the Caribbean have 
very limited experience and expertise in areas of energy 
policy planning, resource assessment and alternative energy 
development. The capabilities of each government body desig
nated as lead agency vary considerably, from the sophistication 
of Jamaica's Ministry of Mining and Natural Resources in overall 
energy policy planning to the embryonic initiatives in the 
smaller LDCs. 

Most governments will carry out program activities 
using a combination of the lead ministry and other government 
agencies. A number of countries have taken steps toward a more 
directed alternative energy development effort and formed 
inter-agency or public and private sector commissions concerned 
specifically with renewable resource development. Examples 
are the Committee for Alternative Sources of Energy (CAS!::) 
in Belize, and the recently organized Energy Commission in the 
Dominican Republic .. These bodies have an advisory role for 
the government agencies involved in energy areas with varying 
degrees of influence. They provide the proper focus for infor
mation transfer and coordination and could perform an increas
ingly important governmental function in the Alternative 
Energy Project. 

Another important contribution of participating 
governments to the project is the commitment of in-kind 
resources necessary for in-country irr.plementation of project 
activities. These contributions are in the form of land for 
project sites, office space and personnel for the policy studies 
and salaries of participants while attending traininn rnurses. 
This has been quantified in the financial plan at $3]6,000. In 
some cases, this commitment extends to actual site prepara-
tion for energy projects (e.g. Antigua Public utility Authority 
water pumping sites) and performance of preliminary feasibility 
analyses (e.g. Belize stream flow data for mini-hydro nroiects). 
These resource contributions will be made during the review of 
potential field tests and will ensure adequate government 
interest in and attention to project implementation. 



- 31-

Role of Research Institutions . 
Because of the desire to strengthen regional institutions 

in the alternative energy area, it is anticipated that regional 
institutions such as the UW1, CEER, CARIR1 and CM1 will be 
utilized to provide technical assistance to activities in 
participating countries. These institutions, alone or in combination, 
could provide a broad range of needed capabilities in energy policy, 
energy assessments and alternative energy tecrulology applications. 
These institutions can also contribute to the project's training 
and communications programs. Annex 11-8 describes each institution 
with its location and areas of specialization. 

Role of Technical Colleges 

Technical college activities will consist of conducting 
technician level training in alternative energy applications, 
providing logistic support for professional level SelnlnarS 
and conduct~ng limited prototype development. There is a 
technical college in each participating country. Their 
capabili ties range from basic training in auto mechanics, 
accounting, etc., to more sophisticated technology development 
and testing. While these institutes will not, by ~nd large, 
conduct integrated project activities similar to the research 
institutions, they fulfill crucial program requirements in 
skills development at the local or national level. They help 
to ensure participation of lower income groups in the project 
in that their clientele are drawn from the lower income group. 

Participating colleges and institutes will receive assistance 
for development, expansion, and/or adaptation of their curricula 
related to alternative 8nergy applications. The respective govern
ments will be responsible for proposing institutIons and programs 
as a. first step in implementing training activities under this 
component. The CARICOM Energy Unit, assisted as necessary by 
consultants, will make the final selection of institutions and 
programs to receive project funds. The institutes presently being 
considered are as follows: 

Antigua 
Barbados 
Belize 
Dominica 
Dom. Republic 
Grenada 
Guyana 
Haiti 
Jamaica 
Montserrat 
St.Ki tts-Nevis-

Anguilla 
St. Lucia 
St. Vincent 

Golden Grove Technical College 
Uniden ti fied 
Belize Technical College 
Unidentified 
Unidentified 
Unidenti fied 
Guyana School of Agriculture 
Uniden ti fied 
College of Arts, Science, & Technology 
Montserrat Technical College 

St. Kitts Technical College 
Unidentified 
Unidentified 
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2. Program Areas and Activities 

a. Energy Policy Program ($937,900) CARICOM 
See Annex II-II for budget. 

The purpose of the. Policy Program is to 
establish and strengthen a regional capability in energy plan
ning. The program will improve the data base necessary for 
energy policy formulation. Improvement in the energy data 
base and analysis of energy demand, trends, and pricing will 
b~ undertaken along with the incorporation of energy planning 
into national economic planning. An understanding of the impli
cations of economic oevelopment on energy demnnn will also 
be developed, and energy issues that are best addressed on a 

regional basis will be identified. 

Energy plannirlg studies will provide the basis 
for the countries' energy technology development plans. 
Energy assessments, policy review and planning must occur to 
assure efficient utilization of existing energy systems, as 
well as to understand the role renew~ble energy systems can 
play in the economic development of the participating coun
tries. 

CARICOM Secretariat's Energy Group will be respon
sible for providing broad-based energy policy support to the 
participating countries. CARICOM's grant funds will be pro
vided for technical assistance for carrying out country assess
ments and country and regional policy studies. CARICOM's role 
is that of coordinator and organizer of high level government 
meetings on policy issues of cornmon importance to the Caribbean 
region. Because of CARICOM's experience in the Region, the 
application of policy definition skills to understanding and 
organizing energy policy issues is a natural role for CARICOM 
to play in the Alternative Energy Systems Project. 

The Policy Program will focus on two major objec
tives: (1) efficient utilization and conservation of 
existing energy in each country and (2) the development and 
promotion of renewable energy resources. Assistance and resources 
will be provided through the program to governments for support
ing their efforts in country energy assessments, policy studies 
and in identification of regional policy issues. 

Country Energy Assessments 

A major portion of the policy program will involve 
country energy assessments which will provide energy data 
upon which rational energy planning and policy development can 
be based. These assessments will use the country energy 
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assessment methodology developed by Jamaica. See Annex 11-9. 

Use of the Jamaican methodology will greatly 
reduce the time, expense, and manpower requirements for carry
ing out the assessments. The basic areas to be studied in a 
country energy study will include: country energy demand analy
sis; petroleum demand and end-use analysis; utility systems 
and their composition, expansion plans and rate structures; 
and energy growth and demand projections. Country energy 
assessments assist a country to comprehend its current energy 
situation and to begin developing a plan to deal with its 
future energy problems. CARICOM will provide technical assis
tance in carrying out country energy assessments. Two 
energy specialists assigned to CARICOM, Secretariat's Energy 
Unit, after completion of long term training, will assist par
ticipating countries to carry out their assessments. The 
varying size and energy-use patterns in the participating coun
tries requires that the approach and degree of details needed 
will be country specific. 

Country Policy Studies 

Country policy studies will be undertaken to 
assist governments to evaluate various energy policy and 
strategy options. As indicated below, where the energy problems 

and prospects are similar across several countries, joint or sub
regional studies may be undertaken. 

The country policy studies will assist countries 
in developing an overall policy framework and analytical 
methods. This institutional capability will be strengthened 
by the participants corning out of the training program who 
will provide the major in-country analytical and policy 
experience. Coordination of country policy studies with 
studies already underway, and the selection of participants 
for the training program, will be the responsibility of 
CARICOM. Country policy study requests will be evaluated on 
the basis of their potential usefulness to other countries, 
estimated cost, and impact on the country's energy problem. 

Country policy studies will cover a wide range 
of relevant energy issues such as: 

(1) Studies of energy conservation policies and existing 
opportunities. 
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(2) Studies on subsidization of the existing energy 
price structure and how prices can chanqe to reflect 
the international energy market and prarote social 
equity. 

(3) Studies on less energy-intensive industries for econo
mic development and utilization of more efficient 
end-use technologies. 

(4) Studies to encourage development of markets for 
indigenous energy resources. 

(5) Studies on the role and integration of renewable energy 
resource technologies with existing conventional 
energy systems. 

(6) Studies on factors influencing energy demand. 

Regional Policy Studies 

Regional energy policy studies will play a 
major role in the wide-spread application of renewable energy 
resource technologies. The understanding of energy issues which 
can best be confronLed on a regional level will aid the parti
cipating countries in developing their own energy policies. 
Examples of issues and policies which might be studied on a 
regional level include a study of regional approaches to 
manpower 2~d tebhnical resource mobilization and coordination 
for addressing the Caribbean energy problem; studies on com-
mon regional energy services; development of possible petroleum 
import strategies; development of tariffs and inter-country 
trade agreements on renewable energy equipment; and studies 
that deal with enerav production facilities that are larger 
than the host country's demands for a particular energy pro
duct (i.e. alcohol in Guyana, solar collector manufacturers 
in Barbados). Regional energy policy studies can provide guid
ance for country specific enerqy policies, as well as aid 
in directing efforts towards finding regional solutions to the 
Caribbean energy problem. CARICOM will have responsibility 
for designing and financing these studies. 

Energy policy development is a key component 
of the alternative energy program and will be supported by and 
supportive of the other program components. For example, one 
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)f the major goals of the training program is to provide a 
cegional cadre of personnel to do energy accounting and management, 
~nergy policy analysis, and energy planning. Trained individuals 
in these areas will play the major role in organizing and 
implementing country energy policies. The communication program 
will provide major information inputs into the policy making 
process. Inter-regional information links will be established 
thr.ough the communications program to ·provide effective 
exchange mechanisms for people working in energy policy development. 
Seminars on energy policy issues will also provide an effective 
means for transferring information and ideas on common resional 
energy problems. 

The technical program component will also be closely 
coordinated with and, in fact, partially influenced by the 
energy policy component. The result of energy policy planning 
will, in part, determine the type of enprgy technologies 
required to fulfill these needs and goals. As work in the policy 
area begins to define the needs, constraints, and opportunities 
of the Caribbean e.!ergy situation, much of the work in the communication, 
technical and training areas will be directed to address these 
issues. 
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b. Training Program ($1,324,oo~ CARICOM 
See Annex 11-12 for budget. 

The objective of this program is to train the skilled 
personnel necessary for the development of a Caribbean capa
bility in energy policy and planning, country energy and 
resource assessments, and renewable energy resource technology 
design and implementation. A comprehensive training pro-
gram will strengthen the institutional capabilities of the 
region to address the problem of developing nonconventional 
energy resources and managing conventional energy resources. 
Skilled manpower will be needed on a wide range of levels
from technicians who will operate and maintain energy systems 
through government policy makers. 

Within the Caribbean region there are currently few 
trained people w~,o could contribute significantly to the 
accomplishment of the overall project goals. With the excep
tion of the CSC/OAS energy accounting seminars and short pro
grams at CEER of the University of Puerto Rico, there exist 
no regional energy training programs. There are, however, 
institutions that have a capacity for training and need only 
to have ~his capacity developed in energy related areas. 

The training program is directly linked with the 
policy, communication, and technical components of the Alternative 
Energy Project. Many of the people who will ultimately be 
developing national energy policies will have participated in 
policy~elated training courses. Individuals participating 
in cou~try energy or energy resource assessment training will 
provide key inputs into the national energy planning process 
of their countries. The training program will provide govern
ments with personnel who have the analytical skills that will 
be required in evaluating energy policy options and overall 
energy strategies. 

Activities under the training program will represent 
a major information transfer mechanism in the Caribbean 
Alternative Energy Project. To ensure the trainees return to 
the Caribbean the contract/service system utilized in the 
CARICOM/AID 'L .. aining GrantlMill also apply to this project. 
Training program participants upon return to t~eir countries 
will pass on their new skills and knowledqe. Additionalllv. 
important information contacts will be formed by the parti
cipants through the training programs, resulting in the 
establishment of effective intra-and extra-regional informa
tion transfer networks. 

The training program will support the development 
of the technical program by providing much of the technical 

1/ See Annex 11-17. 
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expertise that will be required for widespread implementation 
of renewable energy resource technologies. Technical skill 
development will range from engineers with advanced training 
in design and implementation to technicians for operations 
and maintenance of renewable energy rc30urce systems. 

The training progrnm is directed toward three broad 
areas of skills development. Applied or operational training 
will develop technical expertise in all phases of renewable 
energy technology. This component of the training program 
involves technician tr~ining for the construction, operation 
and maintenance of different technology applications. The 
second area involves training in energy policy and planning, 
energy country assessments, and general analytical techni-
ques for national energy policy information. The thir:j 
area, professional training, will include members of the 
engineering, architectural, construction and other professional 
communities in studying use of renewable resources, energy 
conservation, energy efficient building design, and other 
aspects of commercializing renewable energy systems. Within 
these three training components, institutes as well as 
individuals will be supported. 

The following TABL~ C lists the program components 
and describes how participants are to be chosen, where they 
will be t ':cd.ned, where they will go after training, and what 
they are ::i.kely to do after training. Tte kinds and number 
of pEo'ople to h", t-rained are detailed in TABLE D, Illustrative 
Trainin0 Program Output Matrix. 



~ Training 
Program 
Component 
Regional 
Energy 
Specialists 

Country Energy 
Generalis ts 

Engl.neer I 
Designers 

Professionals 

--
'technicians 

Participant 
Se Ie ction 
Process 

Selected by CARICOH 

Selected and salaried 
by gove mmen ts 

Competitive 
scholarship, 
evaluation by 
regional techni cal 
experts selected 
by CARICOM 
Voluntary 
p arti cipati on 
program sponsor 
and content 
evaluated by 
CARICOM 

TABLE C 
Training ~rugram Process 

and ~sults 

I Training In~titute 
and Location 

Institutes b.'Jth resional 
and extra rpgional nith 
help frot;] outside experts 

Ins ti tu tes in region 
wi th outside expert 
help 

Technical uni versi ties 
In region and C.S. , 
technical experts 
brough t in to teach 
students .", f acu 1 ty 

Venue is the local 
technical colle;;es, with 
training to be done by 
experts. 

Program and institutions Program designed by 
ins tructors, taugh t selected by CARICOM; at 

students selected by technical colleges as 

technical colleges part of exis ti ng course-
work 

I 

I 
I 

Post-training 
Bnployment & 
IDcation 

Specialists head-
quartered at CARICO'":, 
,,,,i 11 aid cour:tries IT'. I ",'.lergy as s es s men ts and I 

policy analysis and 
development. 

Return to gove mmen ts 
'-' major focus for 
energy po Ii cy CiJ.,d 
planning activities 

Re turn to maj or R&D 
institutes In country 
doing technical work, 
or government ageucie~ 
In horne country 

Short workshops v!i 11 
improve professional 
capabilities. 

hbsorbed into local 
craft:;man market In 
home country; avai lable 
to work on al ternati ve 
energy te chno 10!:,i es , 
some to become entrepre-
neurs 

I , 

Impact on 
Region or 
country 

Will assis t countrir,s 
in natio:1al energy 
as s essmen ts and 
policy analysis. b~ a 
major resource for 
CARICON's policy 
study work 

Wi 11 provide major 
focus for national 
efforts ],n energy 
assessment and 
poli cy analysis 
Expertise f01 
adapting te chnologies 
to Caribbean region 
major design and l.nr-
,) lemen ta ti on 
responsibilities 
Accelerate use of 
conservation and 
alternative tech-
nologies into 
eC0nornies, commer-
ci ali za tion of new 
cO!1cep ts and tech-
nologies 
Provide technician 
level ski lIs in the 
operation & main-
tenance, and in-
s tallation cf al-
temati ve energy 
te chno 1 r .Q..es . ,., 

> , 
~ W 
t'l (XI 

I n 
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TABLE D 

ILLUSTRATIVE TRAINING PROG".AM OUTPUT MATRIX 

7he following matrix describe~ the numbers, types and availability 
of participants in the proposed training i'r:"ograms. The matrix is broken 
into two main training areas, Policy and l~chnical, with the expected num
bers of participants in each category and when they may be available. The 
proposed trainiTlg program addresses a wide range of skills development 
components with greatly varying lengths of time spent in actual training. 

APPROXIMATE NUMBER OF TRAINEES 
Type & Level FY80 81 82 83 84 TOTAL 

Energy Policy Training 

Regional Energy SpecialiRts -
energy assessment3, accounting 
and policy analysis 1 1 2 

Co:mtry energy gE:ne ralis ts - 14 14 28 

Technical Training 

Engineers/Designers -
specialized technology 
training 10 10 20 

Professionals - con tinuing 
education 70 140 190 190 190 780 

Technicians - installation and 
maint.:!nance training 42 84 112 168 168 574 

Other Technical Training (Funds available i CARIC M/AID P oject 53 -0014) 

TOTAL 127 235 316 368 362 1404 

I 
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The following section describes the components 
which will make up the training activities in the Alternative 
Energy Project. These program elen~nts will be under the 
direction of the training officer who will be located within 
the CARICOM Energy Unit. Evaluation of program proposals 
and scholarship applicati0ns will be under the responsibility 
of the Training Officer, and may be performed by an evaluation 
committee within CARICOM or by outside experts. Outside 
training experts can be recruited through personnel networks 
at VITA, ATI, or the Universities listed in Annex 11-16. 

Energy Policy Training 

- Regional Energy Specialists Scholarships. 

Two persons from the region will be eligible to 
participate in a twelve month program of training at insti
tutes in both the Caribbean and the U.S. The people will be 
trained intensively in performing energy assessments, energy 
accounting, and policy analysis. After training, they will be 
headquartered at CARICOM as the l~ey resource people to assist 
countries in organizing, implementing, and analyzing the 
results of the individual country assessments. They will 
be assisted in each country by individuals who have participated 
in a more generalized energy trainin~1 program. In the larger 
nations the energy specialists will 2.ct to assist the efforts 
that may be underway, whereas in the smaller nations they will 
take the lead role in performing cOlmtry energy assessments. 
The estimated cost of this training is $28,000. 

The training for these two specialists will involve 
study at CEER in Puerto Rico, UWI, State University of New 
York at Stony Brook, and various specialized short courses 
on planning and implementing country energy and resource assess
ments. (See Annex 11-16). The final training program will 
reflect the previous training and experience of the candidates. 

The two Regional Energy Specialists wilJ be fully 
salaried during their training period and for the four years 
thereafter with project funds. (See Training Budget Annex 11-12) 
Selection of candidates will be based upon previous relevant 
experience and be advertised through normal regicnal channels for 
jobs of this nature. In addition, governments and institutions 
may be asked for recommendations. Selection will be made by 
CARICOM. 
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Country Energy Generalists 

At least one person selected by each government will 
participate in a four-six month training program in energy 
policy and planning. The training will give participants an 
exposure to the basics of energy assessments, policy analysis, 
and energy management. The major purpose of this training 
component, costing an estimated $212,200, is to introduce into 
the governments as quickly as possible a capability and 
familarity with a wide range of energy policy and planning issues. 

Training may consist of a specially designed program 
at the UWl or at a U.S. institution. (See Annex 11-16). Those 
trained will in manj cases become their government's 
'c00rdinator for energy policy and planning activities. Their 
familiarity with energy and resource assessments will also 
make them key r-ontracts in each co~try for the two regional 
energy specialists. Some countries may require their representative 
to specialize in a particular area and,fwlds permitting, may send 
more than one participant. It is anticipated that the training 
program utilized would train about fourteEn participants in 1980 
and a similar number in 1982 at a cost of approximately $7,500/ 
participant. Trave 1 and expenses wi 11 be provided l.Jy the program, 
while government will continue to pay the participant's regular 
salary. 

Technical Training 

Engineers/Designers 

This program component will permit approximately twenty 
engineers to pursue post-graduate training of up to one year in 
:l specialized energy technology. This training component, for 
example, could sponsor a l1ti Ii ty engineer who wished to study the 
integration of Wind-generated po~er into conventionally-generated 
power systems. Scholarships will not necessarily lead to formal 
degrees, but can be used for an intensive sw~mer or semester of 
study. Training wi 11 be made avai lable to technically qualified 
persons who could become regionally available experts on a single 
or set of related energy technologies. 

The Training under the component will, as appropriate, be 
provided through existing Caribbean or US. programs or by augmenting 
the capabilities of a Caribbean institution. CARJCOM will determine 
the appropridte tr~ining vehicle based on the number of trainees 
for a given course, the adequacy of existing Caribbean programs and 
related financial and technical considerations. A total of 
$265,200 is presently earmarked for this program activity. 

- Professional Training 

Some $402,700 in Grant funds will fund specialized short 
courses for local contractors, architects, engineers, industrial 
managers and relevant experienced professionals on uses and 
applications of renewable energy resources and energy conservation 
technologies. These courses will permit the disseminating of these 
technologies to the professionals and entrepreneurs who are in a 
position to utilize and commercialize these technologies. 
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CARICOM will contract with consultants to develop, schedule, and 
present such courses on each island or regionally,as appropriate. 
Two to three seminars per year per country would permit the involvement 
of about 780 professional participants, over the life of the project, 
and would greatly accelerate the rate at which renewable energy 
resource and energy conservation technoLogies will be adapted to commercial 
use. 

- Technicians 

The project will suppurt technical schools and colleges by 
expanding their existing courses to include instruction in 
renewable energy technologies and energy conservation. Existing 
coursework will be expanded through use of some $416,300 of Grant 
funds to train technicians for exalllple, in plumbing courses, on 
installation and maintenance of solar he c. v, L,'_ r systems, mechanics 
r:m wind turbine operation and maintenance I refrigeration technicians 
on al ternate- fue 1 refrigeration systerr~ i~r'cl ene rqy conservation, etc. 
The funds will be utilized for purchase of altenldtive energy 
equipment and materials, for partial payment of instructor 
salaries, and for short-term courses (these could be funded by the 
communications program). This ener0Y tecrmicia~ program will develop 
a pool of some 574 skilled personnel capable of making a living in the 
traditional trades together with a working knowledge of Alternative 
Energy Systems Applications and installation. 

The region's technical colleges have expressed gredt 
interest in developing a training cupability in renewable 
resource and energy conservation technologiES. For example, 
St. Kitts Technical College has designed curricula to develop 
alternative energy training capabilities requiring approximately 
$7,000 per year to ;:mrchilse equipment ilnd Day salaries to implemc;nt 
this program. While technical colleges provide an effective mecnanism 
for both training and information dissemination not all techn!cal 
colleges in the region possess equal capabilities. Thus CARICOM will 
be responsible for evaluating programs P'j!: forth by the technical 
colleges and the colleges' abilities to ~~rry out the proposed 
training activities. This Evaluation may be assisted by outside 
experts using a portion of CARICOM's u)nsulting support funds. 

As indicated below, the technical colleges may also participate 
in appropriate field-test projects where the technical college has 
the expertise required. The technical college~ Y'ill apply to CDB 
for these projects like any other contractor. In this way students 
would receive "hands-on" training ilnCi loc::il rcnewabl e energy resource 
trainlng efforts would be further e:-..pand'-~C'. 

Other Technical Training - Small Grants Program 
(suggested for funding under CARICOM/AIJ Regionul 
Training Project. See Annex lL-17 for description 
of this project) • 

This suggesten t:-ain 1.;-.g 3.ct i vi ty uti li zes funds availajle 
under the CAHICOH/USAID training granl to which <:.pplication can 
be made for scholarshj ps and seminars not spe:,-:ificc: Uy identifIed 
nor addressed under this project. Under this p1ogr~ individual 
training ini t i ati yes could be funded in an!as such as short-term 
"hands-on" training for partiCipants in field testing of renewable 
resource en.:::rgy technologies, a series 0: visits to energy related 
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workshops or seminars by government or university personnel, or the 
visitation of a researcher or government official to a number of 
energy technology or energy policy centers in the u.s. for short-term, 
specialized training sessions. This grant fund will be administered 
by the CARl COM and used to fund innovative training'ideas or projects. 
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c. Communications Program ($612,SlO) CDB 
See Annex 11-14 for budget. 

. . A key com~onent of the Alternative Energy Systems 
ProJect wlll be expanSlon of the communication capabilities 
of the region to handle technical and general interest in 
re~ewable energ~ information. The CDB's Technology Information 
Unlt (T.I.U.) wlll be the base for implementation of the 
communications program. See Annex 11-18. 

The Communications Program will (I) identify the various 
interested groups such as re5earchers, professionals, policy 
makers, technicians and commuility outreach organizations, and 
respond to their particular technical informational needs; (2) 
identify information gaps in energy problem areas, t~chnology 
R&D, field testing, policy issues and training; and, (3) 
establish a technical information exchange network in alterna
tive energy development. The communications network is simply 
a mechanism for information transfer. Its function is to make 
useful linkages between organizations and individuals working 
in the alternative energy field both within and outside the 
Caribbean region. 

Existing energy information transfer mechanisms are 
currently limited to informal networks between researchers and 
teachers both within and outside of the region. These networks 
have been established in a random non-coordinated fashion and 
are limited in scope.lIThrough the institutionalization of 
more structured information transfer mechanisms, the communi
cation program will be able to meet a full range of energy 
information demands in an effective manner. Utilizing exist
ing non-energy information networks (i.e. CDB's TIU, CARDI 
newsletter etc.) as well as meeting needs previously unfulfilled 
the communications program will be able to make a significant 
impact early in the project. By the end of the project the 
communications ?rogram will be fulfilling a major coordination 
role both between the project components and for energy-related 
issues within the Carlbbean. 

Intra-regional communication is a major problem in the 
Caribbean. The lines of communication are often indirect and 
in many cases it is easier to go directly to the industrialized 
nations for information even though it may exist within the 
region or even the country. Specific activities financed under 
the Con~unications Program are as follows: 

!/ See ANNEX 1-19 for a listing of existing networks. 
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Alternative Energy Workshops & Seminars 

This project will fund four regional or national 
workshops and seminars on specialized topics relevant to 
alternative energy technologies and policies. These workshops 
and seminars will focus on a technology such as wind, solar or 
biomass, or on problems facing governments in regard to energy 
policy issues or alternative energy tectnology applications. 
Topics that might be addressed include: 

Availability of resources and skilled labor, 

Economic policies 

Rural electrification 

Delivery of basic services 

Effective of use of country energy assessments 

Long-range national energy planning 

Grid-connected wind energy conversion systems: 
financing and operating problems 

Alcohol fuels for the Caribbean: 
problems and prospects 

Tropical country alternative energy projects: 
The Hawaiian and Philippine experience. 

Workshops and seminars will be both important 
information transfer and training mechanisns. Information 
will be exchanged during seminars ~t the same time informa
tion networks are being established by the participants. The 
objective of a workshop format is to encourage active partici
pation and information exchange through small group meet~~gs. 
Experts can then address the problems specific to a particular 
issue or project. 

Seminars and workshops will be organized by the 
communications officer with input from professionals, insti
tutes and governments in the region. These funds can also 
be used to send regional participants to seminars inside and 
outside the region. 

Abstract and Translation Services 

Some $44,000 of grant funds are available to contract 
for the translation of all relevent information on energy 
resource assessment, energy and development issues, and alter
native energy applications in English, Spanish and French as 
required. These funds would also be used to contract for the 
preparation of conferencemrl seminar abstracts. 

Alternative Energy Information Clearinghouse 

Energy library in COB's T.I.U. will be the cen
ter for collection, storage, and dissemination of information 
relevant to alternative energy applications for the region. 
CDB's Technology Information Unit provides established link
ages to one of the largest information centers in the world, 
the U.s. National Technical Information ~ervice (NTIS). This 
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operation is being expanded to tap into other international 
information centers (e.g. the Intermediate Technology Development 
Group (ITDG) f the Brace Research Institute, Volunteers in 
Technical Assistance (VITA) and TRANET. Hany of these orgall~_za
tions have collected a considerable number of studies on the 
potential for alternative energy technologies in developing 
countries. The TIU will collect this kind of information and 
selectively evaluate those R&D activities that are most 
relevant to the Caribbean. Through an extensive outreach 
program, participating countries including the Dominican 
Republic and Haiti will be encouraged to use the T.I.U. either 
through contact with the visiting COB Communications Officer, 
or by sending in direct requests for information. The T.I.U. 
will acquire various R&D reports, professional journals and 
periodicals and provide educational materials and audiovisual 
equipment coupled with the T.I.U. will be $~1,650 of Grant 
funds to provide countries with books, journals and audiovisual 
equipment. The materials will be sent by the COB Energy Unit 
to country information centers established in conjunction with 
either country energy centers, UWI, Extra Mural Centers, or 
the technical colleges. 

Special Communications Project 

1. Travel funds are Grant funded for the COB 
Communicatlons Officer to visit each country including Haiti 
and the Dominican Republic and make local contacts for the 
purposes of: (1) identifying sociological, economic, and 
technological aspects of energy problems, (2) determining 
the informational and technical needs relevant to alternative 
energy that will address these needs, ( 3) making people aware 
that the program exists and that information and resources 
are available, (4) delivering information and technical 
assistance in a form most useful to the user; and (5) collect
ing and disseminating information at various project sites. 

2. Periodic (Bimonthly or Quarterly) Technology 
Newsletter financed under the Employment/Investment Promotion 
Grant will have a special section on energy technology, energy 
projects works, training programs, scholarships resources 
available through CARICOM COB, AID and other donor agencies. 

3. Information supplied supplied to existing 
newsletters (e.g., CAROl, CSC, CADEC, mI, CARIRI, etc.) on 
alternative energy developments relevant to the rarticular 
audience. 

4. One of the functions of the cOIT~unication 
officer is to strengthen the communications between private 
voluntary organizations, community groups, private entre
preneurs, and Peace Corps volunteers. The communication 
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Officer will establish contact with these organizations to 
allow their staffs: (1) to learn from the community (and 
vice versa) about on-going activities and informational and 
technical needs; and (2) to link available volunteers with 
community-based organizations in need of technical assis
tance and training. This activity and increased communication 
could help PVO's identify potential projects and identify 
avenues of need, local training or technical assistance. 



d. Technical Program ($2,625.800) COB 
See Annex II-IS for budget 

The fourth project activity is the Te~hnical 
Program. The major objective of this program is to pro-
vide field testing of a variety of renewable energy tech
nologies, including wind power, biomass utilization, micro
hydro power facilities and direct solar utilization 
appropriate for community or individual applications, 
Geothermal power and advanced energy systems such as photo
valtaics represent two ether areas of interest in the tech
nical program, but field tests are not contemplated for these 
technologies due to the major cost of application. 

The ORR consultant team during intensive review 
surve¥ed fourteen Caribbean nations and identified some $2.3 mil
lion!! of sub-projects for field testing considered to be of 
greatest interest and most needed in each country. The country 
by country field tests list developed during this survey is 
reproduced in TABLE E which follows. Using the DHR consultant 
team findings project proposals will be developed in each coun
try arid submitted to the Energy Unit of the COB. These proposals 
will be evaluated and if suitable will be funded under the 
project, except in the case of Dominican Republic and Haiti 
where all field tests will be bi-laterally financed. Because 
of the rapid changes taking place in this field, $516,800 has 
been earmarked for technical projects that will be identified 
during project implementation. Implementing institutions have 
been tentatively identified in each country. If necessary 
technical assistance for proposal formulation and implementation 
will be obtained from private consultants, UWI, university of 
Guyana, INDOTEC, CEER and other extra regional and regional 
research organizations. 

The Technical Program consists of four activitie
These include Renewable Energy Resource Assessments, Analytic 
Support, Applied R&D and field testing. These activities 
are discussed below and detailed in TABLE F. 

Renewable Energy REsource Assessments will be 
necessary to identify the prime sites for technology field 
tests and commercial deployment, especially for wind power 
and hydro-power opportunities. These technologies require 
site-specific evaluations of available resources such as 
wind-power, biomass production rates, hydro potential and 
direct solar radiation incidence. Evaluations such as these 
are necessary to determine utlimate resource availabilities. 

!/ Does not include field testsHai ti or the Dominican Republic 
as these sub-projects will be funded under AID's bilateral 
program. 
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The Analytic Support activities, will in
volve technical applications and extent-of-resource studies. 
These analytic efforts will determine where the are~s of 
technological opportunity are greatest for renewable energy 
resource utilization. 

~he Applied R&D activity will draw on the 
initial results of the field tests to determine what changes 
or modifications to the existins technology are required to 
increase its cost effectiveness. LOLal Caribbean conditions 
will influence the technologies u~ilized: this program com
ponent will provide the technological adaptation. 

The Field Tests represent a necessary step to
wards the commercial applications of renewable energy tech
nologies on a significant scale. It is only through the 
actual testing of devices that decisions can be made for 
further investments. 
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'l'ABLE E 

ILLUSTRATIVZ COUNTRY-BY-COUNTRY RECOMMENDED PROJECT 
LIST AND PERFORMING GROUPS 

COUNTRY 

Antigua 

Barbados 

Belize 

Dominica 

Dominican 
Republic 

Grenada 

Guyana 

Haiti 

Jamaica 

PROJECT 
(Commercial Usage) 

1) Wind Water Pumping (Irrigation) 
2) Biogass (cooking) 

1) Grid-Connected Windmill 
2) Solar stills (water) 

1) Mini-Hydro (village 
electrification) 

2) Wind Water Pumping (irrigation) 

1) Charcoal (cooking and export) 
2) Mini-Hydro (grid-connected) 

1) Wind Water Pumping (irrigation) 
2) Crop Dryi6g (crops) 
3) Bagasse Drying with Solar 

Energy, 

1) Biogas (cooking) 
2) Wind Water Pumping (irrigation) 

1) Charcoal (cooking & export) 
2) Mini-Hydro (grid-connected) 

1) Charcoal (cooking) 

2) Wind Water Pumping (irrigation) 

1) Biogas (diesel option) 
(electricity for on-farm use) 

2) Charcoal (cooking) 

Montserrat 1) Grid-Connected Windmill 

2) Biogas (cooking) 

St. Kitts/I) 
Nevis/ 2) 
Anguilla 

3) 
4) 
5) 
6) 

st. Lucia 1) 
2) 

St. Vincent 1) 
Z) 

Sblar Hot Water (hospital) 
Small Wind Electric (g~id-

connected) 
Wind Water Pumping (irrigation) 
Crop Drying (crops) 
Solar stills (water) 
Crop Dryers (crops) 

Solar Hot Water (hospital) 
Crop Drying (crops) 
Crop Drying (crops) 
Biogas (cooking) 

PERFORMING GROUP 

Golden Grove Technical College 
Golden Grove Technical College 

Barbados Light and Power 
CAnEC 

Ministry of Energy & 
Communications 

Ministry of Energy & 
Communications 

Forestry Department 
Dominica Electricity Services 

Indotec, INAPA 
Indotec, 
Indotec, 

National Science Council 
National Science Council 

University of Guyana 
Ministry of Guyana 

Ministry of Natural 
Resources and Energy 

HACHO 

Ministry of Mining and 
Natural Resources 

Forestry Department 

Montserrat Electricity 
Services 

Montserrat Technical College 

St. Kitts Technical College 
St. Kitts Technical College 

st. Kitts Technical College 
St. Kitts Technical College 
St. Kitts Technical Cbllege 
St. Kitts Technical College 

st. Lucia Technical College 
WINBAN 
st. Vincent Technical College 
St. Vincent Technical College 



TECHNOLOGY 

WIND 

B::orMSS 
I Direct 
burn) 
(Biogas) 
(Charcoal) 
(Alcohol) 

HYDRO 

RENEWABLE EHERGY 
RESOURCE ASSESSMENT 

Status of Data S~rvey 

Ide~tify necessary 
Tasks and available 

data 

Carry out surveys in 
areas .... :i th large 
potential 

Assess status of 
current data 

Ident~fy necess~ry 

t~sks 

C~rry out surveys 
in areas with large 
poten~ial 

Asse:;s status of 
cu -Ten t data 

Ide,tify necessary 
tasks 

Carry out surveys 
in areas wlth large 
potential 

TABLE F 

TECHNICAL PROGRAJ.l - ACTIVITY AREAS 

ANALYTIC SUPPORT 

Applications study 

field Test Feas
ibili~y studies 

Ccrrosion Pro
tection 

Maintenancp Design 

Applications Study 

Concentrat.e on 
methanol feas
ibility::::tudy 

Applications Study 

Corrosion Protection 

Maintenance Design 

APPLIED R&D 

Corrosion Test
ing 

;·1aj.ntenance 
Procedure 
Development 

Results of Field 
Tests 

Design of bagasse 
handling systems 

Bior.lass systems 

Charcoal product 
analyses 

;'i::lintenance Pro
c",dure Develop
ment 

COI1<:rol syster.o 
development 

Pm·;er condi tion
ing equir.lent 

FIELD TEST 

Site selection \oJrt~er 

Pur.oping 

Procurf?ment 
and 
ins~allation 

Batt~ry 

Systems 

Start-up 
op.eration 

Grid 
Connected 
System 

" 

" 

" 

" 

" 

Charcoal 

Small, medium 
and large 
scale methane 
digesters 

Grid-connec+.:ed 
micro-hydro 

Autonomomus 
micro-hydro 



DIRECT 
SOLAR 
( .... ·aterheating) 

(crop drying) 

(solar stills) 

GE0THERHAL 

Assess Status of 
Current Data 

Applicntions Study Local m::l.teriai.3 

Identify N~cess~ry field Test Fe8sibil- Wat~r corrosion 
inhibitors Tasks ity studies 

Continue Sll!"":~yS 

Assess Status of 
current data 

Identify necessary 
tasks 

Co-ordinate survey 

Corrosion Protection Adnrt~tion of 
Crops Dryers to 
Tlf?£ion's crops 

Applications Study 

Field Test Feasibil
ity studies 

Cor!"'osion hnalysis 
of thermal sources 

Development of 
special p::l.z:ts 
by small scale 
systems 

activities Corrosion Protection 

ADVANCED SYSTEMS Assess Status of 
current data 

Applications study " 

Identify necessary 
tasks 

" 

" 

,. 

" 

" 

Hot W:lter 
Ins t a 11 at! or 

Crop ,1 rye rs 

Solar sUlls 

Identi.:y or.
going 
aSSCSSr.1en-::s 

Participate d: 
appropria:e 

" 

VI 
IV 
I 
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rlfter the establishment of the CDB Energy Group 
and hiring of the Technical Officer, technical program activi
ties will begin with the recommended field test projects 
listed in TABLE A. 

Technical Program activities approved by the 
CDB will be carried o~t by a'propriate national regional 
and eYcra-regionai sititutions. CDB will have respon
sibility for supervision, reviewing, evaluating and approv
ing technical program sub-projects. In some cases, 
governments may have a sub-project identified but be 
unable (due to shortage of skills or lack of experience) 
to submit the required quality contracting of proposal. 
In such cases, CDB Energy Group Staff will use normal 
cnB procedures to provide technical support and expertise 
countries to assist them in rroposal definition and 
preparation. 

The ~stage project review process would 
work as follows: 

1) 

2) 

Proposing country submits a Proposal Definition 
Letter. In this letter, details are provided 
as to; 
- Project description and rationale 
- Per.forming groups identified and qualifications 
- An estimated time-line 
- Des,ription of costs and available resources 
- Neu' for technical assistance 

CDB Energy Group reviews the Proposal Definition 
letter and either: 

Returns a critiqued copy noting further require
ments for final proposal submission (a more 
detailed version of the letter) 

- Returns a critiqued copy noting available 
technical resource to be consulted for final 
proposal definition and drafting. The Energy 
Group would provide funding to support the 
final proposal forumation. 

Projects in the Technical Program will not be 
funded unless they meet the agreed criteria. A draft set of 
criteria were generated at the Caribbean Alternative Energy 
Systems Conference in May; they are as follows: 
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Criteria for Projects 

1. 

2. 

3. 

4. 

Country must have undertaken a prelimi~,ry assess
ment of its energy problems and needs.- (Can receive 
assistance under the project for this) . 

Project must fit within the geneicl energy policy, 
plan and program of the country.-/(If no plan, can 
receive assistance under the project for develop
ment of a plan) . 

Project must be technic~lly and economically feasi
ble. (Preliminary tech' tical study to be done by 
COB or contracted) . 

Project must have Government approval. 

5. Project should not duplicate other efforts (~n 
country) . 

6. Commercial aspects of projects should be considered. 

7. Project should contribute to reduction of dependence 
~n imported energy. 

The final set of crjteria will incorporate 
additional considerations such as: 

!/ 

impact on the poor 
demonstrated ability of implementing group to carry 
out the project 
small scale projects are culturally acceptable 
(social feasibility) 
projects are environmentally acceptable 
projects provide high visibility and educational 
value 
net value fossil fuel consumptive effects, including 
consideration of technology, manufacture and trans
port, are beneficial. 
capability of employment generation. 

The need for a national energy assessment and, general 
energy plan before project implementation will vary depending 
upon the type of project to be undertaken as well as the com
plexity of the countries energy economy. Energy projects which 
do not tie into the national electricity grid or satisfy an 
energy demand previously unsatisfied (such as small solar water 
heaters, solar stills, crop dryers or wind water pumping systems) 
will not have to w.'li t for country enerqy ~nalysis to be complete 
before implementation. However, larg~ grid-connected or major 
commercial fuel displacing proiects. (such as large wind-electric 
systems are biogas digestors) d~sign and implementation 
should be a result of a country's identified needs and 
rational policy planning process. The complexity of a 
country's energy economy will also be a factor in 
determining the need for an energy assessment before 
project implementation. The energy needs of the simpler 
energy economies and the approriate alternatives are 
more quickly and easily identified than in the more com-
plex economies. 
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A quarterly review of ongoing technical projects, 
as specifi~d in the Implementation Plan, will be performed by 
COB Energy staff. This will provide an assessment of progress 
towards objectives, will flag poorly performing or failing 
projects and monitor cost~ccounting and budget detail 

Technical Program Budget Summary 

Annex II-IS presents the Technical Program 
Budget Summary. Budget estimates were derived from an analysis 
of the operational needs and objectives of the program. Thede 
objectives took into consideration ultimate resource availabil
ity in the Caribbean region and the economic feasibility and 
current commercial status of each technology. A detailed 
budget for each technology is on file at RDO/C and will be 
provided upon reqvest. 

Windpower receives the largest portion of the 
5 year budqet wome $680,000. This reflects its general avail
ability throughout the region and the need for extensive site 
specific resource assessments for its utilization. 

Biomass, as a w~dely available resource (and 
as a potential source of alcohol fuels in the future) receives 
the next largest amount of funding approximately $490,000. 
Although biomass resource assessments can be inexpensive, a 
great :eal of analytic support and applied R&D will be required 
to develop an alcohol fuels industry, for example. Also, these 
technologies can be large in size and, therefore, expensive 
to dc·monstrate. 

Hydropower is the next largest budget item, about 
$380,000, not because it is less ~esirable, but because it has 
a limited number of productive sites. Windpower is also 
restricted to specific sites, but there are more of them 
throughout the region. 

Direct solar energy utilization receives fewer 
funds ($265,000) because of its commercial status. Solar crop 
dryers, solar stills and solar water heaters are alII produced 
commerci~lly in the Caribbean. A large portion of this budget, 
in fact, is devoted to solar radiation resource surveys which 
are needed th~oughout the islands. Technical progra~ funds 
may also be dlrected to solar cooling, solar photovoltaic 
systems and other advanced system~,when it appears that they 
will be reasonably cost effective. The ongoing work at UWI, 
St. Augustine, Trinidad, in solar cooling could be supported 
by the pros-ram. 

A brief description of each technology area and 
a review of the Technical Program is included in the Technical 
Analysis, Section IV. B. and Annex 11-20. 
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A. lnsti tutional Analysis 

1. BackgrO\.'Jld. 

A major purpose of the project is to establish and strengthen the 
institutional framework in the region for designing and carrying out 
country energy assessments, developing energy policy, conducting 
coordinated energy-related training and communications and activities, 
and testing alternative energy technology applications. Other 
major purposes in the institutional development under this Project are to: 

build upon existing technical, managerial, communications 
and training expertise in the region; 
further develop the technical capabilities of participating 
institutions in energy areas; 
achieve regional institutional cooperation in implementing 
the four program areas of the Project. 

At present an indigenous institutional capability does not 
exist in the region to conduct the necessary analysis, planning, and 
applied research required to develop alternative energy programs. 
Technical expertise is limited and dispersec among many regional and 
national institutions, and the coordination of alternative energy 
development efforts in the Caribbean is in an embryonic stage. 
Institution building aspects of this project must address these 
problems as well as consider basic development needs su~h as labor 
availability, management systems and organizational structure. 

The insti tutional. organization of. the program consists of an 
Advisory Committee chaired by CARICOM G:.1:c', i:espollsible for project 
guic1ance, two grantees and executing a.ge'lcies, the CDB and CARlCOM, 
a number of implementing agencies such as major research institutes 
within the region like CEER and UWI, and a larger number of training 
and specialized research organizations. To assist rnRICOM/cDB during 
the first two years of project implementation, a consultant advisory 
group iE provided to strengthen the organi zations I capabilities to 
plan and implement the program. The criteria upon which institutions 
were included in the project and an analysis of their current 
capabilities and deficiencies are presented below. 

2. Advisory Committee 

CARlCOM will chair an Advisory Committee composed of 
representati ves of fourteen participating countries including Haiti 
and Dominican Republic as voting members, and representatives from the 
CDB and participating institutions, such as UWl, CSC and CEER, as 
invited observers. This committee will meet on an Ad Hoc basis twice 
yearly at first and then annually to carry out a number of policy review 
and project evaluation functions related to the implementation of the 
Alternative Energy Systems project. Specifically its tasks will b~: 

to set broad guidelines for program direction; 
to establish relative priorities for program components 
including initial budget allocations; 
to periodically review progress in project implementation; 
to resolve major policy conflicts arising during project 
implementation. 
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Project management staff within the COB and CARICOM 

will report to the Advisory Committee on the implementation of 
project activities and will carry out committee recommendations 
concerning policy, budgetary allocations and criteria concerning 
demonstration project selection. 

CARICOM is the primary political organization in the Caribbean 
for inter-governmental cooperation and coordination. CARICOM sponsors 
and conducts the Heads of Government Conference as well as ministerial 
level meetings which seek regional coordination in policy mat~ers 
related to econom::c development. With its political base, purpose 
and operational background, CARICOM is selected to chair the 
Alternative Energy Program Advisory Committee. The Committee will 
decide the locale for its meetings during its first session shortly 
following PP approval and signing of the grant agreements. 

3. Executing Agencies (COB & CARICOM) 

a. Selection Methodology and Evaluation. 

The COB will have management respo~sibility for the Communications 
and Tec,mic<'11 Programs of the Al ternat i -.. e Energy Project; CARICOM will 
manage the Policy and Training Programs. Initially it was felt that 
designating a single institutio~ as the executing agency would provide 
the best means for overall implementation and integration of Project 
activities. A detailed set of selection criteria were developed 
(Annex 11-21) and the capabilities of eleven regional institutions 
were evaluated with respect to specific programmatic requirements 
of the executing agency role. The assessment involved meetings held 
with representilti.ves fr0m: 

all participating governments; 
research and development institutions; 
regional and national development organizations; 
international donor groups and private volunteer organizations; 
universities, colleges and technical (training) institutes; 
interested private sector groups; and 
USAIDs in the Caribbean region. 

Based on this extensive review it was determined that designating 
both the COB and CARICOM nS grantees and executing agencies will 
most effectively serve the purposes of the project. 

COB's administration of the Technical and Communications 
Programs links closely with its established roles in technical 
assistance, project development and implementation, and information 
transfer. Specifically the Technology Information Unit and 
Technology Resenrch Flmd (see Annex 11-18) recently established 
under the Employment/Investment Promotion project, provide mechanisms 
wi thin COB \lh1ch direct ly lend themse Ives to Comrmmications and 
Technical Program acti vi ties. See 'Annex I I -6 for COB Organi zation 
Chart. 

other attributes of the COB which are considered important 
for its selection as an executing agency are that it: 

has an escablished reputation and broad experience in 
regional economic development activities; 
has experience in management and administration of 
integrated developIr.cnt projects of similar size and type; 
emphasizes development projects with commercial potential 
and region-wide replicability; 
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has established programmatic ties and close working 
relationship with AID in similar technical assi3tance 
areas; 
has links with international development and donor 
agencies, to promote coordination of alternative energy 
activities and avoid duplication of efforts in region; 
has an extensive on-board technical staff with experience 
in conventional energy projects; 
has the capability to identify and hire development 
professionals in specialized fields; 
can become the mechanism to loan finance commercial 
ventures in renewable energy technologies and become the 
recipient of other donor financing to mak~ additional 
resources available in the alternative energy field. 

CARICOM's management of the policy and training proqrams is 
also a logical extension of its traditional roles and ongoing activities 
as a Caribbean regional institution. As discussed in the Advisory 
Committee section, CARICOM is the principal political organization in 
the Caribbean. Its three main areas of endea~or involve sectoral 
policy and planning, regional Trade and Statictics and Functional 
Cooperation. The Divisions of Sectoral Policy and Planninq and 
Functional cooperation will be responsilJJe for implementi.1Lion of 
the policy and train inC] programs respect.i. vely. See Annex 11-5 for 
organization chart. 

CARl COM , s membership includes the twelve English-speaking 
countries in the project. Other countries, including Haiti, the 
Dominican Republic and Surinam, have expressed an interest in joining 
CARICOM, and it has provisions for associate memberships and both 
observer and liaison status. 

CARl COM has mechanisms for the coordination of economic 
policies, including a common external t:, riff, a common protectionist 
policy, hl~anization of tax systems, a common exchange rate and 
monetary policy, and joint action in relation to industrial development 
progr~\s. Members also attempt to coordinate their political 
policies in a n~cr of internation.al forums. CARICOM has established 
lines of communication with Ministers in the individual countries 
and works primarily as a coordinator in regional cooperation for problem 
areas common to t.he region. It is gaining an increasing role in 
regional policy development and coordination. Because of these 
attributes, CARICOM is the most appropriate body to manage policy 
program activities. 

Similar ly j' in traininLJ, CARl COM has re cen t 1:- signed a grant 
agreement with AID to impJ'~ment the Caribbean Regional Training 
Project (See Annex IT -17). The open nature of eligible technical 
·training activities under that project and CARICOM's similar 
administraU.ve role are strong reascms for designating CARICOH to 
manage the t.raini ng acti vi ties under the Al tern ati ve Energy Project. 
It will be CARICOM's responsibility to ensure that these two projects 
operate consistently and that duplications do not occur. 
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CARICOM admittedly does not possess the ~tron9 management 
and organizational skills of the COB. Training is a less familiar area 
to the COB, however, and provisions are made under the project to 
support CARICOM with the necessary funding and manpower it requires to 
effectively implement the policy and training programs. Likewise: 
the COB will be required to obtain additional personnel to implement 
the communications and technical programs. The staffing responsibilities 
and qualifications of both CARICOM and COB Energy Group personnel are 
contained in Annex 11-22. It will be incumbent on both the COB and 
CARTCOM to maintain effective co~rnunications in order to ensure proper 
coordination among the four program areas. 
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B. Technical Analysis 

.1. summary of Technical Feasibility 

All of the technologIes considered in the four major 
technology areas have been demonstrated on a technical basis; 
all are commercially available (charcoal units, methane digesters, 
solar stills, crop dryers and hot water heaters are amenable to 
small business production activities throughout the region). 
However, it is important to note that although these techno
logies are purchasable and will operate as designed, their 
integration with the existing energy system of the region is 
constrained. Utilities, for example, need to develop operational 
experience with grid-connected renewable energy supply systems. 
The development of this experience will be a major goal of 
the field test and feasibility study activities. 

Current economic feasibility is varied among the various 
technologies. Direct solar applications ~~8 fully economical 
today (see Solar Hot Water analysis in Annex'11-23c) and 
hydro-power facilities should prove economical at the appro
priate site. The charcoal production facilities increase 
productivity significantly and have been shown to be economical 
in Jamaica and Guyana. 

Wind-power applications should be economicaJ n~ favorable 
sites; ~ cost-benefit analysis is provided in Annex 11-23a 

Biogas fueled diesel gener~tors are also favorable at 
sites with large concentrated ~lant or animal waste material 
r~sources; a cost-benefit analysis is provided in Annex 11-23b 

The following alternative energy sources are seen as 
having possible long-term potential for the Caribbean region, 
and the program should ensure that onequate preliminary 
examination is made in these areas, and that technical proqress 
elsewhere is monitored. (for additional review see Annex 11-20) 

1. Photovoltilics 
2. Ocean Thermal (OTEC) 
3. Solar Thermal Electricity 
4. Solar Cooling (mechanical or absorp) 
5. Ocean farming (kelp) 
6. Photochemical 
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2. Country by Country Project List (Performing Groups) 

Table B in section III B Project Description lists the 
technologies considered for the initial phase ef field test 
applications under this program. Brief descriptions of 
possible configurations of the nine different technologies 
are provided below. 

i) Wind water Pumping - a 15 KWe windmill which drives 
~ attached water pump. In emergencies the water pump can be 
driven with grid electricity. 

ii) Battery Power Supply System - a 15 KWe windmill 
supplies a 40 KWHr battery storage system. Power is available 
from the batte~y bank as high voltage DC (resistive leads) or 
as 60 cycle AC (for communications and appliances). 

iii) Grid Connected System - a 50 KWe windmill supplies 
fully conditioned electrical power to the national grid via a 
grid-excited synchronous inverter. 

iv) Charcoal Project - an integrated program involving 
a reforestation study, the efficient production of charcoal 
via modern kilns and the efficient combustion of charcoal 
using efficient stoves. 

v) Biogas Project - the anaerobic digestion of 
and animal waste materials at three possible scales; 
or family size, farm size, large size (up to 800 head 
cattle). The smaller systems produce methane gas for 
lighting or refrigeration; while the large system is 
to generate electricity for grid-connected operation. 

plant 
small 
of 
cooking, 
designed 

vi) Micro-hydro Power - a 15 KWe turbine with supplies 
the grid with electricity. 

vii) Solar Hot Water Heating - demonstrations involve a 
medium-size system (St.Kitts slaughter stalls at the market
place) and a large-scale system (hot water for St. Lucia's 
Victoria Hospital). 

viii) Solar Crop (lumber) Drying - small, medium and large 
size hot Air so12r co~lection devices used to dry agricultural 
products. 

ix) Solar Stills - small systems designed to provide 
distilled water for rhemical analyses, battery maintenance or, 
in some r.ases, potable water. 

The above listed demonstrations have been apportioned among 
the participating nations accordjng to the stated preferences of 
individuals an·' (n-;-,llps in each country as seen in Table E, Section II, 
B showing the :r,Lry, the technology, and the performing group. 
During project ..Lmplementatio!l these projects may be Llodified as 
tequired for utiliz~tion of technologies and economic conditions. 
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C. Financial Analysis and Plan 

1. Financial Analysis. 

The Alternative Energy Systems Project consists of a 
grant which will finance institution building, data collection, 
studies, training and the dissemination of information; hence 
there will be no revenue producing activities. Although financial 
returns are not expected sample cost/benefit analyses have been 
conducted on the technologies to be employed demonstrating their 
economic viability (see Economic Analysis Annexes 11-23 a to c). 

The grant will also finance applied research related to 
non-conventional energy technologies. The program is by 1efinition 
experimental; therefore ,one of the desired outputs is accurate 
cost data allowing for meaningful financial analyses. This data 
which will enable the Caribbean Governments to determine the financial 
feasibility of developing non-conventional energy resources on a 
broader scale. 

Technically, sufficient power or fuels could be generated 
under severa~ of the sub-projects to warrant marketing the energy 
produced during the field-testing program. In making the 
implementation arrangem'2nts for these sub-projects, COB Hill often 
negotiate agreements w:. th the governments and implementing agencies 
for marketing these out~uts. As planned, revenue generated will 
be utilized to finance operating and maintenance costs of the non
conventional systems. For other subprojeccs, operation and 
maintenance will be financed directly from project funds. 

2. Financial Plan. 

The summary Grant levels are as follows: 

CARICOM 

Energy Unit 
Policy Program 
Training Program 

USAIO Grant Funds 

US. $000 

1010.0 
937.9 

1324.4 

3272.3 

COB 

Energy Group 
Conununication 
Technical Program 

1,089.4 
612.5 

2325.8 
4027.7 

Total - 7,300. 0 1:.1 

II - Excludes a $300,000 bilateral grant between the GODR and 
USAID/oR. 
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Table G. is a summary of the major project components as 
well as a summary of the COB, CARICOM, and Caribbean Governmental 
counterpart contributions. Additional explanation of the sources 
of these planned expenditures are in Annexes 11-10 to 15. 

Table G. 

Illustrative Source and Use of Funds 

AID 

CARICOM ENERGY UNIT 1010 

Staff and Consult- 876 
ants 

Travel and Per Diem 
Communications 

POLICY PROGRAM 

Tech. Assistance 
Studies 

TRAINING PROGRAM 

Policy 
Technical 

COB ENERGY GROUP 

Staff and Consult
ants 

Travel B Per Diem 
Communications 

COMMUNICATIONS 
PROGRAM 

Tech. Assistance 
Travel & Per Diem 
Reproduction & 

Supplies 
Communications 

106 
28 

938 

250 
688 

1324 

240 
1084 

1089 

1017 

48 
24 

613 

156 
262 
123 

72 

$ 000 IS} 

TECHNICAL PROGRAM 

Field Testing and 

2626 !/ 
861 

Assessments 
Analytic Support 
Applied R&D 
Field Tests 

163 
192 

1410 

TOTAL PROJECT 7600 

CARl COM/COB 
COUNTRIES 

105 

105 (CARICOM) 

56 (COUNTRIES) 

56 

395 (COB) 

328 

45 
22 

320 (COUNTRIES) 

320 

876 

TOTAL 

1105 

981 

106 
28' 

938 

250 
688 

1380 

240 
1084 

1484 

1345 

93 
46 

613 

156 
262 
123 

72 

2946 

861 

163 
192 

1730 

8476 

!/ - Includes $300,000 for a solar bagasse dryer in the D.R. 
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D. Economic Analysis 

1. Overview 

The Project will assist countries in the Caribbean 
region in broad development of capabilities and institutions 
building and applied research and development effort. In 
particular, the project focuses on the needs and potential of 
renewable energy :resource deve lopment and its ability to assist 
in economic development. 

The obvious difficulties of projecting the benefits of 
policy studies, applied research and demonstration activities, 
communications programs and training prevent carrying out a 
standard economic analysis of this project. Yet, economic 
analysis will be important to the project since one of its major 
objectives is to determine the potential role of alternative energy 
sources and technologies in the process of economic development. For 
this reason, an economist has been included in the core COB energy 
group staffing. 

An important project objective for which the economist 
will have responsibility is to determine which alternative energy 
technologies are most promising from the standpoint of cost
eftectiveness. The program will finance a number of technology field 
·tests for purposes of demonstrating commercial and technical 
?easibili ty. Preliminary cost analyses have been performed and 
comparisons of delivered energy cost are drawn between conventional 
and alternative energy sources; this is done for wind generated 
electricity vs. diesel electricity, biogas versus distillate oil 
fired diesel generator sets, and solar hot water versus conventional 
water heating. The results of the cost comparisons and BIC ratio 
show all three technologies to be competitive under conditions which 
currently exist within parts of the Caribbean. (For Analyses 
see Annex II-23.a to c.). 

In the case of many alternative energy devices, however, 
it is important.to recognize that considerable research and 
development work is necessary before wide""spread 
application would be clearly economic. These field tests will 
be designed to generate accurate capital, maintenance and operating 
cost data which will enable Caribbean governments, institutions 
and other interested groups to determine their applicahili ty on a 
broader scale. Thus, it is expected that significant insight into 
economic feasibility of alternative energv development will be gained 
from the project. -

http:important.to
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2. Macroeconomic Issues 

All countries in the project are heavily dependent 
on imported energy sources, almost entirely in the form of 
petroleum fuels. Prior to 1973, low international energy 
prices allowed ~aribb£~n economies to grow rapidly. Much of 
this growth occurred in relatively energy-intensive sectors 
such as mineral extraction and processing (e.g. Bauxite 
industry in ,Jamaica), mc::nufacturing and tourism (throughout 
the region). Per capita energy consumption also grew at a 
fast pace as incomes rose and consumers purchased products 
with higher energy intensity levels. This growth entailed progressive 
fuel replacement from traditional fuels such as charcoal and 
kerosene to fossil-based energy forms such as electricity, liyuid 
petroleum gas and natural gas. 

There are differences in the economies of the region 
based on the structures and stages of economic development and 
their associated energy intensi ty. 'l'hese differences have 
distinguishable impacts on the pattern of energy demand in 
t! __ di fferent countries. But the economies of the region are 
marked more by similarities than differences in their energy 
posi tion. The importarlt simi lari ties are: 

heavy import dependence and rapid growth in energy use; 
size of economies and energy systems; 
scarcity of indige\ous commercial energy sources. 

The dramat.ic international oil price increases since 
1973, combined wi th the above factors, have had a crippling 
effect on Caribbean economies. Consumption and imports have 
been growing faster than GOP, creating serious balance of 
payments problems. These impacts were softened somewhat in 
the region by increased earnings from high sugar prices in 
1974-75, but increased again as sugar prices fell and petroleum 
prices continued to escalate. The cost of petroleum imports 
to the Caribbean more than quadrupled during the period 1972-
1977, from US.$150 million to about US.$620 million. This 
raised petroleum's share of imports from under 9% to more than 
20% in the region. Recent and projected price increases will 
exacerbate the problem su that by 1983, the World 3ank reports 
that energy i~portsl~ight preempt 25% of projected foreign 
exchange earnlngs. -

In summary, energy import dependence of the countries 
in the Caribbean has become a critical element in their 
worsening foreign exchange problems. The economic burden 
of this dependence has se'lerely hampered economic development 
efforts throughout the region. On a more micro level, 
rising costs of energy have adversely affected those in all 
consuming sectors. For example, commercial and industrial 
enterprises devote greater resources to energy inputs, leaving 
less for essential capital and efficiency improvements. Home
owners and consumers pay larger shares of income for the 
energy they use (transportation, electricity, cooking, hot 
water, etc.), or cut back consumption of often essential 
energy uses (i.e. cooking fuel). Rising energy prices have 
hit the rural and urban poor particularly hard reducing both 
disposable income and general economic opportunities. 

11 - World Bank "Caribbean Energy Survey", Report No. 2511-CRB, May 7, 
1979, Washington, D.C. 



- 66 -

In order to combat the serious problem of increasing 
e!".ergy import requirements and associated ec 'nomic dislocations, 
the countries of the region will have to utl i.ize a combination 
c..f stL1legies. They will have to both restrict futu::::-e demand 
growth throu(jh more efficient energy 'lse as well as develop-
ment of les~;-L~rwrqy intensive economies and seek o.lternative sources 
of supply thrc.'ugh the development of indigenous .. mergy 
rE::'s,)urces. This (lroject wi 11 directJ y assist the region in 
these 'f forts. The four program componen t area:3 are designed 
for over.)ll reyional development of capabilitie~; in general 
energy dreas, and in specific aspects of energy economic 
analysis. 

TI:e Poli cy Program, in particul ar, is addre:.ssed to 
the study of macroeconomic issues related to energy problems. 
It is recoIT@ended, for example, that in country energy policy 
format ion anri regional poli cy coordinati on efforts a compre
hensive approach to energy pricing be developed. Most 
countri es have held growth in domestic petrolE:. ,l.n product 
pri~es and electricity tariffs below the rates of increase in 
inlerr>dtional petroleunl prices. This subsidization has 
cuused energy consumption to continue growing despite 
aGsolute declines in GOP. A rational pricing structure would, 
by reflecting the lnarginal cost of energy, help contain 
energy growth as well as stimulate development of indigenous 
energy sources. 

The training and corrununications programs · .... ill 
co~plement these aspects of the policy program. On~ training 
mechanism, for exam?le, supports the development of energy 
management and accounting skills for government professionals 
in the region. The communications program will, amoung other 
activiti2s, help to coordinate policy and economic studies 
with related work on-going or planned b:' other donor organiza
tions (W0rld Ba:1k). Additionally, semir,ars on energ,y 
resource technologies and related areas have been ~roposed. 
Activities of this nature will act to ensure that technologies 
and policie3 are developed in full light of required economic 
analysis and cr:i_teria. In sUIr.mary, improvements in the 
institutional infrastructure and technical base sought by this 
project in energy analysis and planning will make a significant 
contribution to understanding overall energy/economic issues. 
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3. The Issue of Size/Regional Coordination 

The regional approach emphasized in the Alt~rnative 
Energy Project takes cognizance of the problem of limited 
technical resources and the development difficulties posed 
by the small size of economies and energy systems in the 
Caribbean. Most countries participating in the project are 
of sub-critical size for development of efficient, least-cost 
per unit energy systems: Refineries are comparatively small 
and inefficient with high transport costs and processing 
efficiency losses. Electricity generating and transmission 
systems are generally small as well, utilizing I to 5 MWe 
diesel units. These constraints preclude the economies of 
scale possible with larger systems. 

Increased energy economy is required in all energy 
using sectors. This implies a shift toward development of 
indigenous energy resources (solar, wind, hydro, biomass) 
which may substitute for some incremental conventional energy 
supply. Additionally, many of the contemplated technology 
applications are for on-site resource development and 
application (e.g. s0lar hot water for residences) thereby 
reducing many transmission and distribution losses and fuel 
costs associated with conventional systems. While specific 
conservation initiatives are not planned, the project will 
also be concerned with the study of overall approaches in 
the region for increa~ed energy use efficiency. 

The regional approach allows for eff~'ctive mobili
zation and channeling of limited available technical and 
human resovrces in the Caribbean. Individual countries are 
not solely capable of developing numerous energy skills or 
indigenous resources. Regional cooperation can made a 
broader spectrum and larger pool of resources available for 
specific problem solving. A regional approach allows for 
the study and implementation of least-cost solutions to energy 
deveJopment needs common on regional and sub-regional levels. 
Lastly, a regional network provides a more integrated mechanism 
for obtaining and disbursing the external assistance necessary 
for overall energy development. 
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E. Social Analysi~ 

1. Social Setting 

The countries constituting the Commonwealth Caribbean 
are presently experiencing a state of rapid social change. 
Today's conditions reflect a curious blend of a fading colo
nial plantation system and an emerging society which in
creasingly is becoming drawn into the modern world economy. 
Continuity of the ol~ and arrival of the new finds expression 
at all levels of socif".ty from the family to the nation. The 
manner in which social classes relate to each other perhaps 
best reflect the fu].l significance of recent Caribbean social 
development. Since independence, the power of the European 
planter class has declined, although their economic control 
in all sectors is still significant. Simultaneously, there 
has been an upward advancement of non-white professionals, 
businessmen, politicians, and an expansion of the middle 
class. Ethnically Caribbean Societies reflect a complex 
patteruing of parallel hierarchies of African, Asian, and 
European h~ritage, each with their own upper, middle and 
lower class. However, the bulk of the Caribbean population 
is still composed of a large segment (50% of the total popu
lation) of native small "peasant" farmers, landless agrarian 
laborers, urban workers, and the unemployed. Compared to 
the rest of society, they are characterized by low per 
capita incomes, poor health, inadequate housing, and high 
rates of unemployment and underemployment. 

The imp~ct of the energy crisis on this group has not 
yet been fully analyzed. However, it is clear that they 
are "feeling the pinch". 

In countries such as Barbados, Antigua, st. Lucia and 
St. Kitts low income families do their cooking with bottled 
gas. These families are caught in the spiral of rising 
petroleum prices and reduced availability, making the pur
chase of cooking gas almost impossible for many. Programs 
introducing biogas and charcoal for cooking fuel will serve 
a felt need in ~ timely way. More efficient kilns using 
jarcoal will recuce energy input by half, resulting in a 

30% incre23e in efficienc~ and substitute for the more costly 
conventional energy. 

In rural areas of t!le Caribbean most low income fami
lies don't use commerc ic?l energy, either because it is not 
available to them (e.g. because their farms are not served 
by electric lines), or btcause it is too expensive. In 
some countries like Haiti, \vood is the principal fuel for 
cooking ~nd productive activities. The cost of kerosene 
and gas is much more expensive in rural areas than in 
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urban areas due to transportation costs. Lack of affordable 
energy limits earning potential among low income residents 
in rural areas. For example, perishable products must be 
sold imn,ediately, often at low prices, and storables are 
difficult to dry to meet market requirements in the Caribbean's 
hot and humid climate. Fish and seafood must be sold or 
consumed immediately thereby limiting potential commercial 
activity in this area. 

In urban areas, high energy costs are resulting in 
decreasing disposable incomes for low income families. 
The costs of bus transportation and electricity have risen 
substantially in recent years. Thus higher energy costs are 
contributing to a general decline in living standards, and 
their effects are felt most strongly by low income families. 

2. Project Beneficiaries 

a. Ultimate Beneficiaries 

The low income inhabitants of the rural and urban 
areas of the twelve Caribbean countries participating in 
this project will bc the indirect beneficiaLies of this 
project through the utilization of more cost effective 
renewable energy resources. For example, tha small-scale 
generation of electricity (50-l00kw) using micro-hydro tech
nology will provide electric power for the Eirst time to 
small rural con@unities unconnected to the national grid. 
This will be power for residential, commercial, and agri
cultural uses. The social impact of rural electrification 
has been well documented in the Philippines and in other 
All' financed evaluation studies. As energy from renewable 
sou~ce3 becomes cost effective and available, the Carib
be~.J ~nuntries will be able to provide increasing amounts 
of r~!Jtively inexpensive energy to a large majority of 
their ~o~ulations. 

Altno~sh a small number of families will be provided 
usable er 8!-gy from the field tests, the demonstration 
projects arc an applied research activity and as such will 
not have 2< hro::l<1 social impact. If, however, viable 
energy producJng systems are developed, then in-depth socio
cultural anal':.-;es \,.,i.ll be undertaken to ensure successful 
broad-scale f3.eld a?plications. The COB with existing staff 
wi_l take .3oc~.2il ::.;ursiderations into account dL~ring thE' sub
project design ?roces~ to ensure that cultural sensitivity 
will be a compGncnt ~i the field testing program. Social 
and cultural ~easiLiliL} analyses will be carried out concur
rently with the engiP€ering analyses for each site-specific 
field test. Firm cos: est~mates will be derived, along with 

http:anal,';.es
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indications of the social acceptability of the alternative 
ene"rgy technology prior to the financing of the demonstra
project. In addition, tb~ criteria for the selection of 
demonstration projects to be field tested which will be estab-
lished will encourage selection of projects which utilize alternative 
energy technology (i.e. wind, biomass, hydro) that can be used 
in productive activities that are undertaken by AID's 
target group in the Caribbean area. For example, wind 
conversion technologies will be used for water pumping for 
both home consumption and agricultural irrigation of small 
farmer crops. Both applications will directly impact on 
the lower income groups who lack access to sufficient qnan-
tities of water for hygiene and for crop irrigation. Bio-
mass conversion such as charcoal and biogas for cooking 
fuel to replace high cost petroleum fuels will assist AID's 
target group to reduce household expenditures for energy, 
thereby increasing the dispensable income. 

b. Direct Beneficiaries 

The direct beneficiaries of this project will be the 
individual participants trained in technical disciplines 
related to energy planning and alternative energy applica
tions, and the regional and national institutions, techni
cal colleges and organizations, and ministries which will 
receive information about the technologies tested under the 
project. Institutions such as CEER (Center for Energy 
and Environment Research), CMI (Caribbean Meteorological 
Ins t~i tute), CARDI (Caribbean Agricultural Research and 
Development Institute), UWI (University of the West Indies) 
and Ministries of Energy and Communications and Agriculture 
will receive funds for technology r~search and development 
for solar crops dryers, biogas plants and charcoal kilns, 
as well as funds for training and expansion of information 
systems. 

A more specific result of th~ technical program will 
be the attempt to apply the new technologies to commer
cial uses. Engineers will be trained in the design of 
commercial scale systems for solar water heating ar.d tech
nicians will be trained in their installations so that an 
infrastructure will exist for commercialization of solar 
heating throughout the region. This is one of the more 
significant impacts resulting from the program in terms 
of substitution for petroleum consumption. The numerous 
hotels and restaurants throughout the region, not to men-
tion hospitals and other institutions, offer a ready market 
for this application of solar technology. Another expected 
consequence is the creation of an awareness of these new 
technologies among administrators and ~olicy-makers gained 
through demonstration projects. Individuals at this level 
will have heard of solar, wind, or biogas, and be vaguely 
aware that there is some potential, for their develop-
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ment in the region; but they will not be able to consider 
them while making policy decisions (for example, tax incen
tives for solar water heaters), in the absence of viable 
d~monstration projects which provide hard data and illustrate 
their uses. The mere existence of such units should greatly 
stimulate the acceptance of new technology at the adminis
trative and policy levels among the governments of the 
Caribbean. 

Many of the research and technical organizations 
participating in the project have extension programs or 
outreach activities to local communities. Various local 
groups in individual countries max receive funding under 
the proj£~.t for specific alternative energy demonstration 
projects. Groups such as CEr1AT (the Appropriate Technology 
Study Group for Meso America headquartered in Guatemala), 
HACHO (Community Development Organization in Haiti), and 
perhaps PVOs such as CADEC (Christian Action for Development 
of the Eastern Caribbean) and other church groups will 
receive funds for technical assistance activities and com
munity organizing efforts required to introduce a renew
able energy technology and to maintain it at the village 
level. 

c. Long Term Impacts 

The ffiajor long term social impact of this project will 
occur if certain alternate energy systems are developed on 
a large scale. For example, biomass conversion for alcohol 
production offers a large scale, long term development pros
pect. Two alternatives, methanol and ethanol, exist for 
such development. Except in Guyana, production of ethanol 
will come about by diverting the existing sugar industry to 
a new end product. This development is unlikely in the 
near future as long as a market exists for sugar. 
In the near future it is demonstrably more profitable to 
export sugar than to consume its alcohol equivalent as 
fuel considering t~e high capital cost of equipment and 
technologies required to produce this equivalent. In 
Guyana the potential exists for large scale tree farming 
to produce methanol. This would also be a large project 
with major social implications. In general any large 
scale applications of biomass technologies, because of the 
land and manpower requirements, will have far reaching 
social implications which will require careful analysis 
and planning. 

3. Social/Cultural Constraints 

Constraints to accepting new alternative energy tech
nologies in local areas will be identified in the feasibil
ity studies conducted prior to financing field tests for 
various technologies. They will be considered further 
during the evaluation of each field-tested project. The 
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social feasibility of alternative energy applications 
will be part of the infonnation stored in the clearing
house and disseminated through the region under the 
communications program. 

4. Role of Women 

The professional tralning funded by this project provides 
a unique ,}pportuni ty for exposure both men and women to technological 
expertise. Although participation of women in technical 
professions in the Caribbean is limited, the increased contact through 
improved communi~ations and with f0male professionals brought in 
as advisors services to encourage others to strive for greater opportun
i tic"J. 

Many of the alternative ener~' demonst~ation projects 
will s:ilistitute renewable energy suur~es fo~ conventional 
energy which women are now using, such as 1 ~le 1 for cooK
ing. Other conversion techno] ogies will make energy avail
able where it did not exist before, such as grid-connected 
windmi lIs or mini-hydro power for rura'. electrification. 
The provision of electricity to reduce household drudgery illld 
to increase time available for women to engage in other productive 
tasks, such as artisan activity or education, has been mentioned 
in previous AID-financed rural electriiication projects (e.g. 
Philippines, Guatemala, Indonesia). Conversion technologies 
resulting in increased water pumping and, therefore, availability 
directly Llffect women concerned wi th family hygiene and heal th 
conditions. Water pumping fOT crop irrigaLion directly affects 
prlducti vi ty and household incomes. Widespread rep lication of t.he 
alternaLive energy demonstration projects ma~l.' need to take into 
account impact on women and women's ro~es in tte horne and 
agricul tural production. These factols will be identified during 
the feasibility o~~udies and project evaluations of individual 
applications and be disseminated to the Caribbean countries along 
wi th other information pert.aining to the field testing program. 

F. Em·ironmental Analysi~ 

The Ini ~ .. ial EnvirC':!Toental Examination (lEE) for th1.s 
project was approved May 10, 1979, and a negative declaration 
was recorrunended. It was requested, however, t.hat an expanded 
environm0ntal analysis be perforTI¥~d which examines specific 
environr.;2ntal issues related to alternative energy development 
and sets applicable project criteria. This analysis is found 
in Annex 1-4. 
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The schedule for project implementation is set forth below. The 
following implementation arrangements and conditions will be established 
for carrying out the project in accordance with the schedule. 

Imp lementation of the Caribbean Al ternati ve Energy Project 
will procl?'2d in two phases. The first phase involves establishing 
the contra...:tual arrangements, and the second involves project 
implementa. tion . 

Grantee or cQntractu~i arrangements (phase I) wl11 be pursued 
immecUall~ly following authorization. They are designed ~.o set up the 
orga'1.i ~,l tional structure dcscrib.d in the pro-ject. description, a,1d itHrolve 
two ':\,1J or regi onal ins ti tutions: COB a.D.Li CARL COM. An AID grant will be 
maQ(' hy USlIID/DR to C;ODR l/ for the .'lcvelopment of a solar bagasse 
dr'lf~r. 

rhrlSt'" II (]f project irnplemc:lt:ation will proceed as the 
contructuul arranjement: are find' ized and ",j new staff are 
hired. Implementa.tion steps are c'3scribed below for activities in 
all four program areas: Pi' l.i cy, 'rrain i ng, COTI'tf'Jullications and Technical. 

B. contractual Grell t Arrangements (P:-lase I) 

1. steps must be taken to establis~ t IiI; project I s Advisory 
Committee, the Energy Group of COB, the Energy Unit at CARICOM, and 
negotiate a joint contract between CARICOM/rDB and a consulting firm 
to prOVide technicul support for the first two years of project 
implementa tion. This support wi 11 provide the needed expertise for 
developi.ng implemE::1tation plans, scopes of work and technical advice. 

). The Advisory Con@ittee members will be selected by the 
CARICOM countries, CDS and representiltives from D.R. and Haiti shortly 
after the (Jrants are signed. They wiLl hold their first meeting within 

Uuce months after the signing of the Grant Agreements and meet semi
annu<llly thereafter for t:1C first two yeal"S of the project and a.'1nually 
t.hereafter. Membe rs wi 11 serve w: thout fee. It is anti cipated that 
-::heir travel and re," diem wi 11 be paid by the host cOImtry, government 
or institution they ~epresent in-kind support to the project. 

3. The COB Energy Group will be a division of the Energy 
and Technology Unit (TIU) of the Project Design and Analysis Divisi0n 
having the sar.)c j\ssis Lan t Director v:ho will a 1.so manage the Caribbean 
Al ternati ve Enerqy Systems Project. 'rhe di vision wi 11 have its own 
clerical staff. In addition, project funds wi.ll be used to hire 
consultants on per:3Gnal services contract for the associated project 
activities throusrhout the five years of project implementation. 
Creating qnd opC'::-aU.ng f:he Energy Group within the COB will involve the 
recrui tmen t of L.I.l,· full t.ime professionals. The CDB is expected to 
begin financing T.WO ("f the four positions in the 3rd year of the project 
so that by the fi fth year proj ect funds wi 11 finance only consultant 
costs . 

. !/ Additional bilat.eral ,].cants in future years progl"amS will be made 
to the extent necessary for technical projects in Haiti and Dominican 
Republic. 
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4. CARICOM will establish an Energy Unit. The Training 

Section h.ls previously been established under the Regional Training 
project. 

The un_i. t wi 11 be supported wi th five full time professionals 
(Director, Assistant Director,.] Training Coordinator and two Energy 
Specialists) for the five years. In the third, fourth and fiLth 
year, CARICOM \,'i 11 begin to fund these positions. Consultants will also 
be hired as required to provide supplemental assistance. project Funds 
wj 11 be used to finrmr.e all opcrat.ina costs of the uni t for five years. 

5. If necessary USAIO/D- °llill sign grant agreements with 
INOOTEC, (D. R.) for the field tL .... t pr0'::ira!',,~ NLT September 30, 1979, 
using regicnal ROO/e funds alloted to them. In Haiti under the existing 
Appropriote Technoloyy Progr'-tTIl the jVLi.nL:;try ',vill most likely use CEER 
under a host country contract to p:··ovide techniCul assistance fur their 
field testing activities and not L\.md them under this Energy Project. 

G. Responsibili ties and rerluirements among institutions and 
betwl_'~n institutions and sub-grantees will be defined in the sub-project 
agreements. These will define: 1: roles, 2) expected tasks ond 
schedules, 3)estimated disbursements t and 4) evaluation and reporting 
requirements. 

7. Contracting under the Program will operate in three basic 
ways: 

CARl COM/COB wi 11 grant project funds directly to national 
organi zations (such as the designated ,:Jovernment ministry) to carry 
out specific project activities. These national organizations ~an 
as necessary sub-contract for technical assistance from 
research institutions participating in the Program (such as UWI, CEER, 
CMI) . 

COB will contract direct.ly with an institution 
(such as CEER or UWI) to carry out demonstration project activity 
in one or more countries. 

CARICOM will fund other institutions, 
such as UWI,or other regional or extra regional institutions as required, 
for technical assistance to unaertake individual country assessments, 
policy studies and training acti vi ties. CARICOM wi 11 also hire 
consultants to assist its direct hire staff to carry out the policy 
studies. 

C. Project Impl<:!mentatioll (Phase II) 

1. Project activities involve P011CY, training, communication, 
and technical demonstration proj ects. 

2. Pr~qr~ implementation will pursue the following goals: 

a. Efforts will be made to produce countrl energy 
assessments and rene°,.;able energy resource assessments 
in the first two years of the projec!:. 
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b. Priority development of the communlcations network 
to increase informilt ion flow and permit coordination. 

c. Immediate initiation of trainins program to identify 
parti cipan ts. 

d. Phased impJp~8ntation of field test projects according 
to availabil. ~y of skilled workers and to (iil in experienci;: 
initially wL J smaller projects. 

e. Continuing development of Planning and Policy framework 
to promote effective energy pricing and conservatiun 
policies in the region A~d to prepare for incorporation 
of renewable eneY'1Y teck 'JIogies. 

3. The fol.l~'.·ling tC:::'le outlines speci fic major project 
implementation steps and the responsible institution. Other day to 
day activiti~ such as the newsletter, r Iferences and ~nalytic 
studies are ilL t.. detai led here !Jut a:~e expected to be (,c,nscientiously 
pursued by the C\RICOM/C1J:J Ener:iY ~: Laffs. 

Major Tasks 

- Negotiate Techn_cal Support (\-,n tract 
- Establish Commt ;lications Nc" \'JOrk 
- Initiate Count~j Energy Assessments 
- Initiate Renewable Energy Resource 

Assessments 
- In'itiate Analytic Support Stuclies 
- Initiate TLaining Program 
- Initiate Equipment Pr()~llrement System 
- Ini tiate Field Test l' L~posals 
- Initiate Contract Review and Evaluation 

System 
- Establish Training Program 
- Award Field Test Contracts 
- Initiate Unidentified Proposal System 

Institution 

CARICOM/CDB 
COB 
CARICOM 
CARICO'l 

CARICOM 
CARICOM 
COB 
COB 
CARICOM/CDB 

CARICOM 
COB 
COB 

4. Evaluation of Progran Area performance will occur on 
several levels, beginning with self-evaluation by professional staff. 

The Assistant Directors for both Energy Groups will be expected 
to evaluate the integrated program periodically fot review by the 
Advisory Committee. 

D. Implementation Schedule 

The overall implementation Schedule for the proposed project 
is in Annex II-24. 

http:availabil.ty
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E. Reports 

Reports will be submitted by C~COM and CDB to RDO/C on a 
semi-annual basis. The first report will be submitted six months after 
the !'':"oject agreement has been signed with RDO/C The semi-.·annual 
repc·_ Ls will also be provided to the Advisory Committee Board for use 
in reviewing tit, progress of the Alternate Energy SystemB Program. 

The semi-annual reports will consist of the following basic 
informatio;-, : 

CARICOM/CDB Program Activities 

- Stil~ting levels 
- BudgetJ~y reports 
- Overall Alternative Ener':::lY Project Implementation Progress 
- Program review of goals and objectives 
- Status of variances from expected achievements 
- Status of integration of program component activities 

policy Program 

- Over-Ill project status 
- Status reports on sub-program components 
- Funding levels and budgetary status 
- Country participation in and utilization of outputs 
- Status of research 
- Status of policy progrilln achievement 

Training Program 

- Overall training program status 
- Number and countries of participants 
- Funding levels and budgetary status 
- Status of training program achievement 
- Status reports on sub-program components 
- Output level of trained personnel 

Communications Program 

- Overall training program status 
- Frequency of information system usage 
- Funding levels and budgetary status 
- Status of communication program achievement 
- Status report on sub-program components 
- Country usage and participation 

Technical Program 

- Overall technical program st~tus 
- Funding levels for projects and overall budgetary status 
- Status of research and field-tests 
- Status of tech~ical program achievement 
- New proj~ct development 
- Status of project completed 

CARICOM/CDB will also .oe responsible for integrating the 
acti vities of the various res l.3arch, training, and implementing 
institutions in the annual reports. 
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These reports will form the basis for the annual project evaluations. 

F. Evaluation Plan 

The project impact on the region will be jointly evaluated by 
CARICOM, CDB and AID on an annual basis during the project's five 
year life. All evaluation activities will include the D.R. and Haiti 
program components. This yearly evaluation will be concurrent with the 
Advisory Committee's annual ~~eting to review the program's operating 
policies and goals. 'i.'he ~\dvi sory Committee may make use of t~c rroject 
evaluation in their deliberatt~'1s and review of the project. RDO/C will 
have major program evaluation responsibilities which will be funded by 
project funds. 

The major program evaluations will be performed by an outside 
group in the second and fifth years of the project. The first evaluation 
will provide RDO/C with a report on the appropriateness and effectiveness 
of the project relative to the stated goals and objectives, as well as 
to focus on the administrative aspects of the program to permit early 
identification and resolution of any implementation problems. In addi
tion, this evaluation will review and make recommendations for the on
gOing institutionalization of energy activities at the national and/or 
regional levels. This review will include studies of the forms o~ insti
tutionalization, requirements for formation, methodology for implementa
tion, estimated costs of establishment and identification, if pop~ible 
of which institution(s) be used to achieve this ongoing role. 

At the time of the second year evaluation it is expected that 
research projects and technical assistance support will have generated 
significant results for evaluation of the project's outputs and purpose. 
The second evaluation will be based on the following general parameters. 

'fhe contribution to the project's goal will be exarrined in terms 
of the specific contributions which each program area is making towards 
achieving widespread utilization of renewable energy resource 
t~chnologies. For this purpose th2 CARICOM/CDB project reports will pro
vlde the necessary baseline data for the individual program, as well as 
overall project evaluations. Specific areas and data to be included in 
the evaluation are as follows: 

the efficacy of CARICOM/CDB administration and management 
in overall project implementation 
success in developing projects as scheduled 
adequacy of the programs to e ffecti '!ely expand the usage of 
regional resources, capabilities and institutions 
participation of other public and private entities in testing, 
expanding and integrating successful technologies 
the problems or efficiencies generated by information 
dissemination 
competence and effectiveness of management and technical 
personnel provided 
success in transferring technical and administrative skills to 
the region 
success in producing prototypes on pilot operations which meet 
the appropriate criteria, Le. can be reproduced easily and 
qUickly, are socially, economically'and environmentally 
feasible, use local materials, provide alternative sources 
of fuel or a reduction in fuel requirement 
the probability on activity of the industrial sector utilizing 
the technologies developed. 
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The evaluations will also include specific areas of problems 
of interest to ROO/C. The funds for these two special evaluations 
in the second and fifth years will be from the project budget. 
RDO/C will be res~onsible for selection of the evaluation contractor. 

G. Procurement Plan 

The CARICOM and the COB wi 11 use existing accounting and 
procurement procedures as are utilized in existing AID Regional 
projects thereby insuring efficient and timely procurement of 
equipmcn t and materials fer the Technical Program. 

Nearly one-third of the funds expended under this project will 
purchase laboratory, field test and renewable resource assessment 
equipment and materials. Many of the countries and organizations 
participating in the project would spend a great deal of time trying 
to procure such equipment individually. The TIU will be utilized as 
required by every group to facilita~e the identification and purchase 
of equipment needed for the technical program. The COB can utilize 
funds from this Grant for retaining contractors on a part-time basis 
as necessary. 

The following procurement schedule is recommended: 

Thp. schedule provides for capital equipment, construction 
materials, and measuring equipment for the Technical ProgJ."am, including 
Renewable Resource Assessments, Analytic Support, Applied R&D and Field 
Tes ts. It provides for comple te implementation of projects listed in 
the Country by Country projects list described in Section III of the PP. 
It does not include equipment and materials required for the three other 
program areas, i.e. Policy, ~ommunications, or Training. 

All activities performed in the Technical Program will be on a grant 
or C01tract basis, thus permitting careful cost accounting control. 
Capital equipment and materials acquisition for these projects will 
be financed by the funds in the COB Energy Group budget. The 
Summary Procurement Plan is presented in Annex 1I-25 (A breakdown of this 
summary is available on request from ROO/C) . 



C.~I, Add" .. · 

("AIUU~H' Gl:Y."NA 

I' 0 flOX b01 

4LL ,-o""t04l:N1C4T101N IHOUu» • 

':><>HaRl> 111 nil ucurUy .... INr ... L 

NO. 1 ?q(h ................... . 

Dear Mr. Wheeler, 

_ 79 _CARIBBEAN COMMUNITY SECRETARIAT ANNEX I - 1 
Third Floor, BanI.: of Guyana Buildioll, 

'UN 2 9 I~T~ 
Avenuc of the: Republic, 

GeorllC\own, 

Guyana. 

. ... , ..... ~ ~ ~.~ . ~.l!'!!'!.,., ........ 19.1.~ 

As you know, my staff and yours have had 
detailed discussions on an Alturnative Energy Systems 
programme for the Region. As planned, this programme 
is a coordjn~t8d effort on the part of CARICOM and the 
Carihbe~n D~v81opment 8~nk. This letter is to formally 
request a Grant of apprrJximately ust 3,JJO,OOO to support 
the impJe::1Crd.L'iti.oll of the CARIC[]M portion of the programme. 

The CARICOM programme will include the establish
ment and staffin~ of an Energy Unit and support programmes 
in Policy formulation, Energy Resource Assessment and Energy 
T~aining. The programmE as dEsigned will str'engthen the 
institutions and increaSE utilization of rEsources in the 
REgion. 

We look forward to a f~vourable reply and to a 
successful establishment of the programme. 

Mr. William Wheeler 
USAID Representative 
RDo/C USAID 
Trident House 
Broad Street 
Bridgetown 
BARBADOS 

Yours sincerely, 

SECRETARY-GENERAL 
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CARIBBEAN DEVELOPivlENT BANK 
P.O. Sox 408 Wilde}' 
St. M irhacl Har,," -ill~ ",.1. 
Telephonc: 61152 (' .. hie AdJrcs~,: "Carihank," Telex WB 187. 

J u I y 5, 1979 JU' L 

Hr. William B. Wheeler 
AID Representative 
USAID Regional Development Office 

- Caribbean 
P. C. Box 302 
BRIDGl:.fOWN. 

D~ar Mr. Wheeler: 

ACTICN, , 

Dl~~ '"' -

1.(,,' " : 

r+- ',1 
• • • • . . '.\I~.j 

() ... -

For some time now, the staff of our two institutions have been 
holding detai led discussions on an Alternative Energy Systems Project. 
This letter is to formally request a grant of US$4,011 ,000 to assist in 
the establ ishm~nt of the project in the Bank. 

This ~roject wi 1 I establ ish an institutional capabi lity in the 
Caribbean Regi01 for strengthening national energy planning, including 
conducting countr",' energy needs assessments, renewable energy resource 
assessments and for designing, testi~g, adapting and disseminating 
alterr~tive energy technologies. 

We look forwar~ -0 a favourable reply and to a successful 
eSL.:lbli~hment of the Programme. 

AUE:NVN:ct 

Yours sincerely, 

Nevil Ie V. Nicholls 
Vice-President & General Counsel 



1. 

2. 

3. 

4. 

-81-

Fj._J_~_ApJl._A_c~lJnr1.tl_~~_eI~_d; FAA Sec. 
_~5}_(b)~_Sec_ 6)_4_A..~ 
(a) Deseri be how COlHmi t(ecs on 
Appropridiions of Scn~te and House 
have beer. or wi] 1 be not if i ed con-
cerTl"_,,/S t),p r-roject; (b) is assistance 
wi~hin (Operatic'f)"l Y'-ill"" !\u,lLl·t) 
country or int"rliii! i['ll,11 pq',nniz~tion 

alloc~ti()n rq,ortl·d to \.tlflL',r(·SS (or not 
more tli~n $1 million C'ver th~t fil.',ure)? 

F AA _~ c. 611_ ja) _ (l J . P rio r too b 1 if, a
tion in excess of $100,000, wi 11 there be 
(a) l'nginC'cring, fifl;,nci~l, and other 
plans n('('ess~ry to carry nut the assist
ance dnd (b) a reasonahly firm estimate 
of the cost to thE 1l.S. of the assistance? 

IAA_s....pc._ 611 (.1)_ (2)... 1f fUr! 11('r 
legislative actil,n is r"'jllir,'d within 
recipient cnuntry, \,'hat is hasis for 
reasonable expectation thilt such action 
will be cnmplf'h·d in time to jll·rmit 
orderly iHcnmp] ishmc·nt of l'llrl'(lSe of 
the assistance? 

If for wate r or .... 'ilter·- re].1 ted ' lnd r(,sources 
construction, has project mr: thp stanclarcls 
and criteria ilS per the Prillciplps and Stand
ards for Planning Wilt!'r and.Rl'lated l.and 
Resources dated Octob~r 25, 1973? 

ANNEX 1-·2' 

Congressional notification 
will be accomplished 
before funds are 
obligated. 

Yes. 

No such action is required. 

N/A 

5. FAA Sec.~l_(e1:.. If projl .. ct is capital N/A 
assistance (e. g., ce,nstrllction), and all 
U.S. assistance for it will exceed $1 million, 
has Mission Di rector certifil'd and Regional 
Assistance Administrator taken into considera
tion the country's capability effectively to 
maintain and utilize the project? 
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7. 
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yAA_S_e~._]_Q2.. Is project susceptible of 
execution as part of regional or multilateral 
project? If so why is project not so 
executed? Information and conclusion whether 
assistance will pncourage regional development 
programs. 

~AA S_e_~_6_0l_ JaJ. Inf onnaU on and 
conclusions whether project will 
encourage efforts of the country 
to: (a) increase the flow of inter
national trade; (b) foster private 
initiative and competition; (c) 
encourage development and use of 
cooperatives, credit unions, and savings 
ar.d loan assoicdtions; (d) discourage 
monopolistic practics; (d) impruve 
technical pffici('ncy of indust ry, 
agriculture and commerce; and (f) 
strengtli,,'n fn'e lClj,or unions. 

FAA Sec. hOI (b). Tnf ormati on and 
-co;~ll1s il;n- 0; ll~~w p roj l' c t will 
encourage U.S. private trade and 
investment ahroild and L'n('()Urilge private 
U.S.participation in foreign assistance 
programs (incl udi ng use of private 
trade channels and the services of U.S. 
private enterprise). 

This is a regional 
Project. 

The Project will 
foster private 
competi tion and 
improve technical 
efficiency of indus
try by developing 
and putting into 
use energy technolo
gies which lessen 
dependence on 
imported oil 

Goods and services 
for the Project will 
come in part from 
the United States. 



- 83 -

9. FAA Sec. 612 (b) Sec. 636 (h). 

10. 

11. 

12. 

Describe steps taken to assure that, 
to the maximum extent possible, the 
country is cant ri but ing ] ocal currencies 
to meet the cost of contractual and 
other services, and foreign currencies 
owned by the U.S. :l1e utilized to meet 
the cost of conlrClctlw1 and other 
servi cps. 

DClcs the ll.S. own 
excess fon'ign currency of the country 
and, if so, I,.,'hat arrall!?l'nll-nts have been 
rr.ade for i f. s re I (' a s e? 

Will the project 
utilize competitivE' sclection procedures 
for the awarding cf contracts, except 
where 3ppl i cablE' procurement rules 
allow otherwise? 

FY ~~_~:.r~,A_~ SP,c. f'()~. ] f <J~dst 3nce 
is for the product.jon of any ((',El7l1odity 
for export, is th2 COIrliTlooity likely to 
be in surplus on world markets at the 
time the resulting prodllctivl' cL!pacity 
becomes oper3tive, and is such assistance 
likely to ca'.!se suhstant ial injury to 
U.S. producers of tlle same, similar or 
competing cou~odity? 

Page 3 of 10 

As indicated in the 
project paper, par
ticipating countrie 
are maktng substan
tial contTibutior~ 
to the project. 

No. 

Yes. 

N .A. 
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B. FUNDING CRITERIA FO~PRQ;IECT 

Extent to wId ch act ivi ty wi] 1 (a) effect ively 
involve the poor in d('vf'lopml'llt, l,y extending 
access to economy at local Il'v('l, incrt'ilsing 
lahor-il1ll'Il~;ivc prodllct ion illld t lie lise of 
appropriate tl'ChllO]ogy, spreading inVl'stml'nt 
out from cities to small t()I.JI1S and rural: rE'ilS, 
and insuring wide participation of the poor 
in the henefits of 11C'vp]opment on a ~-;ustained 

basis, using the appropriatE' U.S. institutions; 
(b) help develop cO")pcrativl~S, l'specially by 
tee h n i cal ass i s t iJ neE', tOil S sis t r \I r a I ;, ~I d \.I r han 
poor to heI p thl'msplves t.oward het ter 'I i fe, 
and otherwise ellcourage democratic private 
and local govermnental institutions; (c) 
support the self-help pf[c,rts of dl'veloping 
countries; (d) promote the pint icipation of 
women in the national economies of rkvplC'ping 
countries and the improvl'llIL'nt of wOInl'n's 
:;tatus; and (c) utilize imd cncollragp regional 
cooperation by d"veloping cOllntril's? 

Is assistance heing marlp availahle: (incl\lde 
only applicable par-a[;raph w-ldch corresponds 
to source of funds llsed. If !Tlore than one 
fund source is IIsed for rrojr'ct, include 
relevant paragraph for l'ach fllnd source.) 

(1) (103) for agrictll ture, rural development 
or n'ltrition; if so, l'x((~nt to which activity 
is spt'cifically d2signL,d to increase productivity 
and i~come of rural poor; (103A) is for agricul
tural research, is full ~ccount taken of needs 
of small farmers; 

(2) (104) for population planning under sec. 
104 (b) or health under sec. 104 (c); if so, 
extent to wrich activity emphasizes low-cost 
integrated delivery systems for health, 

The project encourages 
regional cooperation in 
the enp.rgy field and 
will support the self
help development efforts 
of participatin~ coun
tries by making them less 
dependant on imported 
oil, a major constraint 
to development. 
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nutrition and family planning for the poorest 
people, ~ith particular attention to the 
needs of mothers and young children, using 
paramedical and auxiliary medical personnel, 
clinics and health posts, cu;nfllPrcial distri
bt.:tion systems and other modes of community 
resc3rch. 

(3) (05) for education, pllbU.c ildrninistra
tion, or human resourres devplopment; if so, 
extent to which activity strengthens nonformal 
educaUon, makes formal education more relevant, 
especially for rural families and urban poor, 
or strengthens management capability of 
institutions enabling the poor to participate 
in deve 1 opmfc'n t; 

(4) (06) for technical assistance, energy, 
research, reconstruction, and selected devel
opmi'nt prohlems; if so, extent activity is: 

(i) technical cooperation and dl'v('lopnj(~nt, 

especially with U.S. private and voluntary, or 
regional and international development, organi
zaUons; 

(ii) to help all evia t e l'll!'rgy probl ems; 

(iii) research into, and l'valuation of, 
economic developrnl·nt l'rocf's~.;es :lnd techniques; 

(iv) reconst ruet ion .1ft l'r niltural or m;mlliade 
disaster; 

(v) for specLll dt:vl·lr'i 1',,-·nl. !,ro\,ll''''l, illld tu 
enahle pro!,[r utili/'ati(ln of (';nli['r U.S. 
infrastnJc~tJrp, (·te., ;:csist"Jlc",; 

(vi) for progr;ms of urbiln d"vl'lnpnwnt, 
especially 5111<111 lab()r-intl'lJ~;ive l·ntcrprisps. 
marketing systl'1IIS, and finilw .<11 or ottll'r 
insti tut iens to help urban pl,or part i cipi1te 
in ecunomi c and soci al dl'v[·1.t 1prn,'nt. 

c. (107) Is apprupriate effort placed on 
use of appropri<1te technology? 

d. I:~~-,~t>.~. __ :lO __ (al. \.Jill '.:.~.:: Lr'Llpient 
country provide at lea~( 25% of the cost of 
the program, project, or activity with respect 
to which the assistance is to be furnished 
(or has the latter cost-sharing requirement 
been waived for a "relatively least-developed" 
country)? 

The project is a major 
effort in the Caribbean 
to all~viate energy 
problems by developing 
alternate technologies 
and make participating 
countries less depend
ant on imported oil. 

·Th1s is a regional 
project and thus the 
statute is generally 
not applicable to the 
extent that bilateral 
activities are involved. 
A 25% host country 
contribution will be 
require". 
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e. FAA Sec. 110 (b). Win grant capital 
assista-n-cP-be-d:fs-bur~ed for project over 
more t~an 3 years? If so, has justification 
satisfactory to Congress been made, and 
efforts for other financing, or is the 
recipient country "~elatively least 
developed"? 

Describe extent to 
which program r~cognizes the particular 
needs, rlesires, and capacities of the people 
of the country; utilizes the country's 
intellectual resources to encourage 
institutional development; and supports 
civil education and training in skills 
required for effective participatior in 
governmental and political processes 
essential to self-government. 

g.FAA_-,S_ec_._lJ2 _{bJ_. Does the activity 
giv~ reasonable promise of contributing 
to t:le d(;velopment of economi c resources 
or to the increase of productive capacities 
and self-sustaining ((f'llomic growth? 

2. Deve lQP~~en t __ ~s. ~ ~~t 2.n_c_e ___ Project __ ~r5_t_~ria 
-(I~0-,1~_~ _~ 

3. 

a. 1:' AA __ ~e_~. __ l)_ 2 __ (~. In f ornIa t i on and 
conclusion on capacity of the country 
to repay tlle loan, including rpasonahle
ness of repayment prospects. 

b. 1~~J"_pc:_~_6}_0 _(d1. If assistance is 
for any productive enterprise which will 
compete in the u.s. with U.s. enterprise, 
is there an agret'TlI('f1t hy thl_ r('cipient 
country to pn'v('nt (·;.:port to the u.s. of 
more than 20% of the ('nll,rprise's annual 
production during the 1 i fe of the loan? 

~r_~~~t __ C~L~~r_i_~_So}e)y_ I~ o~ f~co~~m)_~ 
_~~~F~lnd .. 
a. ~~ Se_c_. __ 51LJaJ~ Will this assist-
ance support promote economic or political 
stability? To the extent possible, does it 
reflect the policy directions of section 102? 

b. FAA Sec. 533. Will assistance under --------
this chapter be used for military, or 
paramilitary activities? 

No. 

The Project will 
develop energy techno
logies appropriate to 
the various participat
ing countries, and will 
train local technicians 
in related fields. 

Yes. 

N.A. This is a grant 
Project. 

N.A. 

N.A. ESF funds will 
not be utilized. 
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A. Procurement 

1. 

2. 

FAA Sec. 602. Are there arrangements 
to permit U.S. small business to 
participate equitably in the furnishing 
of goods and services financed? 

FAA Sec.~_~L~L Will all cormnodity 
procurement financed be from the U.S. 
except as ot.herwise dptenninf>d by the 
President or Ilnder delegation from him? 

3. FAA Se~._~_~J~. If the cooIwrating 
country discrimjn2teS 3Lainst U.S. 
marine insurance companies, will 
agreement requir' that m~rine 
insurance be placed in the U.S. on 
commodities financed? 

. 
4. FAA Sec. 604_(~)~ If off shore procure

ment of agricul tural c0;rnnC1dity or 
prod\lct is to be financpd, is there 
provision against such prncurprniCnt 
when the domestic prlce of such 
commodi ty is 1 e5S than pad ty? 

5. yAA Sec~~Q8_J~. \~ill U.S. Government 
excess persona] property be utilized 
wherever practicahle in lieu of the 
procure~ent of new items? 

6. 

7. 

F;~ __ Sec~ 603 (a) Compliance Wl th 
requirement in Sf>ctlon 901 (b) of the 
Merchant M<:rine Act of 1936, as arr,rnded, 
that at least 50 per centum of the 
gross tOllllage of commodities (computed 
separately for dry bulk carriers, dry 
cargo liners, ard tankers) financ~d shall 
be transported un privately owned U.S. 
flag commercia] 'J(:ssels to the oy~,~~ 
that such vessels are available at 
fair and reasonable rates. 

FAA Sec. 621. l~ technical assistance 
is financed, will such assistance be 
furnished to the fullest extent practi
cable as goods and professional and 
other services from private enterprise 
on a contract basis? 
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Yes 

Yes 

Yes 

N/A 

Yes 

U.S. Ships will be USI 

if available. 
Appropriate determina 
tions will be oLtaine 
from AID/Was to 
unavailability 

Yes 
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If the facilities of other Federal 
agencies will be utilized. are they 
particularly suitab1e, not competitive 
with private enterprise, and made 
available without undue interfelence 
with domestic programs? 

8. International Air Transport. Fair 
Competitive Practices Act~ 1974. 

9. 

If air transportation of persons 
or pruperty is fin3nced on grant 
basis, will provision be made that 
U.S. flag carriers will be utilized 
to the extent such service Is 
available? 

IT 79_!:J22~_A...::- t Se~"-~ Does the 
contract for procurement contain a 
provision authorizing the terminaticn 
of such contract for the convenjen~~ 
of the United States? 

B. Construction 

1. 

2. 

FAA Sec. 601 (d). If a capital 
(e.g. construction) project, are 
engineering and professional 
services of U.S. firms and their 
affiliates to be used to the maximum 
extent consistent with the national 
interest? 

"l AA Sec. 611_ (c) . If con tracts for 
construction are to be fin~nced, will 
they be let on a competilive basis 
to maximum extent practicable? 

3. FAA Sec. 620 (k). If for construction 
of productive enterprise will aggregate 
value of assistan~e to ~e furnished 
by the U.S. not exceed $100 million? 

Yes. 

Yes. 

Yes, 

N.A. 

Yes 

N.A. 



- 89 -

c. Other Restrictions 

1. FAA Sec. 122 (e). If development 
loan, is interest rate at least 2% 
per annum during grace p~riod and 
at least 3% per annum thereafter? 

2. FAA Sec. 39l __ ~d~ If fund is 
established solely by U.S. contri
butions and administered by an 
internati (lnal or["mi zat j (In, d(les 
Comptroller G~n~ral have audit rights? 

3. FAA Sec. ~29_(h)_. Do arrangements 
preclude promoting or assisting the 
foreign aid projects or activities 
of C(lmmunist-hloc countries, contrary 
to the best interests of the U.S.? 

4. FAA S_~_~~ill. Is financing not 
permitted to be used, without waiver, 
for purchase, long-term lease, or 
exchange of motor vehicle manufactured 
outside t'flE U.S., or pwrantv of such 
transaction? 

5. Will arrangements preclude use of 
financi ng: 

a. To pay for 
perforr.,ance of abortions or to 
motivate or coerce persons to practice 
abortions, to pay for performance of 
involuntary sterilization, or to coerce 
or provide financial incentive to any 
person to undergo sterilization? 

b. FAA Sec. 620 (g). To compensate 
owners for expropriated nationalized 
property? 
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N.A. 

Yes 

Yes 

Yes 

Yes 

Yes 
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c. FAA2ec. 660. To finance police 
training or other la~ enforcement assist
ance, except for narrotics programs? 

d. FAA Sec. 662. }-or CIA activities? 

e. FY 79 App. Act Sec. lO~. To pay 
pensions, etc. for military personnel? 

f. YY 79 App. Act Sec. 106. 

To pay U.N. assessments? 

To carry out provisions of FAA sections 
209 (d) and 251 (h)? (Transfer of FAA 
funds to multiln12ral organizations for 
lending. ) 

h. FY 79 App. Act Sec. l~~ To finance 
the export of nuclear equipment, fuel, 
or technology or to train foreign nations 
in nuclear f~elds? 

i. FY 79 App. Act Sec. 601. To be 
used for publicity on propaganda purposes 
within U.S. not authorized by Congress? 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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PROJECT AUTHORIZATION ~~D REQUEST FOR ALLOT~~T OF FUNDS 

Name of Entities: 

Name of Project: 

Project Number: 

Caribbean Ccmmunity Secr-etariat 
Caribbean Development Bank 
Dominican Republic 

Alternative Energy Systems 

538-0032 

Pursuant to ?ar~ :, Chapter 1, Section 106 of the 
Foreign Assistan~e .:"ct cf 1961, as aJl1.e!1eee, I her-eby 
authorize a Grant to the Car-ibbean COIT;.:;\Uni ty Secr-etc.r-:"a-: 
("CARICOM") of not t.o exceed Or.te: :·:i11ion Uni ted StC'.tes 
Dollars (Sl,OOO,OOO), ~ Grant to the Carl~hean Develo;~en-: 
Bank ("CDS") of !1ot to exceed One ~illion Cnl~ed States 
Dollars (Sl,OOO,OOO) and a Grant to the Governreent of -:~e 

Dominican Republic ("GOD?") of not to exceed Fifty Thol:sand 
United States Dollar-5 (SSO,OOO) (such amounts, '..:hich ::: :.:-.e 
aggregate esual S2,050,000, being called the Authorized 
Amount), to ~el? i:1 :i!1ancing certai!1 foreign exchange ~:;d 
local currency costs of scces and services required for :.~e 
project described in the immediately following sentence. 
The project consists of the establish~ent of an i:1stituticnal 
capability in the Caribbean =egion for (i) strengthening 
national ener-gy planning, including conducting cot:ntrj ~~e=gy 
needs assessments, conservation studies and renewable er.e=;y 
resource assessments, and (ii) designing, testing, ada~t:ng 
and disseminating alternative energy technologies (the 
"Project") . 

I approve the total level of AID appropriated funding 
planned for the Project of not to exceed Seven Million Six 
Hundred Thousand United States Dollars (S7,600,000) of Grant 
funding, includir.j t~e ~t:thcrized Amount, during the period 
FY 1979 th=ough FY 1982. I approve further increments during 
that perioe ~f Grant ft:nding up to $5,550,000, subject to the 
availability of funds in accordance with AID allot~ent ~rcce
dures, as follows: CARICOM $2,247,300, COB $3,002,700, aud 
GODR $300,000 (subject to the acceptability of a feasibility 
study) • 
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I hereby authorize the initiation of negotiation and 
execution of the Project Agreement or Project Agre~nents, 
as the case may be, by the officer to whom such at,thor':ty 
has been delAgated in accordance with AID regulations and 
Delegations of Authority, subjec1: 1:0 the following essential 
terms, covenants ar;d maJ or condi tions, together '",i t!1 s UC!1 
other ter~s and conditions as riI~ ~ay deem appropriate: 

A. Source a~d Origin of Geods and Services 

Except for ocean shipping, and except ~s set =ort~ ~~ 
Section E below, goods and services financed b~ AID under 
the Project shall have t!1air scu=ce and origin In the C~ited 
States or, in :....":.e case 0: the Gr:=.n-: "'C.o C.:~~ICi,-,~l, in :ne::-.:>2::"' 
countries of CrlR~CO~, or, in the case of ~he Grant to ~~e 
COB, in the countr':es 1.:1 t!1e Cari~ce2r; -",hie!!. arc ::cembe:-s of 
the CDS and which are i~cluded i~ A~~ Geog=3~~ic Cede ~~~, 
or, in the case ~: acti~ities ~G ~e c~:-ri2d GU~ i~ ~a~~~ 

and the Dcni~i::3.n ?e?u.jli::, res~<:.~ctiCJely I i:;. nait': :.nc:. i~ 
the Do",-inica~ ::\e;::,,:,.8li::, :!:"es~ec-:~ ::;2.~-, e:(-::s::;t .lS .:'::J :-:;2.~" 

other.lise agree i:-: "d:!:"i-:i:;.g. Ccea~ s:-:i~!=ii~g :i.:-.a~::·2d ::~" 
AID under :'~e ?:-S':2C~ 5~all be P='Jc'.J==s :.~ ~~.e ~':r~':'t..es. 
States, exc2p~ 3S ~::J ~3y 01:her~~3e agree i:;. wr~-:ing. 

B. Cond~. -:icns ?r 2ceden t t:> :;i3~urs e::len t (C;?IC~:·!, 

CDB) 

Prior to any disburse::lent, or ':0 t::'e iSSl..lanCe of 2.~'" 
comrni-:.:nent docL:.-:'.ents u:".c.er t:-.e ?:!:":)j~c:: .;gree::-.er:t: or ?:-C::2C:: 
Agreements, ::0 :i~ance 3ctivitles 0: t~e C~~:CO~ Ener;~ 
Unit or the CDB E~ergy Group, as ~~e case ~ay be, for c-:~er 
than tech~ical assis::a~ce, pro~essio~al staff salaries ~~d 
supporting administrat:ive costs, CA2=CC~ or the COB, as ~he 
case may be, s~a2.1, except as ri:LJ ::-.ay ,'Jt~e':::-"/ise agree i.:-. 
writing, furnish to riID in fo~ a~d s~stance sat~sfac~~':::-l 
to AID: 

(i) evidence tha t c..;RICO~l or the COB, as the 
case may be, has planned for an ade~uately 
staffed Energy Unit or Energy Group, as the 
case may be, and has a detailed plan governing 
its operation, including perma~ent staffing 
arrangements, and a ti~e-?hased work plan 
governing the use of ProJect funds for the 
Policy, Training, Comrnuni::ations and Techni=al 
programs; and 

• (ii) a copy of a· signed contract for techni=al 
services to provide CARICOM and the COB with 
the necessary expertise for program development 
and implementation. 



- 93 -

C. Covenants (CARICOf.1, CDB) 

Except as AID may otherNise agree in writing, CARICOM 
and the CDB shall each covenant and agree to: 

(i) evaluate the Project using Project funds in the 
second and fifth years of Project i~rlementation; 

(ii) f.laximi ze corc.r.:unica ti cns bet'Neen the Cri.RIC('r-1 
Energy Unit and the CDB Energy Group through consul
tations on work ?lans, subprojects ~nd terms of 
reference; 

(iii) utilize ;ui~eli~es ~eveloped ~y the Project 
Advisory Comrr:i':.tee; 

(iv) re~ort pericdica:ly to the Project Advisory 
Commi t tee w i t~ ::::·::;s :::ec:' ':0 2::::0: ect l::',P :e~ent3. tion; 3.r:C 

. 
(v) use eve::::7 2~~~r': ':.0 secure ~~nds ~::::orn regular 

sta~fs o~ ~~e :~?:C:~ ~~e::::~y ~~it ~:::: ~~e C83 ~~er;~ 
Group, as ~he case ~a~ je, be?i~ni~g in the third 
year of ?::::Oj2C~ :~:::~e~en:.a:.ion. 

D. Covenant (C~8: 

Except 3S AI~ Iay othe~~ise ag::::ee ~n writing, the 
COB shall COV2~3.nt ~n~ ag::::~E to use i:.s best ef~or~s to 
procure goods and se::::vices ~=orn :~e countries autjorize~ 
under Section .).. above ~r::.o:::: to ~rocurin.g :::cods and serv
ices from cOQ"tries ~ade eligible ~or source and origi~ 
pursuant to Section E je:o~. 

E. \'laiver 

For the reasons set forth in the Action ~emo:and~~ 
to the Assistant A~~inistrator (LAC), attached hereto, 
goods and services ha'ling a cu .. :mlative "lalue of not to 
exceed $500,000 may be procured from countries i.1cluded 
in AI!, Geographic Code 899. 

A?siscant Administr~or 
Bureau for Latin America 

and the Caribbean 

{2LU'~ .{ 3) 9 7 t 
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),~PAR-;I,· .NT OF ST.',.r:: 

,,(~ OK) FOR IN T C H NATIOIU,L D[ '.'F LOPME NT lL<\C-,DR/ 1 EF- 79- 2 3 
WJ..~Hlr-4C;TON [J C 20~';>3 

Alt':"rJialivc E11I'rgy Systems, 'i3S-C032 

FY 79 ~rant - Approxim~tely $4,OOO,JOO 

hClS'?d on Llic' lni: '(;tl LI:\'j J (llll",'lit dJ [j~i:ll'in;it ic)!:, the hlissiur. has con
cluded thnt the :'rc.ljt"'~ h'ill Ilot he,'!!': i1 si!~Tli[icallt. effc-ct on the 
hl!n12.n l'uvir"r;'''lt :IIH] t1,,',:(,[0[(, r(,(())"'''''11(1o; ,t ::lT~ttive Dr'LC'fil,jl1ation. 

TIl(:' I)cv('lu,"" fit /\',;,i~'t :,liCC' E;';CClltivl CU;:!1:littc'c. of the.: Purcau for 
La tin ,\]:,0 r if' d iin d t 1, C' C: I r i h b l' ,111 kl~' r c vi ",.: (' C t. h '.. I 11 i ti cd i:: n vir 011 :r;c Ii t <J 1 
E::,~mir'iltio:l illr ~I,j:; J n',jC'cr <llld Cl'iH:\lr~ in t.he ~Li~;';ic.'Il's reclmr.H·Ilr.3~ 
t i (l n i Q fa;: l T it t ~ ': l' ! ) l' t L': I~ lie d til) 11 • 

T'lI;:Stiirnt t~, (~J :'\'( l:r.·ri ty vc~;t f'C" in tlk .",O:~~,~.f ~:llt ArlIT iJl~st felt-or fo!" 

Latin ;\i';(cr.l,;, ;;.h1 Lhl' (;,riil!l,'an Undl'f Tit:iL ~;', J';.irt ~lG.4a, J:II\'>- .. F,-

r .. 'i:t2' Pr,:I('/" ~111 .• - ;:'l(~ ~~:"',C'(: \1~'I,-\:--' ti,(' il~)(l"(' l·t l ( {I#::~:.·.-·n{~('=!ti on) I J'L'rCO) 

a signiLicant c~f.'"t. on UIC' ll~lj;,;,n ll:vironnent, ~,n~ t\krcforL, is T)ot 
an action fo~- \'.",ic'11 ,In :::n\'iU'1!;i.L'j.C.--tl Jr;:;l"ct Sii-ltl'rc('llt ur- ar. Erlvlron
T' r.> ~ " 2.} As s l' ,; ,: r' (, n t \d 1 1 h" r (' (! \I i r l' Ii . 

A ~ ~' is t [: n t II ch j "1 i L. f r;, to :- f (>: 
LClt~n :\T.l(:ric;. aIlc~ thp C(J~ l~'~r(i1'" 

----_.- ... _---_ ... -_ .. -
-----------. ------

DatE' 

C1 earilrTCe,,': 
L.b,C/DR:Er;viro!,!nC'nt;l Addsor:ROtlo -1::::{~ -
DAEC Chni nnCin :HBr.o .... 'T1 
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ALTERNATIVE ENERGY SYSTEMS 

NO. 538-0032 

INITIAL ENVIRONMENTAL 

EXAMINATION (lEE) 

Caribbean Regional 

Alternative Energy Systems 

FY 79 Grant - Approximately ~4,000,000 

Three following blgning of the 

C 

April 2, 1979, revised from November 15, 1978 

A Negative Determination. (No Environmental 
Assessment or Environmental Impact Statement 
Necessary) . 

9 1979 

Date 

Assistant Administrator'~ 
Decision: AA/LAC 

Approval of Environmental Action Date 
Recor.anended 

Disapproval of Environmental Action Date 
'l 

Recommended 
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ALTERNATIVE ENERGY SYSTEMS (lEE) 

I Examination of Nature, Scope and Magnitude of Environmental 
Impact 

A. Description of Project 

The project is a series of studies and pilot activities 
that will assist in the identification and demonstration 
of applicatior.s of alternative energy systems in the 
Caribbe~n 1/. The purpose of this project is to develop 
a capacity in the Caribbean to analyze, plan and advise 
on the development and implementation of energy systems 
u~ing non-conventional energy resources. The activities 
which wi.ll be undertaken to achieve this purpose are: 

1) A regionally coordinated data collection system for 
collecting and assisting in development of energy 
accounting and surveillance information. 

2) A regional cadre of trained energy specialists avail
able to assist in energy applications. 

3) Various country specific alternative energy generation 
and conservation studies. 

4) The dissemination of information through various 
regional institutions on applications of resources 
and energy conservation. 

5) Various identified practical pilot demonstration pro
jects for both supplying community energy needs and 
evaluation of specific types vf non-conventional energy 
systems. 

1/ Countries expected to participate are: 

LDC's: Antigua, Belize, Dominica, Grenada, Montserrat, 
St. Kitts/Nevis/Anguilla, St. Lucia, St. Vincent. 

MOC's: Barbados, Dominican Republic, Guyana, Haiti, 
Jamaica. 
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B. IMPACT IDENTIl ATION AND EVALUATION 

Impact Areas and Sub-Areas 

A. LAND USE 

1. Changing the character of the land through: 

a. Increasing the population _________________ ___ 

b. Extracting natural resources ----------------
c. Land clearing ______________________________ _ 

d. Changing soil character -----------------------
2. Altering natural defenses ------------
3. Foreclosing i:llportant uses 

4. Jeopardising man or his works ---------------------
5. Other factors 

B. WATER QUALITY 

1. Physical state of water ------------------------
2. Chemical and biological states 

3. Eco 10 gical ba lance ____________ , , __________ _ 

4. Other factors 

1/ Definition of symbols: N - No environmental impact 

Page 3 of 7 pages 

Impact 
Identification 
and 
Evaluation 1/ 

N 

L 

L 

N 

N 

N 

N 

N 

N 

N 

L - .Little env.'ronmental impact 

M - Moderate environmental impact 

H •• High Environmental impact 

U - Unknown environmental impact 
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C. ATMOSPHERIC 

1. Air additives N 

2. Air pollution N 

3. Noise polluti-Jn N 

4. Other factors 

D. NATURAL RESOURCES 

1. Diversion, altered use of water L 

2. Irreversible, inefficient connnitments N 

3. Other factors 

E. CULTJRAL 

1. Altering physical symbols N 

2. Dilution. of cultural tracitions N 

3. Other factors 

F. SOCIOECONOMIC 

1. Changes in economic/employment patterns N 

2. Changes in population N 

3. Changes in cultural patterns N 

4. Other factors 
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G. HEALTH 

1. Changing a natural environment _________ _ N 

2. Eliminating an ecosystem element ________ _ N 

3. Other factors 

H. GENERAL 

1. International impacts N 

2. Controversiel impacts N 

3. Larger program impacts N 

4. Other factors 

I. OTHER POSSIBLE IMPACTS (not listed above) 
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c. Discussion of Impacts 

The project will explore four areas of renewable energy 
sources: 
1) solar, 2) wind, 3) bio-mass and 4) mini-hydro. 
The pilot and d2monstration sub-projects selected are 
designed to rapidly produce tangible results in the aim 
of functioning hardware which utilizes locally abundant 
resources and operates in accordance with local environ-
mental conditions. Some examples of these are: solar crop 
driers, ~·ind power devices, bio-mass methane generators and 
low head hydro turbines. The equipment to be used will be 
selected from available functioning systems which have been 
modified to suit Caribbean environment and natural resources. 
Solar power may be applied to cooling and refrigeration 
mechanisms as well as electrical generation. TIio-mass 
applications include bio-gas generation units for fuel source, 
liquid fuel from sugar cane and charcoal production from waste 
materials. Wind and hydro devices are to be applied to various 
mechanical electrical generating requirEJIEnts in rural and urban 
areas. 

The pilot nature of the sub-projects developed under this 
project requires that the site be carefully selected, construc
tion closely supervised and operations continuously monitored, 
to maximize the information <lv3ilable for system adjustment 
and replication. Due to the application of pilot/demonstration 
development techniques, until proven for wide application/the 
sub-projects are confined to small physical areas. Engineering 
specifications and perfornnnce criteria are to be consistent with 
standard engineering practice applicable to existing technologies. 
TIle specific sub-project sites under this Grant will be sele~ted 
both during project development and implementation by the 
regional coordinating agency in cooperation with the local 
governments and regional instttutions; thus have not been determined. 
The evaluation of sub-projects funded under this Gnmt include 
analyses of technical, economic, social and environ~ental features 
of proposed deSigns, operation and management. The demonstration 
sub-projects are expected to have the following characteristics: 

1) The environmental effects will be very limited, if any, 
and localized due to the scale and pilot nature 0

c the 
sub-projects and their decentralization througho the 
Caribbean. 

2) The sub-projects will involve developed and tested 
techniques of non-conventional energy usage for which 
engineering practices and available hardware do not 
produce adverse environmental effects. 
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3) The project activities will be regularly monitored 
in terms of operating performance and environmental 
effects. If the need should arise the coordinating 
agency has the capacity to revise a project to achieve 
a more desirable and effective performance. 

D. Conclusion 

Review of the type of activities foreseen under this loan 
reveals no evidence that the environmental effects would: 

1) Have a negative impact on the human environment; 

2) have impacts which are likely to be irrevocable or 
highly controversial; or 

3) which might establish a precedent for adverse future 
action. 

It concluded th2t the implementation of sub-projects under 
this project will be beneficial or have no impact on the 
environment. The sub-projects planned under the three year 
project are in the nature of controlled experimentation for 
the purpose of demonstration and will be carefully monitored. 

The environmental effects arc beneficial in that solar and 
wind exploitation is non-polluting and non-depleting. Sub
project management is to be designed to assure that detrimental 
effects do not occur. The replacement by non-conventional 
renewable energy SOlirc~s of fossil fuels will reduce air 
pollution. 

Consequently, a negative determination has been recommended 
in respect to further environmental assessment. 

II Recommended Environmental Action 

The sub-projects to be conducted in this Grant prcgram are of 
the nature of controlled experimentation for the purpose of 
testing and application of existing alternative energy techno
logies to usage in the Caribbeau. During the testing of these 
technologies the environm~ntal effects will be analysed and 
carefully monitored. It is concluded that this project will 
not have a significant effect on the environment and, therefore, 
a "negative determination" is appropriate. 
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Environmental Analysis 

1. Discussion 

Under this Project technology applications will be field 
tested in four areas of renewable energy resources: solar, 
wind, biomass and mini-hydro. Solar applications include crop 
drying, water heating and water distillation. 

Wind applications include water pumping and electricity 
generation. Biomass applications include methane generation 
from agricultural wastes, direct combustion of biomass fuels 
(e.g., bagasse) and charcoal production. Hydro applications 
will be in the form of low-head, small-scale and electricity 
generation. Geothermal energy potential may be examined at 
several sites in the Caribbean but actual applications are 
beyond the scope of the field-testing program. 

Because of the limited nature of the research and develop
ment activities under this project, no adverse environmental 
effects are anticipated. The indivjJual field tests contem
plated are small in size and will be dispersed throughout the 
Caribbean. In order to determine their regional applicability, 
the fleld tests will be of a pilot nature to assess what 
adaptations of available technology or, in some cases, new 
developments are necessary for widespread use. It is a research 
oriented approach which ensures careful site selection, con
sideration of the project's economic, environmental and social 
impacts, and close monitoring and evaluation of all project 
operations. Thus the potential for any dir.ect impacts from 
this project will be minimal. 

In the longer term, the project is directed toward great
er development of alternative en8{gy resources in the C~ribbean 
and wider use of the technologies undergoing field tests. 

The exploitation of non-conventional and renewable sources of 
energy is, in general, an environmentally desirable strategy 
for energy development. The utilization of solar and wtnd 
energy has minimal direct pollution impacts and does not 
depend on non-renewable resources. Biomass energy technolo
gies aim for more efficient utilization of indigenous 
renewable energy resources and are often designed specifically 
to reduce environmentally destructive practices (e.g., return 
of biogas sludge to the fields, increased efficiency of char
coal production to slow deforestation). Hydropower facilities 
have no direct environmental impacts as a result of electricity 
generation. 

Typically, the energy technologies identified for develop
ment in the Caribbean are small in scale and utilize renewable 
energy resources to supply small dispersed demands. In all 
cases, the recommended technologies reduce the negative 
environmental, health and social impacts currently associated 
with fossil;fuel based energy technologies. 



Alternative energy development is not imp~ct-free, _ 103 _ 
however, and in the case of micro-hydro and biomass systems 
further examination is warranted. There is the additional 
consideration of pollution generated during the manufacture 
and transportation of alternative energy technologies. HOWever 
studies perforrrad by the u.s. Department of Energy and the 
Illinois Center for Advanced Computation suggest that pollution 
im?acts as a result of manufacture and transport are small 
tompared to the life-time pollution savings from not burning 
fossel fuels. The major environmental impacts are those 
associated with utilization of micro-hydro and biomass energy 
technologies and not from manufacture of renewable energy 
resource equipment. 

2. Micro-Hydro 

The development of hydropower resources for electricity 
generation, eVEn at the scale (5 to 50kw) envisioned in this 
project, may haVe significant environmental implications. 
Potential effects are principally related to site ch~racter
istics and are in the area of land use, ecological balance 
and flood risk. The following specific criteria address the 
siting concerns of hydro development ~nd will be incorporated 
in the project evaluation ciiteria employed oy the COB. 

Land Use 

o 

o 

o 

o 

o 

o 

c 

Land requirements for reservoir; 
for transmission lines. 

for generating facility; 

Dislocations (human, economic, etc.) caused by hydro 
development. 

Agricultural potential precluded by committed land. 

National needs, priorities for land use. 

Present value and projected future value (opportunity 
costs) of land. 

other development potential (residential, tourism, etc.) 
foregone. 

Downstream water flow requirements; development effects 

Flood Risk 

o 

o 

o 

o 

o 

o 

o 

Variability of weather pattern (e.g., severity of rainy 
season) . 

Imrlications for impoundment size, type, etc. 

Construction needs, costs for building to "worst case" 
specifications. 

Ability of installation to moderate or minimize normal 
flood potential. 

Downstream flood risks 

Location of settlement, population centers, other land 
use. 

Determination of flood plain; range of potential damage. 
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o Effects on stream ecology; flow requirements: 

indigencus fish population 
siltation characteristics 
overall balance 
effects on water table 
genlogical characteristics, expects changes 
erosion potential; new rum off characteristics, etc. 
secondary development effects (industrial, recreational, 
residential, etc.) 

Although the impacts from micro~hydro development are likely 
to be small, especially in the case of reprofit lnstall~tion on 
existfng facilities, it is necessary to systematic~lly assess 
project benefits and costs individually. It w~ll be the responsi
bility of the project evaluation staff (CDB, participating 
Research Institution and outside contractors) to ensure that 
specific criteria for prevention of significant environmental 
impact are met. 

3. Biomass 

(a) Charcoal 

Charcoal sub-projects are designed to increase the efficiency 
of productioTt processes, to make better use of a variety of 
waste materials, and to assist in the development of more 
organized markets for charcoal fuel. In this way, environmen
tally destructive charcoal practices related to random tree
cutting and inefficient production will be minimized. More 
importantly, however, any charcoal production strategy can 
have s~rious impacts if it is not arcompanied by integrated 
reforestation and land management efforts. Problems of tree 
and plant denudation, erosion of hillsides, water qu,"~ty 
(excessive siltation) and climatic changes are particularly 
acute in Haiti and could become serious in other Caribbean 
countries (e.g., Antigua). These concerns must be addressed 
in the consideration of any charcoal project in order to 
prevent further risk of ecological damage and to assist efforts 
in overall ecological repair. 

Criteria for charcoal projects would include: 

o Presentation of an overall impact master plan which 
accounts for reforestation needs, soil erosion 
effects, long-term productivity measures and re
commended harvesting rates. 

o Identification of planning and control mechanisms 
to carry out the plan identified above. 

o The utilization of efficient charcoal production 
kilns to minimize fuelwood impacts per unit of 
charcoal output. 
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o The implementation of a training program to increase 
the use of efficient charcoal stoves, such as the 
Lorena model developed in Guatemala. 

(b) Energy Farming 

Energy plantations, or other large scale biomass utiliza
tion schemes, must be managed to insure a continuing supply of 
material while maintaining a balanced ecosystem. Continued 
cropping can deplete soil nutrients and these must be monitored 
to insure that soil productivity is not reduced. This is parti
cularly true in the Caribbean where commercial fertilizers are 
becoming more np-cessary and costly in agricultural production. 
Additionally, any mono-culture may be subject to fungal or 
insect attack. As with charcoal, careful ecological ~nalysis 
must accompany large-sca12 biomass strategies. The following 
criteria will be used in biomass pnersy farming project selecti~n. 

o Land requirements for project, material needs for 
continued supply. 

o Value of energy production and demand for biomass 
fuels; ~arket potential. 

o Existing env~ronmental characteristics: soil, 
vegetation, geology, water resources, etc. 

o Risks of ecological dam~ge from material harvesting 
erosion potential, soil depletion, moisture retention/ 
evaporation, flood risks, :limatic effects, etc. 
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LOGICAL FRAI1l' WORK 

ALTER~ATIVE ENEFGY SYSTEMS 

----------- ------- - --

Goal To develop a capabilily to utilize 
renewable energy sources in the Caribbean as 
alternatives to imported fossil fuels and to 
encourage energy conservation measures. 

Purpose: To establish an inscitutional capabHity 
in the Caribbean region for strengthe~ing ~ational 
energy planning including conducting country 
energy needs assessments, conservation studi~s 
and renewable energy resource assessments and [~r 
designing, testing, adapting and disseminating 
alternatiVe energy technologies. 

Measures of Goal Achievement 
Increase in number of low-income inhabitants 
employing non-conventional energy ,-echnologies in 
home and work environments results in decreased costs 
and/or higher disposable incomes for rural poor. 

End of Project Status: 

1. Each country will have developed a resourCE 
in national energy planning and policy analysis. 

2. CARICOM will have established a unit and develop
ed an institutional capability to assist countries 
to carry out national energy planning, energy 
assessmerts, resource surveys and other appropriatE 
studies pertaining to energy policy-making and 
strengthen energy tlaining capabilities at exist
ing institutions in the region. 

3. CDB will have established an energy group and 
developEd an institutionaL capability to design 
and manage a cormnunications program including 
an information clearinghouse for exchanging 
infOrMation pertaining to alternative energy 
applications for the region, and analyze and 
finance applied research and feasibility pro
posals for alternative energy technologies. 
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Means of Verification: 

1. World Bank Country Reports 

2. 

3. 

4. 

5. 

6. 

1. 

2. 

3. 

4. 

Country Energy Assessments 

Energy Consumption and Demand Surveys 

Survey of low-income families using 
non-conventional energy technologies 

Micro-economic studies measuring 
growth raLe related to introduction 
of alternative energy technologies 

Project evaluation 

Project evaluation in fifth year 

CDB records and reports 

CARlCOH records and reports 

Quarterly project reports, interim 
evaluations, annual Alternative 
Energy Advisory meetings in Region 

Important Assumptions 

1. 

2. 

3. 

4. 

5. 

1. 

2. 

3. 

Cost of fossil fuel imports will continue to rise 
(and consume foreign exchange earnings thus making 
alternaitve energy technologies cost effective invest
ments for the Caribbean countries). 

Alternative energy technologies will permit the 
electrification of remote villages and households 
which could not efficiently be served by extending 
the traditional fossil fuel generated system. 

Local communities will accept and use non-coD1:entional 
energy technologies. 

Countries in the Region will restrict future grcwth 
of consumption through more efficient energy use. 

Countries will be willi~g to adopt a nationa' rricing 
structure for energy l~.e ~etroleum products should not 
be supplied at lower thaTI international prices). 

Countries in Region will perceive the need to plan 
for their energy requirements and be willing to develop 
indigenous energy resources. 

Private sector willing to support non-conventional 
energy generation. 

Alternative energy is socially and culturally acr.ept
able. 
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Means of Verification 

1. National Energy Assessments. 

2. Survey of Plans in Region. 

3. Survey of field-tested projects. 

4. CDB reports and records. 

5. CARICOM reports and records. 

6. USAID reports and records. 

7. Training program enrollments. 

8. Utilization records of communication/ 
information syste~. 

1. AID financial records. 

2. CDB financial records. 

3. CARlCOM financial records. 

Important Assumptions 

1. Countries willing to incorporate energy planning 
into macro-economic planning. 

2. Adequate number of human resources already exist 
in area ·who can be trained in energy planning and 
non-conventional technologies. 

3. Caribbean countries willing to cooperate and make 
human and technical resources available for 
developing their energy systems. 

Full allotment of funds will be received as 
planned. 



Outputs: 

1. National energy planning activities. 

a. 

h. 

2. 

8. 

3. 

4. 

National energy assessments completed or 
updated including national resource and 
consumption surveys. 

National economic development plans have 
energy policy component. 

Technical and ~nalytical training courses 
in energy man3gement and technology 
development. 

A cadre of trained specialists in ~nergy 
plannin3, energy management and accounting, 
and non-conventj anal energy technology 
applications including their design, 
implementation, and maintenance. 

Regional communications neLwork established 
throughout the Region to collect and 
disseminate results of tested demonstrated 
pilots, energy information, and coordination 
of energy related activities. 

Field-tested applied research projects in 
rene\;l'ble energy technologies. 

Magnitude of Outputs: 

{Cummulative} 

FY 79/80 81 

3 8 

1 6 

10 

127 362 

x ALL YEARS x 

8 15 

82 83 

12 14 

7 12 

25 30 

678 1046 

x 

22 34 

84 

14 

50 

1404 

x 

36 

.... .... .... 



INPUTS 

AID DEVELOPMENT GRANT IMPLEMENTATION TARGETS BY AID EXPEND ITURES ($000' s) 

7,600 

1st :rear 2nd 3rd 4th 5th Total 
FY 79/80 81 82 83 84 

A. CARICOM Energy Unit A. 248.5 285.1 163.5 163.1 149.8 1,010.0 

1. Policy Program 1. 255.0 273.0 185.0 157.4 67.5 937.9 

2. Training Program 2. 502.3 107.8 420.7 139.6 154.0 1,324.4 

B. CDB Energy Group B. 373.5 362.8 213.9 109.2 30.0 1,089.4 

3. Communications Program 3. 110.7 136.3 121.9 118.9 124.7 612.5 

4. Technical Program 4. 355.el / 742.1 641.9 369.3 217.5 2!625.8 

1,845.0 1,907.1 1,746.9 1,057.5 726. i 7,600.0 

!/ Includes bagasse plant for D.R. $300.000 



1. 

2. 

3. 

4. 

5. 

6. 

7. 
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ANNEX II - 2 

International Donor Agenc.:tes with 
Alternative Energy Projects in the Caribbean Region 

NAME 

BDD - British Developme&t 
Division 

CDB - Caribbean Development 
Bank 

CIDA - Canadian International 
Developmant Agency 
CSC - Commonwealth Science 
Council 

CEC - Commission of European 
Communities 

EDF - E;uropean Developm;nt 
Fund 

DSE - German Foundation :Eor 
International Development 

PROJEC'r 

(a) Geothe~al Studies, St. Lucia 

(b) Dominica Hydro Survey 

(c) Tropical Products Institute 
- charcoal in Guyana, 

Jamaica, Dominica 

- Copra Drying with solar driers 

(a) Crop Drying Project, Guyane 

(b) Ambient Solar Cooling, Barbados 

(c) Solar Refrigeration 

(d) Surplus Bagasse Utilization, 
Barbados S~gar Factories 

(a) Hydro Survey in Haiti 

(a) Formulating Caribbean 
Alternative Energy ?rogram and 
Projects 

(b) CMI Equipment Upgrading and 
Replacement 

(c) Biogas S8minar i~ Jamaica 

(d) Energy Accounting Seminar 
(W/OAS) Puerto Rico 

(a) Based on "Solar Energy for 
Development" meeting held in 
Italy in Ma~ch, 1979, will be 
devoting large sums 

(a) Central Agriculture Laboratory 
Cooling Project, Barbados 
Photovoltaic Cooling System 

(a) Wind surveys and Windmill 
installation in Haiti 



NAME 

8. IBRD - World Bank 

9. lOB - Inter-American 
Cevelopment Bank 

10. OAS - Organization of 
American States 

11. OLADE - Latin American 
Organization for Energy 
Develo1?ment 

12. UNDP - United Nations 
Development Program 

13. ECLA - Uni~ed Nations 
Economic Commission for 
Latin America 

14. UNESCO - United Nations 
Economic and Social 
Committee 

IS. NASA - U.S. National 
Aeronautics and Space 
Administration 

16. DOE - U.S. Department of 
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PROJECT 

(i'l) Caribbean Basin Energy Study for: 
the Caribbean Group for Coopera
tion in Economic Development 

(a) Solar Energy Planning Project 
in tf).e Domini can Repub li c 

(a) Country Alternative Energy 
surveys using energy accounti~g 
procedures 

(b) Energy Accounting Seminar 
(W/CSC), Puerto Rico 

(a) Geothermal assessment in the 
Dominican Republic 

(a) Alternative Energy Projections 
for Caribbean 

(b) Energy Accounting Program in 
Jamaica 

(c) Reforestation and Charcoal 
Project in Guyana 

(al Joint Project for Environmental 
Management in the Wider 
Caribbean (reforestation) 

(a) Sponsoring Biogas meeting in 
September 1979, in Barbados or 
Trinidad 

(a) Promote Wind Energy Systems in 
North, Central and South America 

(a) Solar International Commer-
Energy cialization Program 

17. USAID - Agency for Inter
national Development 

(b) LDC Energy Program 

(a) Haiti Bilateral Appropriate 
Technology Project 

(b) Jamaica Bilateral Energy Project 

(c) Central American ~'lood Energy 
Project 
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JE }~~QN_O!1IC -1J1:y1cJ:.O}J~! 

CHAIRMAN' S.!'1-!,ORT_:_S~~:)GROy'Ph ___ :-:_~E~I O~A1:._ P~~~GRAMS 

.Jy~~ _B_,_l,?L72. 

In the. discl!ssion of the ene'M sector the follo"'ing \,lere noted 

as some of the major needs of the region: 

ft. an improvement in energy planning capacity and the 

development of national energy plans; 

b. an L~proved pnergy data base; 

c. financin[ of deferred 1i'.aintenance and rp.habilitation of 

d. developmcnt of indige:lClllS pm,rgy ~'Durces: aTld 

e. p.fficient pnl"rgy pricinr-, \ . .'il1ch wCluJd refJpct the true 

cost of pT()viding energy. 

It \,las agreed that eAtrornal donors should consider increasing capital 

lr, CirlrlHion to 

tior, and production of f',·trC") f'UI;., ;lnd npvf,10,'nent 0: nrher ~:inpral fuels 

energy sources in the region \.:2S Clckno\,lledged to be an important one. 

IDB and the \-Jorld hank explained their pro[ra:ns 2nd \ .. ill:1n~ness to consider 

financing energy development. 
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EXPECTED ACCOMPLISHMENTS UNDER ALTERNATIVE 

ENERGY PROJECT, BY COUNTRY 

ANGUrLLA 

Like many of the small island LDCs, Anguilla faces 
severe problems in overall management of expenditures for 
fossil fuel imports. By the end of the Project it is ex
pected that Anguilla will make significant advances in 
understanding its energy problems in terms of energy 
accounting, conservation potential within the existing 
central supply system, and realistic prospects for alterna
tive sources of energy supply. This will be accomplished 
through the training of individuals in energy accounting 
techniques, supply/demand analysis, and policy and planning 
skills. These capabilities, combined with cooperative 
assistance from other participating countries in the Project, 
will assist Anguilla in obtaining financial and technical 
resources needed in solving its energy problems. 

In addition, it is expected that a number of alterna
tive energy technology field tests will take place in 
Anguilla by project end. These include solar applications 
for water distillation and crop c.rying. The demonstration 
of the commercial potential of these technologies will spur 
the development of these and other alternative supply 
options. 

ANTIGUA 

Antigua's most critical energy problems lie in the 
cost, reliability, operation and maintenance of the central 
electricity supply system. Interest in alternative energy 
sources is high, but is constrained by lack of financial 
resources and technical capabilities in specific energy 
areas. By the close of the Alternative Energy Project 
several achievements are expected for Antigua: 

- strengthening of overall energy management activities, 
through training of individuals in energy accounting, 
demand analysis, and cooperation with other Caribbean 
countries in common problem areas; 
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- steps toward alleviating central electricity system 
operation and maintenance problems, such as by im
plementation of a conservation plan, through energy 
management training and cooperative problem solving 
with other utilities in the Region; 

- development, demonstration and several commercial 
applications of alternatives to conventional energy 
supply; in particular, wind, electric water pumping 
and biogas generators; 

- analysis of potential of larger scale alternative 
energy systems, such as biomass - fired steam -
electric generation facilities. 

BARBADOS 

The relatively developed institutional, industrial and 
commercial infrastructure of Barbados will facilitate accom
plishment of a variety of alternative energy development 
objectives by the end of this Project. These include: 

- strengthening of energy management capabilities and 
measures; 

- development of a detailed solar and wind resource 
data base; 

- field testing of grid-connected wind-electric 
applications; 

- utilization of solar stills. 

Ongoing activities in energy management and conservation 
initiatives, solar hot water heating, solar cooling and 
bagasse utilization will be supported, evaluated and dis
seminated. It is expected that through this Project, 
Barbados and its available expertise will more effectively 
serve as a technical resource for the region as well as a 
development model in important respects for other island 
economies. 
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BELIZE 

While energy problems in Belize are similar to those 
of other Caribbean LDCs, p~ospects for alternative energy 
development are more varied. By project end, it is antici
pated that Belize will have made the following achievements: 

- strengthened the activities of CASE (Committee for 
Alternative Sources of Energy); 

- developed an energy policy and planning capability, 
thrc~gh the policy assistance, training and communi
cations components of the Project, including develop
ment of a conservation strategy and an alternative 
energy plan; 

- demonstrntic~ of mini-hydro technology and prepara
tion of support analyses for development of numerous 
sites; 

field testing of wind water pumping, solar crop 
drying and biomass utilization technologies. 

In addition, a major objective is to bring Belize more 
closely into Caribbean cooperation initiatives through 
this Project. In this way, Belize will more effectively 
confront constraints of obtaining financial, technical and 
informational assistance. 

DOMINICA 

Like other small island LDCs, Dominica energy problems 
are highlighted by a severe petroleum import dependence, 
lack of financi.al resources for alternative energy develop
ment and lack of technical energy skills. Hydro and biomass 
potential are substantial and accomplishments anticipated 
as a result of this project are: 

- development of an energy planning and management 
capabi~ity; 

- demonstration of micro-hydro applications for 
local electrif~cation; 

- development of integrated charcoal production 
strategies to help offset gas imports. 

In general, Dominica requires broad-based development of 
all energy skills. An important v=jective and expected 
result of this Project is simply the initiation of inte
grated and cooperative energy development strategies. 
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DOMINICAN REPUBLIC 

A major goal and expected result of the Alternative 
Energy Project is to effectively involve the Dominican 
Republic in Caribbean-wide energy cooperation initiatives. 
Several independent energy management and al ternati ve 
energy development projects are already underway, and it 
is expected that these (industrial conservation, bagasse 
utilization, solar hot water, energy accounting) will be 
assessed and the results distributed for wider use in the 
Project. Other specific accomplishments anticipated are: 

- assistanc~ in strengthening general energy policy 
and planning skills; 

field testing of wind water ?lmpinq (irrigation) 
and solar crop drying (in particular, bagasse 
drying for fuel production); 

- assessment of all forms of alternative energy 
potential; 

- support for the newly formed Energy Commission 
as a focus for integ~ated energy activities and 
a model for other nations. 

GRENADA 

Grenada's needs for broadly directed, basic energy 
skills development will be addressed by all components 
of this Project. It is expected that by Project end 
Grenada will have the beginnings of an energy pla~ning 
and management capability, and that incorporation in the 
Project will open numerous development options through 
cooperation with other cOlmtries in the region. Grenada 
also has significant alternative energy potential, and a 
number of specific technology applications wjll be initiated. 

- biogas generation; 

- wind water pumping for irrigation. 

In addition, assessment of alternative energy resources 
(solar, wind, biomass and hydro) must be carried out. The 
training of individuals in energy areas and technical 
assistance in policy and technological disciplines will 
help to initiate this ~ctivity. 



- 120 -

GUYANA 

It is expected that a number of objectives for Guyana 
will be met under this Project: 

- suppc'rt and strengthening of the recently formed 
National Energy Commission, par.ticularly in areas 
of energy conservation and planning and renewable 
resource development; 

support and dissemination of ongcing activities 
in al ternati ve energy, namely cha: .. :coal and biogas 
production, and research on ethanol from sugar cane; 

- field testing of grid-connected mini-hydro applica
tions to begin to take advantage of Guyana's immense 
hydro resource. 

Renewable e,ergy resource potential is substantial enough 
in Guyana to consider export of certain fuel forms (charcoal, 
methanol), and it is hoped that examination of these pros
pects is begun under this Project. Another goal and antici
pated result is to draw Guyana mor~ meaningfully into co
operative regional activities. Asid~ from project activities 
relating specifically to Guyana, this will be accomplished 
through the signi ficant support gi vr~n to CARICOM, based in 
Georgetown. 

HAITI 

Considering Haiti's singular status and pressing basic 
needs, it is hoped that limited, fundamental objectives will 
be achieved under this Project. 

- establish a means to incorporate Haiti into Caribbea.n 
technical assistance cooperation initiatives; 

- assist t~1e government in broad-based energy skills 
developn~~mt ; 

- strengthen community level organizations focusing 
on basic human needs in alternative energy projects. 

Specific accomplishments anticipated in the alternative 
energy area are: 

- demonstration of efficient charcoal production and 
use strategies for cooking fuel, integrated with 
comprehensive reforestation activities; 
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- field tests of wind water pumping for irrigation 
use~ 

- initiation of activities in country-wide assessment 
of renewable energy potential (hydro, solar, biomass, 
wind) . 

A significant result of this Project would be that a gen~ral 
unop.rstanding of the uses of alternative energy is promoted, 
and that technology field tests clearly demonstrate thei~: 
application to satisfying basic needs. 

JAMl'ICA 

Jamaica's sophistication in the energy Foli~y and 
alternative energy areas, combined with its developed in
stitutional, industrial and commercial infrastructure, 
provide a substantial technical resQt"rce to the Caribbean 
Project. Thus a primary obj~ctive f Ir Jamaica by the Pro
ject's end is the widespread (regional) utilization of its 
resources in the Project. This ...,ill be accomplished througtl 
the distribution of research results from Jamaican activities 
to applicable users throughout the region and by locating a 
significant number of Project activities at UWl, Mona Campus. 
Jamaica, too, will benefi~ ~Ubstantially from this role. 

Specific accompls .. 1ments expected for Jamaica include: 

- strengthening energy policy, planning and management 
activities currently underway, to begin to alleviate 
severe energy import problems; 

- coordination of energy activities presently taking 
plac~ in many areas of government and the private 
sector. 

- development of biogas (with diesel option) genera
tion systems for farm use~ 

- development of 
ques for coor 

~ficient charcoal production techni
I fuel applications; 

- general support and dissemination of all renewable 
energy activities receiving attention in Jamaica. 
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MONTSERRAT 

The major accomplishments resultjng from this Project 
in Montserrat are similar to thosp. for other Caribbean LDCs. 
Development through training and policy assistance of an 
energy management and planning capacity will help Montserrat 
to control impacts associated with heavy petroleum import 
dependence, and al~ernative energy technology field tests 
will begin to create supply options to offset petrole 1lID use. 
Grid-connected windmills and biogas genel:ators will be field
tested in Montserrat, and an assessment of solar energy poten
tial for crop jrying and hot water heating will initiate the 
process of indigenous energy resource development. Consider
ing the level of interest in alterndtive energy and Montse~rat's 
small size, it is expected that alternative energy activities 
will have made ~igni[icant progress by the Projectis termina
tion. 

ST. KITTS-NEVIS 

By the end of the Al terrlati ve Energy P roj ect, St.Ki tts
Nevis is expected to have made progress as follows: 

- initiation of comprehensive energy planning and 
management activities focused on reducing oil 
import bills; 

- increased institutional cooperation in energy pro
jects; e.g. between St. Kitts Electricity Corpora
tion and St. Kitts Technical College; 

- initiatio , throug~ technology field tests, of more 
widespread Gevclopment of solar hot water heating, 
grid-connected wind electricity, wind water pumping 
and solar crop drying apFlications. 

The Project (Will also be instrumental in dchieving in
creased cooperation between St. Kitts-Nevis and other Carib
bean countriEs. 

ST. LUCIA 

Despite the diversity of renewable energy resource 
potential in St. Lucia, most attention has been focused 
on the Soufrere geothermal site. A more general under
standing and broadly based development of alternative 
energy is expected to result fr~m this Project. Specifi
cally the Project will have: 
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- assisted the development of the new Energy Commission; 

- initiated an energy policy and planning process 
directed toward managing fuel i~port problems; 

- helped facilitate the commerc1al development of 
geothermal energy by supporting follow-up activities 
(e.g. helping to arra~ge financing) to the work al
ready performed; 

- promoted solar hot water and crop drying technology 
development through field tests; 

- helped begin other alternative energy activities 
in assessment of wind, solar and biomass resources. 

ST. VINCENT 

Although St. Vincent could not be visited during the 
performance of contract work, it will participate in the 
Project. Several objectives can be foreseen for St. Vin
cent based on earlier work (Prefeasibility Study performed 
by SAl under AID contract) done there which identified 
potential projects. Th~ activities currently planned 
under the Alternative Energy Project are crop drying and 
biogas generation field tests. Like other small isl~nd 
LOCs, it is anticipated that St. Vincent will be able to 
initiate integrated energy management and alternative 
energy development efforts as a result of the policy, 
technical and communications assistance components of the 
Project, and that it will be a full participant in all 
forms of cooperative regional development initiatives 
related to the Project. 
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EXPORT 

PROMOTION 
SECTION 

CARICOM ORGANIZATIONAL CHART 

LOCATION OF ENERGY UNIT 

I 

SECTORIAL POLICY 

AND PLANNING 

TRADE, ECl)N:MICS 

AND STATISTICS 

FUNCTIONAL 

COOPERATION 

AGRICULTURAL 
SECTION 

EXISTING STAFF 
3 ENGINEERS 
3 ECONOMISTS 

1 
TRANSPORT 

H'DUSTRY 
AND 

ENERGY 
SECTION 

1 - ElI:ERGY UNIT 
SEc'r:.ON CHIEF 

2 - POLICY 
OFFICERS 

SERVICES 
AND 

ADMINISTRATION 

TRAINING 
UNIT 

Addition?l to staff 
provided by AID Grant 
538-0014 
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!I.J 
U1 

H 
H 

U1 



CARIBBEAlI Dl:VEl.OI'IIEIIT a.unt 

DEPAI!.nmrIAL ORGANlUnOll 

(Prole •• lonal Staff) 

~ 
L::-J 

r-~-----I--. r---'-----'---. r--"----, 
Alronoaiatl. lndult Otfiar •• 

H 
H 
I 
~ 



CDB ORGANIZATIONAL CHAhr 

LOCATION OF ENERGY GROUP 

PROJECT DEPARTMENT 

INDUSTRY AGRICULTURE INFRASTRUCIURE PIDJECI' DESIGN 
& ANALYSIS 

NOTE: 

1. Energy Group Director 
supplied by AID Project 

TECHNOLOGY 
INFORMATION 
UNIT ( TIU) 

1 Energy Communica
tions Officer 
supplied by AID 
Project 

ENERGY & 
TECHNOLOGY 

UNIT 

& TECHNOLCGY 
PROFESSIONAL 

RESOUR::E GROUP 

1 Economist supplied 
by AID Project 

1 Technical Officer 
supplied by AID Project 

PROJECT ANALYSIS 
& PROGRAMHING 

TECHNICAL ASSISTN-n: 
CCORDINATION - INCLUSIVE 
TECHl:DLCGY RESEARCH FUND (M) 

CDB Management is considering elevating the Technical Assistance Coordination function to the 
same level as the Energy & Technology Unit (TIU). 
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H 
I 
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COUNTRY 

ANGUILLA 

ANTIGUA 

BARBADOS 

BELIZE 

DOMINICA 

DOMINICAN 
REPUBLIC 

GRENADA 

GUYANA 

HAITI 

JAMAICA 

MONTSERRAT 

ST. KITTS -
NEVIS 

ST. LUCIA 

ST. VINCENT 
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DESI GNATED GOVERNMENT AGENCIES 

AND CONTACT PERSONS 

LEAD AGENCY 

MINISTRY OF TOURISM & NATURAL RESOURCES 

MINISTRY OF COMMUNICATIONS & PUBLIC WORKS 

MINISTRY OF AGRICULTURE 

MINISTRY OF ENERGY & COMMUNICATIONS AND 
COMMITTEE FOR AL'I'ERNATIVE SOURCES OF 
ENERGY (CASE) (AN ENERGY SPECIFIC PUBLIC 
AtiD PRIVATE ORGANIZATION) 

MINISTRY OF COMMUNICATIONS & WORKS 

COMMISSION ENERGIA 

MINISTRY OF COMMUNICATIONS, WORKS 
& LABOR 

NATIONAL SCIENCE RESEARCH COUNCIL 
also NATIONAL ENr::RGY COMMTSSION 

MINISTRY OF MINES & ENERGY RESOURCES 
& MINISTRY OF PLANNING 

MINISTRY OF MINING & NATURAL RESOURCES 

MINISTRY OF COMMUNICATIONS & WORKS 

ST. KITTS ELECTRICITY CO. 

MINISTRY OF COMMUNICATIONS, WORKS & 
LABOR 

MINISTRY OF PUBLIC WORKS 

ANm:x II - 7 

CONTACT 

Fabian Fahie 
Perm. Sec. 

Errol James 
Perm. Sec. 

Percival Jeffers 
Dep. Chief Agri. 
Officer (C.S.C. 

rep) 

Hugh l-1cCain, 
Perm. Sec, of 
Ministr. and 
Director Case. 

M.C. Doctrove, 
Perm. Sec. 

Alex Pena 
Exex. Sec. 

Selwyn Strachan 
Min. 

Patrick Munroe, 
Di~ector 

Max Antoine 

William Saunders 

John Ryan, 
Perm. Sec. 

Wilson Blondell, 
Mgr. & Chief 

Engineer 

Wilfred Gabriel, 
Dir Electricity 

Divn. 

Ruben Bai ley 
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RFGIOrJAL RESEARCH IllSTITUTION 

INS'Tl TUTI ON 

c..hJU)I 

(Trinid~d) 

CARl COM 

(Guyan r ) 

ChF.IRI 

(Trinidad) 

CMI 

(Barbados) 

CEER 

(Puerto Rico) 

CSC - Com .. '!}:;,r.· .. e:al th 5ciEI.::e 
Council (Lonaoni 
Carib~ean Alternative 
Ener~i Prog.~e 

It;DOTEC 

(Santo Domingo, DR) 

------_ .. -----
UhSD 

(Santo Domingo, DR) 

University of Guiana, 

(~-Orgeto-~, Guyana) 

University of the West Indies 
(UWI) - Mona Campus (~~maica) 

u~I - St .August[ne C~pus 
(Trinidad) 

~'I- Cave Hill (Barbados) 
C~pus 

-AREAS OF SPECIALIZATION 

-----------------------------------------
- .Agricultural R " D Technology, Policy 
- Technical Information Oi"ssemination 
- Sectoral and Market ]~alysis 

- Inter-government cooperation initiative~ 
- Energy policy coordination 

- Industrial technology R " D 
- Technical Information Dissemination 
- Market J...nalysis 

- Training in meteoro]oglcal sciences 
- Meteorological Assessment: sun, wind, 

lo'ater. 
- Znstr~~ent utilization training and 

- J..lter .. ativf:: Energy R " D, analysi;:; and 
applications; Prototype develo?mprt 

- Information dis~emi~ation; training 
- Envir0rL7l€.:rJ:'c.l ~£S£:Esrr,2n-:' 

- .1_lte:-:-.ative Energy ?roject Identificati::: 
Cor.-uT,unications - Regional 

- Coordination 

- Industrial R " D: te:::-.nolo~y c.e\·elQ?;:-'~~,~ 
technical assistance 
Industrial Conserv~tion Studies 
Information dissemination 

--------------------------- -----------
- }..h,e::.-:-.~'::i\.'e ::: •• ergy t::-chnical a:-• .:dysis 
- Ener9J' Policy Studies 

~,Sofar R , D: Charcoal, crop drying, 
. :','",-inc energy 

Eiorr,:!'ss technologies 

Training 
- Ener9J' Policy Studies 
- Te=hnology R , D 

-

--- En e r gy T e c hn 010 gy En g ~T" n::-e-:e-:r=-~!i =n-::g:--:An~-::a.,li:~:-· s;-rci s -- ~olicy/Legal Studies 
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ANNEX II - 9 

Jamaican Energy Planning 

The Government of Jamaica has taken the lead in energy 
planning with their publication of the Five Year Development 
Plan - Energy Sector Plan. This document comprehensively 
treats present consumption patterns, forecasts future demand 
levels, and identifies policies for achieving the report 
objective. 

As stated in that report -

"Energy planning is vital to the achievement of these 
(economic) goals, particularly with respect to a reduc
tion in energy demand growth rate while ensuring 
minimum negative impact on the economy. This requires 
a detailed knowledge of energy flows throughout each 
sector of the economy, which can only be derived by 
establishing a National Energy Accounting System. 
From this information, energy conservation can be 
implemented through energy supply/demand balances and 
management, especially in the industrial, agricultural 
and transport sectors, and must also include a revision 
of energy prices and taxes." 

In the Energy Sector Plan, objectives and procedures 
are described and then an Implementation Plan is developed. 
The objectives include: 

i. Short-Term Objectives (L-3 years) 

(a) Enhance energy conservation by conducting compre
hensive Energy End Use Surveys. 

(b) Reduce the energy in+- dsity, whilst sustaining 
desired rates of economic growth by identifying 
those sectors/technologies where the energy in
tensity can be reduced. This may require re
placement of e.nergy inefficient capital equip
ment in industry, agriculture and transportation. 
Detailed sectoral studies should be completed 
during the Short-term. 

(c) Rationalization of energy prices through fiscal 
measures and abolition of subsidies on various 
products to achieve economic allocation of energy 
resources. The cost of energy to the low income 
groups would continue to be cushioned to the 
gre~test extent possible. 
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ii. Medium-Term Objectives (3-5 years) 

iii. 

(a) Diversification of the present energy supply mix 
based on detailed technical studies (coal retro
fitting program, etc.). 

(b) Develop economically feasible non-conventional 
energy sources adapted to local needs through 
the transfer of technology (sol~~, wind and bio
mass,etc.). 

Long-Term Objective (5 years and beyond) 

(a) Accelerated exploration to identify and develop 
conventional renewable and non-renewable indigen
ous sources of energy (e.g. o~l and gas, hydro
power, peat, etc.). 

(b) Maximize energy self-sufficiency through the 
development of non-conventional energy sources. 

The Implementation Plan applies the identified proce
dures and uses four major tools. These include a National 
Energy Accounting Syst-.em, Energy Demand Management (Con
servation), Energy Supply Management and the Development 
of Non-Conventional Energy Resources. Fiscal incentives, 
energy prices and energy taxes are all mentioned as tools 
for energy demand management. 

The report concludes with an analysis of the implica
tions of energy sector planning and identifies a series of 
policy issues such as energy prices and taxes, planning 
coordination, fist'al incentives for supply augmentation 
and cOl!servation technology investment, transportation 
issues, poljcy issues for new findings and institutional 
issues. 

Attached is an uut:ine of typical national energy 
accounting survey ann re?ort format. A comprehensive 
energy accounting sn \ ~~. involves a study of the present 
status and future tredds of the energy economy. This 
encompas ... es the economic activity associated with the pro
duction of various forms of primary energy (both commercial 
and non-commercial), their transformation into secondary 
forms of energy (e.g., electricity), international trade 
in various forms of primary or 'secondary energy, the energy 
distribution system and end-use pat~erns of consumers. A 
comprehensive energy survey will be structured to provide 
data and information on the following aspects of the energy 
economy: 

http:encompas:.es
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ENERGY ACCOUNTING SURVEY: REPORT OUTLINE 

I. Historical Setting and Social Change 

II. Geography and Population 

a. major geographic areas and water availabilities 
b. climate 
c. vegetation 
d. minerals other than energy 
e. settlement patterns and trends 
f. population and trends 

III. Character and Structure of Economy 

a. patterns of growth and resource allocation 
b. foreign participation in economy 
c. labor 
d. development plans 

IV. Energy Resources 

a. .indigenous commercial 
b. non-commercial 
c. imported 
d. renewable 

V. Energy Use by Sector 

a. Agriculture 
1. historical trends--traditional patterns 
2. crops 
3. improvement program 

b. Manufacturing and Industry 
1. historical trends--traditional 
2. mining capabilities and major products 
3. electric power 

c. Trade and Transportation 
1. trends in domestic transportation 
2. tourism 
3. communication 

d. Residential and Commercial 
1. end uses 
2. trends 

e. Rural/UrDan Comparisons and Trends 
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VI. Overview of Energy Role in the Future Economy 

VII. 

VIII. 

a. consumption patterns and trends 
b. resource availability 
c. potential for new alternative technologies 

and increased use of renewable energy resources. 

Summary Tables for Energy Data 

Data Sources 

a. 
b. 
c. 
.::I , . 
e. 
f. 
g. 
h. 

agencies list 
associations list 
publication list 
banks 
manufacturers 
AID (in-country) 
international agencies 
embassies 



CARICOM ENERGY UNIT 

LABOR 

Section Chief 5 PYs 

Overhead~{ncludes 5 PYs 
Secretary support etc. 1.0 

Asst. Project Manager 5PYs 

Overhead 1.0 5PYs 

Training Coordinator 5PYs 

Overhead 1.~ 5PYs 

2 Energy Specialists (Regional 
Consultants) 10PYs 

Overhead 0.5 (Due to extensiv~ 
travel will share staff) 5PYs 

Joint Technical Advisory Group 
2.f !s for 2 years @ 100,000/yr 

TRAVEL • PER DIEM 

3 Program Staff @ 3,000/year 

2 Energy Specialists @ 5,000/year 

COMMUNICATIONS 

3 Program Staff @ 1,500Lyear 

Includes 10% inflation factor 
compounded annually TOTAL 

.!I (Funded by CARICCW) 
~/ Overhea~ as estimated here 

includes the direct costs of 
secretarial staff, insurance, 
education. housing allowances, e c. 

FY 
1980 

$20,000 

20,000 

10,000 

10,000 

13,000 

13,000 

24,000 

125,000 

9,000 

248,500 

PROJEC~ COMPONENT BUDGET 

FY 
1981 

~;22 ,000 

22,000 

11 ,000 

11,000 

14,300 

14,300 

26,400 

13,200 

125,000 

9,900 

11,000 

285,100 

FY 
1982 

$24,200 

FY 
1983 

$26,600 

FY 
1984 

($29,200)Y 

24,00 26,600 29,200 

11 1/ 
(12,100)-" (13,~00)- (14,600) 

12,100 13,300 14,600 

15,700 (17,300) (19,000) 

15,700 

29,000 

14,500 

10,900 

12,000 

163,500 

(12,100) 

17,300 

32,000 

16,000 

12,000 

13,300 

163,100 

(30,600) 

19,000 

35,100 

17,50C 

13,200 

14,600 

149,800 

(62,800) 

TOTAL 
COST 

$92,800 

121,800 

21,000 

61,000 

43,000 

79,300 

146,500 

61,200 

250.000 

55,000 

50,900 

27,500 

1010,000 

(105,500) 
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FY 
FOLICY PROORAM 1980 

'LABat 

Outside experts (includes travel 
and per diem) $1(\0,000 

PROJ~CTS -----
Country Energy Assessments 50,000 

Country Policy Studies 75,000 

Regional Policy Studies 30,000 

TOTAL 255,000 
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PROJECT COMPONENT BUDGET 

FY FY FY 
1981 1~82 1983 

$75,000 $40,(\00 $25,000 

82,500 60,500 39,900 

82,500 60,500 65,500 

33,OJO 24,000 26,000 

273,000 185,000 157,400 

I 
FY 

1984 

$10,000 

36,500 

21,000 

67,500 

T(Yl'AL 
COST 

$250,000 

232,900 

321,000 

134,000 

937,900 
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'l'RAINING PP.OGRAM 

TRAINING SUB-:(·ROGRA.\I,J 

2 Region~l Energy S~ecia1ists 
training - $4,OOO/year; travel 
and per diem, $IO,OOO/year. 

28 C~untry Energy Generalists -
g 7,:J00/person ll.cluding travel 
and per diem, 14 in 1980 and 1982 
salaries paid by governments 
(56,000) 

FY 
1980 

$28,000 

96,000 

20 Engineers and Designel's - 120,000 
10 Scholarships i~ 1980 and 1981 
@ 10,000 limit/scholarship $4,000 
tuition 5,000 stipend, $1,000 travel 

780 Professionals training - 14 
short term seminars $3,000 material~ 
and college overhead, $12,OOO/year 
salary per lecturer total of man 
years, per diem for two man years, 
300 days $5,OOO/year (some local 
experts used) travel $5,OOO/year. 

574 Technicians training - (14) 
10,000 initial grants for first 
two years salary and equipment 
purchase (based on St.Kitts 
$7,000 estimate) $4,OOO/year 
thereafter 

Include. 10' inflation compounded 
annually TOTALS 

98,300 

160,000 

502,300 

PROJECT COMPONENT BUDGET 

FY 
1981 

107,800 

107,800 

FY 
1982 

$116,200 

145,200 

59,500 

99,800 

420,700 

FY 
1983 

65,100 

139,600 

FY 
1984 

72,000 

82,000 

154,000 

TarA!. 
COST 

$28,000 

212,200 

265,200 

402,700 

416,300 

1,324,400 

..... 
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PROJECT COMPONENT BUDGET 

CDB ENERGY GROUP FY I FY FY FY FY TOTAL 
1980 I 1981 1982 1983 1984 COST 

LABOR 
1 

Asst. Director 5PYs $20,000 $22,000 $24,200 $26,600 ($29,200).!! $92,800 

Overhead includes 5PYs 
secretary support etc. 1.0 20,000 22,000 24,200 26,600 , ( 29,200) 92,800 

Technical Officer (environmen-

(19,950).!! ! ( tal specialist) 5PYs H,OOO 16,500 18,150 21,900) 49,650 

Overhead 1.0 5PYs 15,(1)0 16,500 18,150 (19,950) I ( 21,900) 49,650 

Communications Officer SPYs 15.000 16,500 18,150 (19,950) 21,900) 49,650 

Overhead 1.0 5PYs 15,000 16,500 18,150 (19,950) 21,900) 49,650 

Financial Officer 5PYs 13,000 14,000 (15,730).!! (17,290) 18,980) 27,000 

Overhead 1.0 5PYs 13,000 1.4,000 (15,730) (17,290) 18,980) 27,000 

Joint Technical Advisory 
Group, 2.5 PYs @ 100,000/year 125,000 125,000 250,000 

Consultants 6PYs for Techni-
cal Program (includes travel 
II: per diem) 100,000 75,000 75,000 50,000 30,000 330,000 

TRAVEL AND PER DIEM 

4 Program staff @ 3,000/year 15,000 16,500 11,970 3,990 47,460 
~ (7,260) (15,960) (21,900} z ...,. 

COMMUNICATIONS fi1 
x: 

4 Program staff @ 1,500/year 7,500 8,250 5,985 1,995 23,730 H 

(3,630) (7,980) (10! 950) H 
I 

I-' 

Includes 10% inflation factor W 

compounded annually TOTAL 373,500 362,750 213,955 109,185 30,boo 1,089,390 
.!! (Funded by COB) (42,350) (138,320) (213,890) (394,560) 
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PROJECT COMPONENT BUDGET 

~OMMUNICATIONS PROGRAM FY FY FY FY FY TOTAL 
1980 1981 1982 1983 1984 COST 

LABOR 

Consultancy services @ $750/week 1.8PY 2CPW 15,000 30PW 24,750 2apW 18,150 15PW 14,980 10PW 10,980 $83,860 

Workshops and Seminars 
(4 conferences/year) .5PY 4,500 4,950 5,450 5,990 6,590 27,480 

Abstract and Translation services 7,200 7,920 I 8,710 9,580 10,540 43,950 

MATERIALS 

Document acquisition, subscriptions 8,000 12,000 8,000 5,000 5,500 38,500 

Energy Libraries ~,OOO 6,000 6,000 b,:>UU 8,150 31,650 

TRAVEL AND PER DIEM 

53 in region RT @ 200 10,600 11,660 12,800 14,100 15,800 64,960 
28 US Caribbean RT @ 400 (tapering) 11,200 12,320 8,000 6,000 6,660 44,180 
375 days per diem @ $60/day (tapering) 22,500 24,750 

\20PW 

23,000 23,500 25,850 119,600 
Consultant per dien @ 300/PW 20PW 6,000 30PW 9,900 7,260 15PW 5,990 10PW 4,390 33,540 

I 
REPROOUCTION AND SUPPLIES ~ 

Newsletter • Brochures 6 x 6pp x 1500 x 15 8,100 8,910 9,800 10,780 11,860 49,450 

Conference meeting $150 each x 4/year 660 660 730 800 880 3,730 

C(J(MUNICATIONS 

Long distance and cables 9,127 10,300 11,600 13,000 14,60U :>1:1,627 > 
Z 

Postage and Handling 2,800 2,200 2,420 2,660 2,920 
Z 

13,000 t'<l 
>< ----

TOTAL 110.687 136,320 121,920 118,880 124,720 612,510 ;:; 
I 
t-

"" 
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TECHNICAL PROGRAM BUDGET SUUMARY Y Excludes $300,000 for the 

bagasse crop dryer in the 

($ OOO's) 
D.R. to be reviewed and if 
qualified, bilat~r1ally 
grail-ted in FY 1979. 

FY FY FY FY FY Tcrfl·_T • 

1980 1981 1982 1983 1984 

Yearly Technical Program Total 355.0 742.1 641.9 369.3 217.5 2325.s!' 
--- .-... - .- - ----

IDENTIFIED SUB PROJECTS 

WIND 
A. Renewable Energy Resource 

Assessments 39.8 28.7 18.5 17.6 104.6 

B. Analytic Support 19.0 19.0 

C. Applied R 8< D 11.4 11. 4 13.5 36.3 

D. Field tests 47.0 204.6 228.2 26.1 14.0 519.9 
,Subtotal 679.8 

BIOMASS 

I A. Renewable Energy Resource 
Assessments 16.7 19.0 11.7 12.8 I 60.2 I 

I 

B. Analytic Support 26.4 31.6 26.0 84.0 

C. Applied R 8< D 31.7 24.6 4.5 60.8 

D. Field tests 19.1 202.3 41.0 19.7 282.1 
:Subtota1 487.1 

DIRECT SOLAR 

A. Renewable Erergy Assessments 55.8 11.4 16.2 83.4 

B. Analytic Support 14.9 7.2 10.0 32.1 

C. Applied R 8< D 16.2 12.0 7.0 35.2 

D. Field Tests 22.3 62.7 27.0 1.6 1.0 114.6 ~ HYDROPOWER ,Subtotal 265.3 
I t!j 

A. Renewable Energy Resource AssE91. 78.8 17.6 
I 96.4 >< 

B. Analytic Support 16.6 11.1 27.7 H 
H 

C. Applied R&D 30.2 17.~ 12.4 60.2 I 
I-' 

D. Field Tests 43.3 85.0 58.0 6.2 192.5 U1 

Subtotal 3'7lr.lr 

':'C 'liE :c::m'I'IFIED nURING LIFE OF PROJECT 25.0 50.0 ~OC.J 150.0 191.8 I Subtotal 516.' 
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(offer~ a variety of alternative energy studies and short courses in 
energy dccounting.) 

Energy Management Training Program 
Stoney Brook University New York 

SOLAR 

Short Courses and ~vorkshops are offered by the following 
organizations: 

Dr. E.A. Farber, Solar Energy and Energy Conversion 
Laboratory 
University of Florida 
Gainesville, Florida 32603 

(Offers courses from time to time. Some are long (1 year +), 
others are for the summer or a semester. Usually good sound 
engineering courses with an emphasis on smaller scale systems.) 

J.R. Williams, Georgia Institute of Technology 
School of Mechanical Engineering 
Atlanta, Georgia 30332 

(Courses in solar-wind, perhaps at a more sophisticated level 
than appropriate for developing country efforts. One year 
graduat8 training available. 

Center for Environmental Tec~~ology 
Imperial College 
London, U.K. 

(Offers one year post-graduate degree. Focus is on tropical 
agriculture, linking schools of mining, engineering, geology, 
botany, zoology and pest management. The Center works in 
conjunction with the International Institute for Tropical 
Agriculture in Ibaden, Nigeria.) 

International Centre for Theoretical Physics 
P.O. Box 586 
1-34100 
Trieste, Italy 

(The Centre is the contact for the 1st International Symposium 
on Non-Conventional Energy, scheduled for August 27-Septernber 21, 
1979 in Miramara-Trieste.) 

Jordon College 
Cedar Springs, Michigan 49319 

(Offers seminars, workshops, and degree programs in Alternate 
Energy. ) 



Colorado Sunworks 
Box 455 
Boulder, Colorado 80306 
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(Offers workshops in Solar Technology, Solar Design, 
Solar Architecture and Solar Construction.) 

Total Environmental Action 
Harrisville, N.H. 

(Offer periodic workshops on solar energy) 

WIND 

A tour of the U.S. Department of Energy's Small Wind 
System's Testing Facility at Boulder, Colorado. 
A tour of the U.S. Department of Energy's 125' diameter 
200 KW wind system at Clayton, New Mexico. 
A tour of the manufacturing and test facilities of: 

o Windworks, Inc. 
Rc.'1;' te 3, Box 44A 
MUKwonago, Wisconsin 
(414) 363-4088 

o Enertech 
Box 420 
Norwich, vermont 05055 
(802) 649-1145 

o Dakota Sun and Wind, LTD 
Box 1781 
811 First Avenue, N.W. 
Aberdeen, South Dakota 57401 

o Aluminum Company of America 
(Contact: Paul Vasburgh) 
Alcoa Center, Pennsylvania 15069 
(412) 339-6651 

Enrollment in the waterpumping windmill short course 
offered by New Mexico Solar Energy Institute of the 
University of New Mexico, Las Cruces, New Mexico. 
(Contact: Mr. Rasmussen.) 

Short intensive training in electrical wind machine installation, 
system design, and si te selection. This ,,7Quld probably only be 
available through working with a manufacturer or a consultant 
for a short time. 
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Caribbean Regional Training Project (538-0014) 

Project Summary 

The project goal is to improve the productivity of public 
and private sector enterprises in the Eastern Caribbean. In 
support of this goal, the project has two purposes. First, 
the project will upgrade the managerial and technical skills 
of civil servants and small businessmen in the CARICOM States, 
with particular emphasis on the LDCs and Barbados. Second, 
the project will develop insfitutional capabilities to design 
and provide management, administration, supervisory and 
clerical skills training and to ~dentify, develop, coordinate 
and implement participant training activities in specialized 
technical and managerial areas. 

The purpose will be accomplished through the provision 
of inputs which support activities designed to make more 
effective use of the existing training capacity of regional 
and national institutions in the Caribbean. These inputs 
include staff support, travel and per diem, technical assist
ance, training equipment and supplies, materials production, 
library development, and assorted training grants. 

The project is to be implemented over four years by the 
East Caribbean Common Market Secretariat (ECCM) and the 
Caribbean Community Secretariat (CARICOM). The ECCM 
Secretariat will be the recipient of $1,550,000 in AID grant 
funding to design and implement a Public Servjces Training 
Program. This program will provide on a periodic basis, and 
through a common services approach, basic training to approx
imately 4,500 public sector employees of various levels of 
responsibility. The CARICOM Secretariat will be the recipient 
of $2,450,000 in AID grant funding to design and implement 
a Participant Training Program. 

This program will provide Individual Tlaining Grants and 
Special Focus Seminars in response to the need for specialized 
technical and man~gerial training. Individual Training Grants 
will be provided for government officials to receive 
specialized, short-term training in areas such as health, 
education and food production. Special Focus Seminars will 
support grouD ~~aining that deal~ with the specific technical 
or managerial problems common to several or all of the 
participating countries. Together, the Public Service 
Training and Participant Training Programs will contribute to 
alleviation of impediments which hinder the ability of 
Caribbean States to plan and implement development activities 
as well as to absorb and effectively utilize extra-regional 
development assistance. 
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The immediate project beneficiaries are employees in 
the private and public sector of participating countries who 
receive the training provided for in the project. Lower 
income groups in rural areas and urbun centers will benefit 
from improved services resulting from the training of these 
employees. It is also anticipated that unemployed and under
employed individuals, particularly the youth, will benefit 
through the participant training whj.ch assists small businesses 
to identify and take advantage of opportunities to ~~pand 
output and employment. 
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TECHNCLOGY INFORMATION UNIT AND TECHNOLOGY RESEARCH FUND 
- -= 

(1) Introduction 

The Technology Information Unit (TIU) functions primarily 
as a staff service to the Industry, Agriculture, and Technical 
Divisions of the CDB. In addition, it serves the technical 
information 1.2 Q d", of the national Development Finance Corpor
ations (OFCs), other Caribbean development organizations, 
and the private sector. To the ext8nt resources are avail
able, the TIU also assists non-Caribbean development and 
information organizations, especially where the assistance 
is reciprocated. 

The 'rechnology Research Fund (TRF) is used by the COB for 
research and pilot projects to adapt, define, and/or demonstrate 
specific technologies appropriate to the needs of the Caribbean 
region. Emphasis is placed on projects in the less developed 
countries and on projects of specific benefit to lower income 
groups. 

Both the TIU and the TRF should support and reinforce 
the growing network of Caribbean information and research 
resources. Both will be expanded and adapted to serve the 
needs of the Alternative Energy Project. 

(2) TIU Information Service 

The TIU is the focal point within the COB for locating, 
gathering, storing, evaluating, selecting, and disseminating 
technical information. Technical information in this context 
would cover energy manufacturing processes and equipment 
(at all apprbpriate scales, from cottage industries up), 
agriculture and agro-industLY, fishing equipment and techniques, 
construction materials and p~ocesses, and supporting natural 
resource data. The TIU wi 11 1t~'3.intain a library of basic 
technical information and a much wider collection of references 
about outside technical informatlon resources. These TIU op
erations will be closely coordinated with those of the COB 
Library to get the most efficient use of equipment (micro-
fiche printers, etc.), space, and skills. Although the TIU 
will be :esponsible for the technical information resources 
of the COB, this material would be regarded as part of the 
COB Library collection. 
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Information requests will corne to the TIU from a variety 
of sources, including COB and DFC loan officers who are formu
lating or analyzing projects, businessmen, development corpora
tions, research organizations, government departments, and 
voluntary service organizations. The TIU staff, based on their 
own technical knowledge, \dll select the appropriate information 
from their files, or would acquire it from outside sources. 

The TIU will coordinate with other Caribbean information 
banks, such as CAROl and CARIRI, to avoid unnecessary duplica
tions und to make the best use of specialized skills. For 
certain categories of information, each organization should 
specialize on behalf of all the orga~jzations. Throughout the 
Caribbean, the TIU should makt~ cooperating organizations aware 
of what .cesources each can pro·ride and insure that vi tal 
inform~tion gaps are closed, either by the TIU or by another 
organization. 

To assist in coordinating and disseminating technical 
information, the TIU will publish a small newsletter on a 
monthly basis, describing selected technical item~ of specific 
interest to Caribbean development, including research projects, 
both in and outside the region, new product developments 
(particularly those suitable for small-scale applications), 
publications, profiles of Caribbean information and research 
organizations, and regional meetings and conferences. The 
newsletter would exchange information among cooperating 
institutions, inform outside organizations of releva~t develop
ments, reduce duplications of effort. and focus on areas 
needing further work. Other organizations should be invited 
to ~ake regular contributions in their areas of interest. 

(3) Technology Research Fund 

In the course of the C:B's work, including that of the 
TIU, certain areas will appear where relatively small expendi
tures of research, development, or demo~stration funds will 
seem likely to provide substantial development beneEits. To 
take advantage of these opportunities, a Technology Research 
Fund (TRF) is being established in the COB. The TIU will 
prepare proj I~ct proposals for funding by the TRF and for 
execution by selected Caribbean research insitutions. These 
proposals wjll be coordinated and reviewed with the appropriate 
operating dlvision (Industry, Agriculture or Technical) a:·d 
with COB management. 
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Projects for TRF funding should: 

focus on "key information" needed to unlock 
specific development potential; 

contribute, if successful, to development 
projects that increase employment and/or income, 
or reduce costs, o~' improve housing or other 
aspects of living conditions; 

focus on benefits to lower income groups,' 

lead to projects for which there is a felt need 
and potential individual or institutional support; 

result in near term useful results; and 

utilize and support existing Caribbean research 
and development institutions. 
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EXISTING COMMUNICATIONS AND INFORMATION NETWORKS 

CARIRI 

The Caribbean Industrial Research Institute (CARIRI) is a center 
for expertise and information on industrial technology development. 
CARIRI operates a technical information center that emphasizes a user 
awareness. M~~1 of their staff are sent to the U.S. to become trained 
information specialists. They have steered away from traditional library 
procedures which do not address the user's needs. CARIRI's "user 
approach" enables the person unfamiliar with specific titles or 
documents to obtain the information he/she needs. Through training or 
apprenticeship with CARARI, the Coordinating Agency's information staff 
can benefit from the Institute's expertise in information procurement, 
processing and dissemination. These two information centers could 
coordinate efforts by establishing a referral service to respond to 
requests. 

CARORO also publishes a Construction Cost Bulletin which gives 
information on the Trinidad and Tobago Construction Industry relating 
to market prices of building materials and measured labor rates for 
construction tasks. Through the AID program, their efforts could be 
expanded to collect such data relating to alternative energy 
technologies for the Caribbean region. Their contacts with industrial 
customers could be useful in the dissemination of information and in 
promoting the adoption and production of various alternative energy 
technologies. 

CAROl 

The Caribbean Agricultural Research and Development Institute 
was established in 1975 to serve the twelve member states of the 
Caribbean COIT~unity (CARICOM). CAROl receives its financial support 
from member states on a formula agreed to by heads of governments 
are project aid from external funding agencies. It is a successor 
to the Regional Research Center--part of the former Imperial College 
of Tropical Agriculture. The institute was formed to 1) provide for 
the research and development needs of agriculture in the region; 
2) provide and extend new technologies in production processes, storage 
and distribution of agricultural products and; 3) coordinate and 
integrate research and development efforts of member states where 
appropriate. 

CAROl is affiliated with the University of the West Indies with 
headquarters at the St. Augustine, Trinidad campus and other major 
branch universities in Jamaica and Barbados. CAROl has access to 
the university's field experiement station, library and computer 
facilities. However, it is a fully autonomous organization. The 
Institute's regional centers work very closely with staff of the 
various national ministries of agriculture and collaborates fully 
with universities and other agencies involved in agricultural and 
rural resec.rch and development in the region. This facilitates exchange 
of materials and information and collaboration in outreach programs 
of mutual interest. 

CAROl can serve as a vehicle for information dissemination and 
project coordination for alternative energy initiatives in the 
agricultural sector. Although they have not developed any alternative 
energy projects to date, they have expressed interest in carrying out 
an "on-farm" demonstration project in solar crop drying. 
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~his would involve a training and outreach component for agricultural 
students and extension agents to be trained in solar crop drying 
techniques. Demonstrations would then be carried out in select 
rural/agricultural communities. It was noted, however, as with many 
other programs, that there is a shortage of skilled human resources, 
especially for the management ci 0rograms in ~. e less developed islands. 
Additional hiring would be required to carry out such a project. 

CMI 

The Caribbean Meteorological Institute, based in Barbados, 
serves fourteen countries in the region in meteorolosical data 
collection, research and training. The Institute has nineteen 
professionals and has used a good deal of its re~ources in training 
operational personnel. CMI processes meteoroloyical date from eighty 
collection centers around the region. Since their training program 
is well established, the Institute is planning to emphasize research 
activities such as solar energy data acquisition, solar radiation 
effects on housing, passive design concepts, agricultural water 
requirements of various crops and global monitoring for atmospheric 
pollution. Solar and wind data acquisition would be the primar
areas of interest in the AID program. 

presently, it is almost impossible to accurately determine 
possible levels of alternativ2 energy contribution to energy supply 
in many islands because solar radiation, wind and hours of sunshine 
data are simply not available in detail. With sufficient funding, 
CMI could purchase the additional equir>.nent necessdry to moni tor 
and measure wind profiles and insulation levels, train personnel in 
these skills and provide the AID Coordinating Agency's info~mation 
center and the member countries with detailed regional data. 

University of the West Indies 

The University cf the West Indies has three campuses which are 
located in Jamaica, Barbados and Trinidad. These are named the Mona, 
Cave Hill and St. Augustine camr lses, respectively. Also, there are 
extra rural campuses throughout the region. Each of the three major 
campuses offers general st~dies curricula, but also specializes in 
certain disciplines. Mona in Jamaica has the faculties of arts, 
general studies, natural sciences, medicine, social sciences, and 
the School of Education. In Barbados, the faculties are general 
studies, natural sciences, and law. In Trinidad and Tobago, the 
faculties are natural sciences, social sciences, school of education, 
agriculture, engineering, arts and general studies. In general, 
Jamaica is seen as the specialist in medicine, Barbados in law, and 
Trinidad in technological fields. Solar energy research and 
development has in the past occurred mainly in Trinidad. Dr. Oliver 
Headly of the chemistry department has worked with students on design, 
construction and installation of crop dryers and solar stills. The 
solar stills project is also incorporated into a number of high school 
science classes. Dr. Satkumanathon and students in the engineering 
department have been vlorking on flat plate collector designs for 
solar water heaters and have experimented with designs for solar 
cooling systems, including an amnonia absorption system. 

The university is the home for a major portion of the Caribbean 
Scientific community. While the campuses are indeed fragmented at 
the personal, institutional level, independently each represents a 
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substantial communications, training and information center. 
Through standard university communications mechanisms such as 
faculty meetings, student organizations, newsletters, bulletins and 
seminars, information'on alternative energy developments and projects 
can be disseminated. 

In addition the university could serve as a unique communications 
and training link with the Center for Energy and Environment Research 
(CEER) in Puerto Rico end perhaps the University clf Florida in Gainesville. 
A visiting students and/or faculty program would be instrumental in 
the transfer of information and skills. 

CADEC 

Christian Action for Development of the Eastern Caribbean (CADEC) 
is an organization that works with community self-help groups in 
addressing the needs of the rural poor. ~heir base is in Barbados 
and regional offices and programs are located throughout the Caribbean. 
The Barbados office operates an Appropriate Technology Resource 
Center. presently they are making arrangements with CDB to make use 
of the Bank's Technology Information Unit and possibly to collaborate 
on an Appropriate Technology newsletter. The AID proglJm can supply 
both the resource center and the proposed newsletter with information 
on alternative energy developments. In addition, CADEC's cremendous 
outreach capabilities can assist in 1) identifying needs of the 
rural poor. 2) disseminat~on of information at the community level, 
and 3) operating training programs at the local level. 

BIMAP 

Barbados Institute of Management and productivity (BIMAP) is 
a pri' ate nonprofit organization that serves business, industry and 
gover .ment by providing management cUI.sulting and training programs, 
and small business assistRnce, research and information. BIMAP has 
sixteen professional staff members ann plans to line. four production 
engineers. Their traini~g facilities accommodate over five hundred 
students annually and offer a variety of courses in business management, 
f.inancing and human resources. BIMAP conducts seminars, workshops 
and symposia in special interest topics such as marketing and quality 
control. They also have done work on research projects and data 
collectinn. Examples of these include company and industry surveys, 
manpower surveys, management information, market research and business 
indicators and conditions. 

The BIMAI Director, Mr. Rudy Gibbons, expressed serious interest 
in the AID program. He felt his organization could effectively 
contribute in a training capacity, in development of marketing and 
feasibility studies and in the front end work of bringing an 
innovation to the commercialization stage. 

Peace Corps and Private Voluntary Organizations 

A large number of private, voluntary organizations (PVO's) and 
peace corps volunteers are working in the Caribbean. Due to time 
constraints, it was only possible to meet with a few representatives 
of these groups. It was learned that over two hundred and fifty 
PVO's are currently operating in Haiti alone. A majority of these 
groups are affiliated with church organizations and do ~ost of their 
work in rural communities. Two groups in particular, the Haitian 
American Community Help Organization (HACHO) and the Catholic Reli~f 
Services are working on reforestation projects. 
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HACHO recently acquired funds to purchase a 500 hectare lot. The 
group plans to establish an energy plantation using lucene and/or 
eucalypt us. These gro'Jps, like the Peace Corps, are active in 
community organizing, training and projects development at the local 
level. Their outreach capabilities can be extremely useful in this 
program to transfer technical information and skills to people in the 
rural are as" 
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TECHNICAL ANALYSIS OF NON-CONVENTIONAL SYSTEMS 

Photovoltaics 

Photovoltaic energy conversion probably presents the 
greatest possibilities for lon~ term solar energy application, 
to the ~xtent that it is now possible to foresee future 
development. 

There are three general areas of application: 

(i) 

(ii) 

(iii) 

Small, on-site electricity generating systems for 
houses, schools, small commercial buildings, and 
irrigation; 

Large central station power plants producing 
electricity for the public grid, most probably in 
a peaking mode. 

Electric vehicles for private and public trans
portation. 

All of these are long-term possibilities, and depend on 
the cost of photo cells being reduced to competitive levels 
within a reasonably short time span (7 - 20 years). They 
will all present formidable economic problems to the Caribbean 
as well as to other regions, in terms of finding the capital 
necessary for investment on the scale that would be required 
for meaningful energy substitution. But these economic 
constraints will arise from any feasible alternative to 
petrJleum, and do not lessen the case for photovoltaics as 
a technology to be considered. 

It is also plain, however, ~_nat the local advantages to 
be gained from photovoltaics (01 from any other alternative 
technology) will depend on the e.(tent to which components 
can be fabricated locally, thus n,~king the greatest possible 
local co~cribution to project cost. For if all the components 
for a new technology have to be im~orted, then the net 
benefits of petroleum replacement, In foreign exchange terms, 
will be zero or even negative. 

This amounts to saying that photovoltaics will only be 
beneficial if t~le capability for manufacturing photo cells 
is developed in the region. The level of technology required 
is of the same order as producing components for electronic 
equipment, and should be well within the technical capability 
of the region. 
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This means that the University and other teaching insti
tutions should recognize this need at an early date, and 
should orient training programmes towards turning out the 
required skills when the time arrives. 

At least one teaching institution (CAST in Jamaica) has 
already embarked in this direction, and others should be 
preparing to follow their lead. 

Ocean Thermal 

Large scale electricity generation in the Caribbean in 
the distant future may well involve a combination of photo
voltaic plants for day time peaking, and ocean thermal 
plants for baseload operation. 

There are several places amo~g the islands that can 
provide the necessary site requirements of relatively deep 
water (2000 ft.) within a mile or so off shore. Given that 
OTEC is a technology most suitable in the tropics anyway, 
there is an added interest for following developments in this 
area of technology. 

Probably it is unwise to short-circuit the official 
developments programmes in major countries, although at least 
one Caribbean territory has had an offer from a prospective 
manufacturer interested in producing an OTEC plant at competi
tive prices immediat~lY. But the very existence of such an 
offer merely serv~s to emphasize taat OTSC is a coming tech
nology which should be carefully watc~ d. 

Solar Thermal 

An alternative to photovoltaics for central station 
electricity generation is solar thermal, having the form of 
large fields of concentrating collectors either by tracking 
plane mirrors reflecting sunlight to a central tower, or by 
one of the many variations on the general principle of a 
parabolic focussing reflector. Such deviceR can also be 
used to drive mechanical refrigeration ffidchinery to provide 
cooling for foodstuffs or drugs. 

This form of solar application appears less versatile 
than photovoltaics, in that there are smaller possibilities 
for local, on-site generation, and also because ·the problems 
of energy storage may be greater. There is also the 
additional problem (arising with photovoltaics as well) of 
the availability of flat land to the extent of a few squar~ 
miles, in the largest scale systems which is not useful for 
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any other purpose; though in some cases, such as Jamaica, 
potential sites have already been identified. 

It is also questionable whether solar thermal application 
will achieve the same level of cost reductions which photo
voltaics are expected to attain, but in spite of these 
caveats, solar thermal is a developing technology whose 
potential should be followed and evaluated. 

Solar Cooling 

One specific application of solar thermal energy of 
great interest in the Caribbean is the use of solar energy 
for space cooling, airconditioning and refrigeration, through 
the use of the absorption cooling cycle. The Barbados Govern
ment has already injtia'ced some projects in this area, and 
others are being considered in Jamaica. The u.S. Government 
has carried out or.~ project in the Virgin Islands, and others 
are being considered in Puerto Rico. 

In spite of the great interest and of ~he obvious need 
in the region for air conditioning ~nd refrigeration for food 
preservation, solar thermal cooling is a technology that 
should be regarded with caution, despite the fact that its 
technic~l feasibility is well established and that it is 
immediately available. 

This arises from the inherent limitations of the absorp
tion refrigeration cycle, which is basically rather inefficient 
and ~t is doubtful whether it can be improved much further. 

The low efficiency of absorption cooling implies relative
ly large solar collector areas, with correspondingly l~ng pay 
back times, which, at present costs, work out to about 25 -
30 years. 

Paradoxically, solar cooling may be economically more 
attractive in temperate climates than in the tropics. This 
is becaus~, in a region which may require I.eating tor 60% 
of the year and cooling for only 20%, a solar system will be 
sized mainly towards the heating application, which is more 
efficient than the cooling, and the whole system will show 
a better economic return than if it operated for cooling 
alone. 

In addition, absorption cooling systems could only be 
installed in new buildings, as it would not be economically 
feasible to discard air conditioning equipment in existing 
buildings for replacement with absorption systelns. Therefore 
the rate at which solar cooling would make an impact on the 
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total energy demand sitQat~on.woQ1Q.be extr~mely slow. 
The costs of absorption cool~ng may decrease, b~t hardly to 
an extent to make up for this disadvantage. 

For all these reasons it will be worthwhile to wait a 
few more years till photovoltaic systems become available 
for local on-site generati9n operating conventional equ~pment 
rather than pursuing solar thermal projects which can be 
implemented immediately, but whose eventQal potential may be 
less. 

Ocean Farming 

This is the area for long term application which is 
probably the least known and where basic studies have to be 
made, to determine the type of species to be grown, their 
characteristic conditions, and po~ential impacts. But given 
the limited land area likely to be available on island 
territories for energy farming, it may well be necessary to 
take to the oceans for energy recovery, and it is surely 
worthwhile to study, say, the growing of kelp in suitable 
areas, and the most appropriate means for converting it to 
energy u~e. 

Photochemical 

With appropriate substrates, solar energy can be directly 
converted to hydrogen or methane. These gases can then be 
used in fuel cells or heat engines to provide mechanical and 
electrical power. This technology has not progressed beyond 
the laboratory stage, however, and it is not clear that it 
will become economical soon. It does represent a potentially 
useful conversion system, and progress in this field should 
be monitored. 

Technology Area Descriptiuns 

Wind Power 

Wind energy powered the sailing ships and cane grinding 
machinery prevalent in the Caribbean region in the 1700s and 
1800s. 

Wind power technology has undergone significant improve
ment since those times, and is currently the subject of 
millions of dollars of research and development funds in such 
countries as Canada, U.S. and Denmark. Caribbean nations 
could benefit from these developments by adapting available 
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technologies and applying new research principles to 
Caribbean nee~s. Although the power available from the wind 
is subject to variability on an hourly, daily or seasonal 
basis, there are instances where· it can be successfully 
exploited at reasonable cost when compared to electricity 
generated from oil, especially where the demand for power or 
mechanical work is interruptible. 

The wind energy resource is recognized to be quite large 
though0ut ~uch of the Caribbean. The Caribbean Meterological 
Institute, with support from the Commonwealth Science Council, 
is currently implementing a program to improve the data and 
assessment of wind power potential. This is a necessary step 
in cr.couraging wind power technology commercialization and 
may be supported under the Resource Assessment Budget. There 
are a number of technoloqy development needs which will have 
to be addressed in the Analytic Support and Applied R&D 
areas before wind power technology can be expected to regain 
its importance as a power source in this region. These 
include: 

End-Use Applications Analysis, which would survey a 
range of potential wind-power application with respect to 
wind power density and duration, ma8hine and driveline 
efficiencies, task requirements, and a range of estimated 
installed system costs. Such applications could include 
water-pumping, electricity generation for grid-connected or 
battery system application, refrigeration and air-conditicning, 
mechanical energy storage via compressed air or thermal energy 
production. A demonstration project applying avail~ble 
technologies to these tasks will be funded as appropriate. 

Corrosion Protection Design Study, which would assess 
the costs and benefits of using a variety of materials for 
windmill components in Caribbean environments. 

System Maintenance study, designed to assess the need 
for maintenance of a variety of wind technology applications 
and to identify construction methods and machine designs which 
would simplify and reduce the cost of maintenance procudures. 
A discussion of the skills req~ired for various chores would 
be described, and a training program would be designed to 
address these needs. The field test project would follow on 
this work by applying the knowledge in actual demonstrations. 
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Biomass Utilization 

Human societies had always, before petroleum, relied on 
renewable energy resources such as firewood, charcoal, animal 
power or wind to drive their machinery, cook their food or 
light their dwellings. Because of the requirements for land 
or containment of animals, biomass resources may not be 
generally applicable in some Caribbean territories. 

However, because it produces fuels which are in familiar, 
useful forms (charcoal, methane, liquid fuels), the potential 
of biomass resources is quite large and should be developed 
to a considerable extent, determining the ultimate potential 
for biomass resources to supply energy in useful forms. 

There are several biomass technologies which are currently 
in commercial use which could benefit from technolo0Y improve
ments. These include charcoal production and utilization and 
bagasse burning. Large scale biogas production to generate 
grid-fed electricity is also feasible, assuming that a large, 
concentrated feedback can be utilized. 

Other biomass technologies such as medium or small· scale 
biogas facilities or alcohol fuel production will require 
analytic and research work before demonstrations will be 
attempted. Thus, a balanced program approach for biomass will 
include resource assessments, analytic and research support and 
selected field test projects. 

Hydropower Program 

Hydro power facilities currently supply significant amounts 
of electrical energy in Jamaica, Haiti, the Dominican Republic, 
Dominica and St. Vincent. All but St. Vincent appear to have 
remaining potenti~l, and Belize and Guyana have significant 
unexploited hydropower resonrces. (Guyana has a truly enormous 
resource, but has no capital funds to develop it, or a means 
of utilizing its power if it were developed). 

Much of these unexploited resources are in the =orm of 
small flow, low head streams which heretofo:;:e have not been 
deemed useful. Hydrological surveys should be performed to 
identify the best available sites, and field testing carried 
out to demonstrate civil works techniques, to develop local 
skills, and to assess the feasibility and desirability of 
further development of the resource. The hydropower program 
will involve four components: 
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o Renewable Energy Resource Assessment + to determine the 
extent and location of primary sites. 

o Analytic Support - to assess the technical and economic 
feasibility of proposeJ field tests and to identify 
topics for applied R&D in this field. 

o Applied R&D - designed to d~dress significant problems 
arising from Caribbean app1ic~tions of this technology. 

o Field tests ; will be performed to demonstrate the feasibility 
of the technology and to provide performance data for 
later applications. 

A typical micro-hydro facility would require a water con
tainment and/or collection structure; an equipment pad and 
shed housing the turbine, generator and C8ntrol system; and 
an outfall structure. The scale contemplated under this 
program is between 5 and 50 KWe. 

Direct Solar Utilization 

Direct solar energy utilization with hot water heaters, 
crop dryers and water distillation units has been successful 
in the commercial sector for up to three decades in some parts 
of the world such as Australia or Israel. This program intends 
to extend the usefulness of these technologies through demon
stration and through analytic and an applied research support. 

Other direct uses of solar energy also have potential in 
this region, including driving heat engines for mechanical or 
electrical energy (refrigeration) or through photovoltaic 
cells. Direct photochemicnl energy conversion (producing 
hydrogen or methane gas) is also under investigation in some 
countries. However, economical applications of these techno
logies may not occur until the end of the Alternative Energy 
Systems Project and will only be supported through the 
analytic component of this program. 

Solar resource assessments will be necessary for most of 
the countries include~ in the project. 

Analytic studies will determine applicaticns and ultimate 
market sizes and will investigate the use of various direct 
solar advanced systems. In the Applied R&D area, studies 
are planned which will address corrosion and maintenance problems 
encountered in Caribbean applications of these technologies. 
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~he ~~e1Q test prog~am for Qirect ~olar utilization has 
been designed to proQuce the broadest possib~~ exposure by 
funding educational institutions, (solar stills), public 
facilities (hot water) ~nd a broad range of farm and domestic 
applications (e. g. crop dryers l . 

Geothermal Energy 

Geothermal energy has been utilized on a laL~e scale 
around the world for a hundred years or more. The heat or 
steam obtained from productive geothermal resources can be 
used to drive generators or heat homes and is economically 
utilized in about eight countries around the world today. 

Yet geuLherma1 resources are typically tapped in large 
scale projects; many of the resources in the islands are 
smaller than would be necessary for economic feasibility. 
In aQQition, each developed site will be very costly; this 
AID program could not fund a single installation from the 
field test budget without severely affecting the program funds 
for other areas. Although renewable in some locations, geo
thermal energy is not really an "a1t~rnative" source of energy. 
This project considers it to be a conventional technology 
with severe site selection requirements, worthy of analytic 
support. 

Because of its limited applicability and expensive develop
ment costs, geotherm~l energy will receive only analytic support 
funding from the discretionary fund, if appropriate. 

For fuller treatment an~ analysis of the technical program, 
see Section III, B. Technical Analysis. 
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Selection Criteria for Executing Agencies 

A. Credibility of organization; reputation in development 
activities. 

B. Major goals and areas of operation of organization and its 
development role in the Caribbean. 

C. Past experience in outreach programs. 

D. Demonstrated understanding of regional political and 
socio-economic constraints. 

E. Experience with a combined energy and development focus. 

F. Ability of local infra-structure to support the 
institutes' activities. 

G. Degree of coverage of participating countries; 
accessibility of institution to participants. 

A. Administrative And Managerial 

1. Overall organizational structure; experience with 
management systems. 

2. Competence and efficiency of administrative 
procedures. 

3. Demonstration of competency in financial management. 

4. Demonstrated program planning (manpower, budgeting etc.) 

5. Overall Project E,raluation experience and capability. 

6. Track Record in managing projects. 

7. Ability to attract and keep qualified professionals. 

8. Growth requirements of organization to develop region
wide capahility. 

B. Policy Development Capabilities 

1. Experience in policy development studies. 

2. D~SL~e of coverage of region. 

3. Ability to reach the appropriate government 
levels with poli~y suggestions. 

4. Capability tc facilitate country energy assessment. 
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C. Technical Capability 

1. Major technical work and experience areas. 

2. Past involvement in jOint-effort technical 
assistance projects. 

3. Past experience with energy-related technical 
assistance. 

4. Technical capability of existing staff. 

5. Technical project evaluation capability. 

6. Technical training capability. 

7. Ability to effectively disseminate technical 
information and organize information transfer mechanisms. 

D. Communications and Information Transfer 

1. Existing technical information resources. 

2. Extent of communication and information sharing 
networks in the region. 

3. Links with information sources outside the region. 

4. Ability to establish and sustain targeted 
communications/Information dissemination mechanisms. 

E. Training and Educational 

1. Direct training experience. 

2. Experience in organizing and administering training 
programs. 

3. Experience in training out-rnach programs. 

4. Established relations with other educational 
training institutions. 

F. Economic Capabilities 

1. Ability to assess economic feasibility of projects. 

2. Soundness and adaptability of economic evaluation 
criteria. 

3. Demonstrated expertise in cost analysis. 

4. Demonstrated capability in planning methods. 
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G. Background In Energy 

1. Breadth of involvement in energy matters. 

2. Solar and renewable energy resource experience. 

3. Continuing energy-related activities in absence 
of program. 
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CARICOM AND COB ENERGY GROUP STAFFING 

RESPONSIBILITIES AND QUALIFICATIONS 

1. Section Chief/Director Responsibilities (CARICOM & COB) 

Respon~ibilities include: 

1) Overall coordination and management of AID-
financed energy project; 

2) Encouragement of country participation and 
contribution to the program; 

3) Responsibility for reporting to and coordina-
ting with Advisory Committee on overall program strategies 
and guidelines; 

4) Coordination of the four program areas to en-
sure optimum use of resources and achievement of project 
objectives. 

Qualifications - Technical background or related exper
ience in program and project management. Person should be 
experienced in project evaluation and implementation. Must 
be able to coordinate programs having differenu areas of 
emphasis. Strong institutional background and personnel 
management capability is necessary. 

2. Communications Officer Responsibilities (COB) 

Responsibilities include: 

1) Implementation of region-wide information dis-
semination and collection system; 

2) Organization of seminar and workshops for educa-
tional and information transfer purposes. 

Qualifications - A broad background in design and 
implementation of communication and information transfer 
networks. Knowledge of Eastern Caribbean information net
works. Experience in identifying information sources and 
needs and the delivery of appropriate information. Organi
zational and promotional capabilities will be helpful in 
making the region aware that the communications program 
exists. 
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3. Training Officer Responsibilities (CARICOM) 

Responsibilities include: 

1) Coordination and administration of all facets 
of training program; 

2) Organization and design of effective technical 
training programs; 

3) Coordination of training program with other 
AID-funded training projects manage~ by CARICOM. 

Qualifications - Training Officer should hive abroad 
background in design, organization and implemp.ntation of 
technical training programs. Should be exper~enced in 
curr.icula development, institu~ional program organization 
and management, and have famiJHrity with Caribbean train
ing organizations. 

4. policy Officers Responsibilities (CARICOM) 

Responsibilities include: 

1) Developing energy policy studies relevant to 
needs of region; 

2) Evaluating and managing policy research con-
tracts; 

3) Ensuring that policy study results are made 
available to participating countries; 

4) Integration of policy research and results 
with other programs within Caribbean Alternative Energy 
Project: 

Qualifications - Policy officers should have a broad 
background in policy studies and energy policy development. 
Proposal evaluation and contract management with institu
tional background will be important. 

5. Economist/Financial Analyst Responsibilities (COB) 

Responsibilities include: 

~) Assisting other program officers in development 
of economically feasible programs. 

2) Analysis of programs and projects for potential 
commercial viability. 
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QUdlifications - Economist/FinClllcial Analyst should 
have a background in applied economics and commercialization. 
Broad eXfcrienc0 in financial and ~arket analysis, economic 
developm~nt, and evaluation of programs for their economic 
relevancy is required. Must be able to assist other program 
officers in program development within an institutional 
[ amework:.. 

6. Technical Officer Responsibilities (CDB) 

1) Provide technical inputs into Energy Group 
guideline and project cri~eria formulation; 

2) Act as reference for communications, training 
and policy officers; 

3) Review and evaluate technical aspects of project 
proposuls for funding; 

4) Monitor project contracts for progress towards 
objectives; 

5) Provide overall technical Frogram management 
and evaluation, including environmental analysis and 
review. 

Qualificatio~s - 1) Extensive technic!l backg~ound 
in mechanics, physics, electrical systems, ~nvilonmental 
analysis, or engineering. 2) Working experience with 
quantitative analysis techniques. 3) Working experience 
wi th enp.rgy systems :;t11dies. 4) Desire contract and program 
management experience. 
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Economic Feasibility Comparisons 

a) Wind Electric vs. Diesel Electric 

Summary 

A comparison of the economics of wind electric generation vs. 
diesel electric generation shows wind systems to be economically com
petitive in favorable wind regimes. Results of the benefit/cost 
analysis show a benefi t/cost ratio of greater than 1.0 for wind 
electric seneration assuming a real ~ost increase in diesel fuel 
of 3%/year. Used in conjunction with the existing electrical generation 
systems, wind electrical systems could supply a portion of the 
electricity requirements of many Caribbean countries. 

Today's wind electric systems are capable of interconnecting for 
parallel generation with a diesel engine-generator, rather than simply 
charging storage batteries as in the past. In this parallel generation 
configuration, when wind energy is available, the diesel engine
generator operates at 2 correspondingly reduced output and fuel use 
level. The wind electric system's output therefore translates as a 
fuel savings for the diesel engine. 

Site-specific wind data of the nature needed for precise economic 
comparisons is not readily available in the region. Foe the purposes 
of this study a hypothetical wind speed regime wi 11 be used based 
upon preliminary data for some regions. 

Analysis 

Instrumentation for weasuring and recording wind energy data 
for electric power generation will be provided under the proposed 
project. The resulting information would allow a detailed evaluation 
of a country's or the region's wind energy potential. 

Following is an analysis of a grid-connected wini-electric 
system,a type of system which the project consultants (DH&R) believe 
to be one of the least economically feasible of the proposed renewable 
resource energy technologies. Economic feasibility of this 
technology is hampered by the high cost of connection and 
integration to the utility grid, the requirement for and high cost 
of machines with high availability and performance factors; the 
requirement for and resulting sophistication or systerr~ that produce 
power compatible to the utility grid and the non-intermittent nature 
of electricity demand versus the intermittent nature of wind 
electricity supplv. Thus, an acceptable economic return for this 
relatively high-priced system wO'J.ld suggeGt a more positive outcome 
for many other renewable resource based technologies. 

The following assumptions a~e used in comparing the economic 
feasibility of a wind energy conversion system (WECS) with a diesel 
system of comparable output. 



Assumptions and Parameters 

Application 

Benefits 

Wind Regime 

Capital Costs of WECS 

Capital Cost of diesel 
System 

Operating Costs of WECS 

Discount Rate 

Conventional energy Prices 

Fossil Fuel Costs 

Operating Cost of Diesel 
System 
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10 Kwe grid connected WECS and synchronous 
inverter with no storage and annual output 
of 30,660 Kwh (based on fractional load 
factor of 0.35) . 

Consumers would be willing to pay (a.t least) 
the real cost of diesel-generated electric
ity. Benefits can thus be assumed to be 
equal (at least) to the cost of such energy. 

12 - 14 m.p.h. average wind speed. 

$20,000 - This represents the median value 
of the cost range ($12,750 to $19,750 or 
$16,250) for currently availablE wind 
machines for this type of application, plus 
$3,500 for spares, tower, and installation 
and $3,750 for site preparation and start up. 
All capit~l costs are incurred in the first 
year. 

Approximately $300/Kwe. Assuming a load 
factor of 0.5, an 8 Kwe unit costing $2,400 
would be required. 

Taxes, insurance, operation and maintenance: 
4% of total cost/year. 

10% and 12% 

Diesel fuel for utility U.S.$l.OO/gallon 
(Montserrat local price) . 

As indicated below. 

Diesel consumption is approximately 0.08 
gallongs/Kwhe. Assuming 30% diesel 
efficiency at current diesel prices each 
Kwhe generated costs approximately $0.08. 

These assumptions lead to following cost and 
Year 1 
20,000 

800 

benefit estimates. 

Cost of WECS System Capital Costs 
Operating Costs 

Benefits of WECS System (or Cost of 
Capi tal COSLS* 
Operating Costs (assuming nr real 
increase in fossil fuel prices) 

Years 2-20 

800 

Year 1 Yp.ar 16 All Other Years 
Alternative 8K Diesel 

2,400 17,315(10%) 
17,375(12%) 

2,543 2,543 

System) 

2,543 

*Life of diesel generator is 15 years. Salvage value in year 20 is two
r~irds of the total capital cost discounted at 10% and 12%, equalling 
238 and 166 respectively. 



Present Value of Benefits 
Present VallIe of Costs 
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= $16,322 = .94** 
$17,315 

Given World market conditions for fossil fuels, the assumption of 
no real increase in the price of diesel oil is not realistic. Further 
calculations show a 3% annual real increase in diesel prices would 
generate a HiC ratio of about 1.26 discounting at 10% and 1.10 
discounting at 12%. 

It should be noted, however, that wind-powered additions to a 
system may requirE- in varying amounts a diesel back-up system to 
ensure adequate power at all times. This analysis assumes that no 
back-up is necessary since sufficient total supply is present in the 
system. The extent to which this factor would affect the economic 
viability of the wind-driven system would increase as the need to provide 
a back-up system increases. If a back-up system is needed and the 
more it is used, the less desirable is the wind-generated system. 
This preliminary analysis suggests that, given present technology, 
the economic viability of wind driven systems may still be marginal 
and wjll depend on the characteristics of the demand aDd the site 
and other aspects of the situatio~ into which systems would be 
placed. 

**Discounting at 10% 
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b) Cost of Biogas-fired Diesel Electricity 

Swnmary 

The largest percentage of generating capacity in the 
Caribbean region is curr~ntl~ distillate oil fired diese~ generator 
sets. The high cost of this fuel has initiated interest in finding 
substitute fuel sources that can efficiently drive diesel generato.c 
sets. 

Alternative fuel sources for diesel sets can include residual 
oil, ethanol, methanol, methane, butane or ethane gas. Diesel engine 
generator sets may operate efficiently on any fuel source that is of 
sufficient energy c0ntent and quality. There has been world-wide 
experience with alternate fueled dIesel systems, however, no 
Caribbean projects are known to have existed. Most of the experience 
consists of diesel sets fired by gas from wood-gasifIcation projects 
or biogas produced from anerobic digestors. Substitution of biomass 
derived fuel for distillate oil would represent a major alternative 
to the current Caribbean energy situation. 

The following cost analysis briefly cClmpares biomass derived fue 1 
versus that of distillate oil for operation of diesel generator sets. 
The analysis utilizes cost data developed in Jamaica for a biogas 
project under development. The Jamaican project utilizes an 
existing dairy farm as the source of the biomass for anaerobic 
fermentation to methane gas. AlthoLgh the dairy farm example way 
have limited applicability in the region I it provided more accurate 
data for this analysis than would a hypothetical situation. Th~ 
potential in the region for using sugar-cane, casava, and a wide 
range of biomass materials for the production of both liquid and 
gascous fuels is considerable. Thus, the positive results of this 
analysis based on a dairy herd example are indicative of the 
potential for other biomass conversion technologies. 

Analysis 

This ~nalysis compares the cost of distillate fuel versus the 
cost of producing biogas fuel, th3 cost of electricity produced from 
these two fuel sources, and the total cost of electricity produced frcm 
these two fuel sources over the lifetime of the diesel generator system. 
This analysis assumes that the diesel generator and digester both 
have a 15 year life. The life of the generator is determined by the 
level of maintenance of the system over time. Major replacement of 
parts every 8-10 years costing approximately one-half of the total 
capital costs supplants replacement of the entire generator. Building 
this factor into the analysis further increases the benefit-cost ratio. 
The first series of calculations determines the total gas output from 
a plug-flow digestor fed by 210 dairy.cows. The cost of the digester 
system is then described. Finally, the calculation of the cost of 
biogas fired electrici ty versus diesel generat.?d electricity is retermined. 
Biogas Production: Assumptions and Calculations 
1) 210 head da~ry herd produc~ng 80 Ibs.wastelhead/day with 15% total 
solids, and 80% of the total solids (TS) are volatile solids (VS). 

210 x 80 Ibs./head/day x 0/15 TS x 0/80 VS = 2016 Ibs. VS/day. 



2) 

3) 
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3 2016 Ibs. of volatile solids/day is equal to 16,128 ft gas 
produced/day. 
(2016 Ibs. VS/day x 8 ft 3/1b. VS/day = 16,128 ft 3/day of gas. 

Gas is ass~ed to have a 3Btu value of 660 ~tU/ft3. 
(660 Btu/ft x 16,128 ft /day = 10.65 x 10 Btu day). Thus, 

10.6 x 10
6 

Btu/day are available from a 210 head dairy herd for 
electricity production. 

4) Assumes 90% animal waste recovery and that the cos"\: of 
collection and handling is offset by the value of nitrogen 
rich fertilizer remaining after digestion. 

5) Cost of the digestor system is as follows: 

~Digester with gas storage 
Gas cleaning 

Total 

Yearly digester 0 & M costs (5% of total cost) 
Automatic electric control equipment 
Diesel modification for biogas firing 

$50,000 
2,000 

$52,000 

$ 2,600/yr 
$ 3,000 
$ 50/Kwe 

*Plug flow anaerobic digester, cost based on work performed 
at Agricultural Teaching and Research Center, Cornell University 
for a 70 head dairy herd. 

6) Digester System costs 

a) First year system costs 
$52,000 + $2,600 = $54,600 

b) Annual system cost 
$2,600/yr for oparationa~ cos ts (incl. maintenance) 

c) P~esent value of cumulative future costs 
(a 10% discount rate is used) *x 
$54,600 + $21,7S2 = $76,352 

PV of future costs is determined by adding first year costs to 
PV of annual costs in the year they occur. 

7) Lifetime average fuel cost of biogas 

cost 
the 

8) 

a) life-time fue 1 production 9 
10.65 x 106 Btu/day x 15 yrs x 365 day/yr = 58.3 x 10 Btu 

$76,352 9 = $1 31/106Btu 
58.3xlO • 

b) Average fuel cost 

Average fuel cost is determined by dividing the PV of the total 
of the digester system by the total amount of aas produced over 

system's iifetime. 

Cost of biogas fired electricity 

The cost of the diesel generator ($300/Kwe) is assumed to be the 
same for both the biogas and distillate oil example. Additionally, in 
the case of the biogas-fueled dj.esel set modifying the diesel to burn 
the biogas ($50/Kwe), and a derating of the diesel to 70~ of its rated 
capacity due to the lower fuel value of the biogas will be 

AAAssUffi1ng a 12% discount rate does not change the final cost of biogas 
fuel/Kwhe in the subsequent calculations. 
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calculated into the cost of electricity. It is assumed for the 
purposes of this analysis that a 30 Kwe generat.or will run 24 
hours/day for 15 yrs. The diesel oil fired engine has a heat rate 
of 10,000 ';\ t u/Kwhe . 

9) Total c lectrici ty Production 

a) 

b) 

24 hrs/day x 15 yrs. x 365 days/yr x 30 Kwe = 3.95 x 106Kwhe 
The above equation calculates total number of Kwhe produced 
by the diese 1 generator over the Ii fe of the equipment. 

0.7 x 3.95 x 106 Kwhe = 2.77 x 106 Kwh~ 

Due to the derating uf the diesel generator set operating 
on biogas fue 1 the total Ii fetime Kwhe prodll·:tion nlUst be multiplied 
by a derating factor of C', 7. This increases the fuel consumption of 
the biogas fired diesel generator fr:Jm 10,U)0 Btu/Kwhe to 13,000 
Btu/Kwhe. 

c) Cost of diesel modificat~on 

(30 Kwe x $50) + $3,000 ¢ 
= 0.16 /Kwhe 

2.77x 106 Kwhe 

To determine the Kwbe charge for electricity generated 
from bio'}i1s, the costs of modi fying ·;:he diesel to rllll on biogas and 
the automatic control equipment must be determ~,ned. By dl viding 
these costs by the total number of Kwhe that w:..ll be generated, the 
cost attributable to these modific3tions of a standard diesel 
generator set may be obtaine~ on a ¢/Kwhe basis. 

d) cost of biogas fuel/Kwhe 
i) The cost of producing b~Oy3S fuel OV0r the life of 

the project is equal tc the PV cf the acquisition 
and maintenance cos t-_3 ::: £ biogaE; digester. 

$76,352 6 3¢/Kwhe 
2.77x 10 Kwhe 

Divitiing lifetime fuel cost by tot;,"': number of Kwhe prodnccd 
will give a fuel cost/Rwhc of biogas proGuced electricity. 

ii) Capita~ cost/Kwhe of the diesel generator. 
The capi t d 1 and operational co.]: B 8f the diesel generator 

set are ap~rr)ximate ly 3¢/Kwhe. Operational ::.~osts 3:::-e traditionally 
higher for biosas fired systems. Total biogas elec~ricity cost is: 

10) 

3¢/Kwhe 

fuel + 
cost 

Cost of die3el 

¢/Kwhe 

+ 0.16/Kwhe + 3¢/Kwhe 

modification+ 
capital 
cost 

electricity vs. 

Diesel 
8.0* 

diesel 
capital 
cost 

biogas 

6.16¢/Kwhe 

total cost 

electricity 

*average Caribbean residential electricity rate. 
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11) These calculations lead to the following cost and benefit 
estimates. 

Cost of Biogus Electricity 

Capi Ld Cos ts 
Operating Costs 

Cost of Diesel Electricity 

Capital Costs 
Operati ng Costs 

Year 1 

65,500 
7,884 

9,000 
13,140 

AsswninLJ 3% annual real increase in 

a) Discounting at 10%, Present Value 
Present Value 

b) Discounting at 12%, Present Value 
Present Value 

Years 2 - 15 

7,884 

13/140 

fossil fuel prices: 

of BC'nefits = $67,553 
of Costs $56,500 

of Benefits = $52,724 
of Costs $56,500 

= 1.2 

= .93 
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c. Solar Heating of Water 

The follow ing analysis compares the cost of heating water for 
a hotel's use by three different methods: solar, ?lectricity, and 
propane. 'fhe amount of hot \\'ater requl red i~: assumed to be 300 
gallons/day, or 108, oog gal1ons6~ear, and the water ter:1peratures 
must be raisgd from 70 F to 140 F. The energy required for this task 
is 62.4 x 10 Btu/year. Gi ven typicaJ ·v~eather condi tions in the 
Caribbean, the solar system wOP 1 d requi rc-'! 180 s'luare feet of so lar 
collectors. The cost of the ~ .lectors, a three-day storage capacity, 
installation and back-ups is estimated to be $5,400. Since there is 
no fuel cost, operating costs are limited to an estimated 2% (or $108) 
annually for maintenance. 

The capital cost of heating water by electricity is 
estimated o.lt $800, or $8/gallon for a 100 gallon water heater. 
ElecLricity costs are estimated ~t $0.08/Kwhe. Assuming the system 
has 80% efficiency, the fuel cost is estimated at $1,829.!! 

An equivalent propane system would require a 100 gallon heater 
estimated to cost $1,000 which is assumed to have an 80% efficiency. 
About 7,800 Ibs of propane fuel costing about $40 per 100 Ibs would 
be requi;;ec~ annually. The annual fue 1 cost is thus estimated at 
$3,120.2. 

Based on previous analyses of similar projects the life of 
a solar generated system is more than 10 years and the life of a 
propane generuted system is less than 10. Adjusting for one or both 
of these factors further enhances the cost-effectiveness of the 
alternative energy source over the conventional systems. 

These cost estimates are surrunarized in the following table: 

!! ~he yearly fuel co~t is obtained by mUltiplying the annual energy 
requ1rement (62.4 x 10" Btu) by the inverse of the energy efficiency 
rating (1.25), converting Btu's into Kwh's (lKwh/3412 Btu) and 
multiplying by the electricity cost ($0.08n~wh). 

~/ - 62.4 x 106 Btu/year x 1.25 x $40/10 6 Btu = $3,120. 



Solar Heating 

Capital Costs 
Recurrent Costs 

Electrical Heating 

Capital Costs 
Recurrent Costs 

Propane Heatill J 

Capital Costs 
Recurre.n t Costs 
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Year 1 

$5,400 
108 

$ 800 
1,829 

1,000 
3,120 

Years 2-10 

108 

1,829 

3,120 

Utilizing a 10% and 12% discounL rate and assuming a 3% annual 
increase in fuel costs, the benefit/cost ratio of solar versus 
electrical heating is 2.85 and 2.66, re~pectively. Given higher 
estimated capital and op0rating costs for propane ~urSU3 electrical 
heating, the benefit/cost ratio~ of solar versur: rropane are greater 
than those calculated for solal versus electrical. In each ~use, 
the solar system compares extremely favorably with the fossil fuel 
system. 



Event No. 

1 

2. 

3. 

4 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
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Implementation Schedule 

Item Date 

Grant Authorizations July 31, 1979 

Grant Agreements signed August 26, 1979 

Initiate Staff Procurement September 15, 1979 
Actions, CDB/CARICOM 

Conditions Precedent for October 31, 1979 
disbursement ~~t 

Operable Staff Conditions October 31, 1979 
Achieved 

Notice for Expressions of November 3, 1979 
Interest 1) Equipment, Procurement, 
Contracts; 2) M~nagement 

Consultants 

Notice for Candidates; Long
Term Training 

Hire Consultants to Assist in 
Program 

Select Equipment Procurement 
Contractor 

First Advisory Committee Meeting 

Issue Requests for Phase I 
Field Test Proposals 

Country Energy Assessments 
Initiated 

Planning and Policy Program 
Initiated 

Renewable Energy Assessment 
Initiated 

Selection of Long-Term 
Training Candidates 

Initiate First Year Field 
Test Contract Awards 
(Short-Term Procurement 
2 months~ Long-Term 
Procur€we~t 6 months) 

November 30, 1979 

November 30, 1979 

November 30, 1979 

December 1, 1979 

January 1, 1980 

January 1, 1980 

January 1, 1980 

January 1, 1980 

January 1, 1980 

February 1, 1980 



Event No. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 
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Item 

Implement Full Communications Program 
(Newsletter, Plan First Conferences, 
P Ian First Speaker) 

Implern~!1t Fl.:<ll Training Program 
(Short-Te~m ~raining, Professional 
Training) 

Semi-Annual Progress Reports 
Completed 

Second Advisory Committee H -=eting 

First Year Field Test Contract 
Awards Completed 

Initiate Unsolicited Proposal 
Sys tern 

Semi-Annual Progress Report 
Completed 

Initiate Unsolicited Proposal 
Awards (Phase II Field Tests) 

Initiate Second Year Field 
Test Contract Awards 

Technical Conference and Program 
Review Meeting 

Advisory .Comrni ttee M 2eting 

Second year Contract Awards 
Completed 

Semi-Annual Progress Report 
Completed 

Advisory Committee ~eting 

Semi-Annual Progress Report 
Completed 

Initiate Third Year Field Test 
Contract Awards 

Tf~'chnical Confe:rence and Program 
Review Meeting 

Advisory Commi ttee ~eting 

Third Year Field Test Contract 
Awards Completed 

Semi-Annual Progress Report 

Date 

June 30, 1980 

June 30, 1980 

February 28, 1980 

June 15, 1979 

June 30, 1980 

July 30, 1980 

August 30, 1980 

September 1, 1980 

September 30, 1980 

November 1, 1980 

November 15, 1980 

February 28, 1981 

February 28, 1981 

April 15, 1981 

August 30, 1981 

September 30, 1981 

November 1, 1381 

November 15, 1981 

February 28, 1982 

February 28. 1982 



Event No. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 
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Item 

Semi-Annual Progress Report/ 
Interim Grant Revie"'l 

Phase I Field Test Project 
Evaluation Report 

Technical Conference and 
Program Review Meeting 

Advisory Committee Meeting 

Semi-Annual Progress Report 

Semi-Annual Progress Report 

Technical Conference and 
Program Review Meeting 

(Note: Communications, Training 
and Policy Program Activities 
occur throughout the period and 
are not given detailed time line 
treatment. ) 

Advisory Committee Meeting 

Semi-Annual Progress Report 

Final Field Test Disbursements 

Project Terminates 

Final Report and Project 
Evaluation 

Date 

August 30, 1982 

September 30, 1982 

November 1, 1982 

November 15, 1982 

February 28, 1983 

August 30, 1983 

November 1, 1983 

November 15, 1983 

February 28, 1984 

June 30, 1984 

August 30, 1984 

September 30, 1984 



ACT ION MEI<10F<ANDU"1 FOR ThE ACTI"'G ASSIST,i),NT AOMINISTR 

LAC/OR, M,)Ishall O. 8ro In~} 
SUBJECT: PAF Alnendment tor t he CarIhbean Regional AJ.ternati ve Energy' Systems 

project (S~8-0032) 

Your approval i s re.qulreJ'1 t a nrnend the Project Autl orlzation and R quest for 
Allotrn ,nt of Funns (PAF) for t.h~ Cari.hbe- n Regional mternative EneI1gy 
Sy~te.lls Rro~ :ct tel reallocate L'P to ~5n! ono in fundi 9 from Phase II to 
Phase I of the Solar Bagasse Drying activit I in the Dominican Republic. 

D.iscussion: The Alternative Energy Systems project, which was authorized n 
August 23 , 1979, i s des igned t6 institutionalize alternative energy capa-
Bities in the Caribbean egi dh end to test viable alternative energy 

technologies . The project purpose is to assist various Caribbean insti u
tians and governments to develop regio 31 and national kills and 
t echnologies in energy relat ed fields. This is to be accomplished through 
t hme related activiUes: ) '~ $3,2!.~7)300 grant to the Caribbean Cornmon
we8J.th Secretariat (CARlCOlvi) for ener.gy assessment/policy formation and 
t.raining acU.viti ,Sj ) a $4,002 ,700 £lrant to tHe C ribbean Development Bank 
(CDO) for the estahlishlflent of Eln energy communication/infor ~ tion network 
and for- field tE.Lsti .g appropri ate energy technologies; and 3) a $350,000 
gran'.: to the GO'if.'!rnment cf t.he Domini 11n Hepublic (GO[)R) for undertaking a 
Fea.sJbLU.ty Study and possible i.nst.al · ation of a solar bagasse dry~ng 
opera h an. A separat.e grant was rllade 0 the GODJ~ bec:ause it is filOt D. member 
of the COB and thel'efore , would not ha e been eligible to participate 
directly in the energy t ecl1)l;)ology component of the project. 

The solar bagasse dry,in[J ac.t:i vlty in the Dominican Republic is to be carried 
out in two phClses. Ph'~se I is comprised of. a feasibility study a d pre
limi nary design work . Initiation of Phase II, the construction a~d 
operation of a pilot plant, is contingent upon the outcome and acceptability 
of the feasibi1ity st.urJy. The PAE authorized $50,000 in FY 79 for Phase I, 
and the r ernc..ining $300,000 in subsequent years, subject to the results of 
the ,'eas1bility study. US/UD/Dominican RepubJ.ic has advised the LAC Bureau 
that to carry out I?hase I of the project successfully, more tharf' the 
origlnCllly authorizeci $50,000 is needed Proposals received by, the Ivlissiol 
for the feasibility study and preliminary design work range up to $100,000. 
RDO/C has been consulted, and concurs in the use of up to a total of 
$100,000 f r the Phase I 6ctiviLiss. In 8c1dition, USAID/Sar to Domingo 
believes that should the ~~quested "'ea locaLior:l result in shortfall for 
Phase II, the GODR is sufficiently committed to t.he project to upply this 
addi ~.ional funding. . 



U'IITH'I ,TATFS ttnt;:F< NA1'ION.' D V c: L Ot>Mf T COOf'ERA110N AGeNCY 

ACCNCY FOR INl E NATI ONAL Dl::VELO MF.NT 

W"' S~lINGTO ~ C 20 !.>:>::I 

(,SSIHANT' 
l,r" .lINI~ fA). ron 

PROJECT AUTHORIZATro~ AND REQUEST FOR ALLOTMENT OF FUNDS 
(Amendment No. 1) 

Name of Entities: 

Nam e of Project: 

Proj ect Number: 

Caribbean Commwlity Secretariat 
Caribbean Development Bank 
Dominican Re ublic 

Altef'native Energy Systems 

538-0032 

Pursuant to Section 106 of the Foreign Assistance Ac ' of 1961, as am ended, the Caribbean 
Alternative Energy Systems project was au thor ize on August 23, 1979 (the "PAF"). 
The PAF is hereby amended as follows: 

Except as 
effect. 

(0 The first paragraph of the Preamble to the PAF is hereby 
am ended by (Il) dele ting thc fi gul'e "$50,000" f rom the inth 
line thereof und substituting t e figure "$100,000" therefor 
and (b) deleting the figure 11$ 2,050,000" rom the tenth line 
thereof and substituting the d gure "$2,10.0,000" therefor; and 

(m The second paragraph of the Preamble to the PAF is 
hereby amended b a) deleting the figure "$5,5 0,000" from 
the sixth line the)' '" substituting the f llre "$5,5 ,000" 
therefor and (b) ae eting the figure "$300,000" from the 
penultimate Ii e ! ereofr a substituting thc figure 
"$250,000" t ) .cfor. 

r modified remains in full force and 



AUG 2!1 1979 

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR (LAC) 

FROM: LAC/DR, Irwin Levy (Acting)'<::~~i&0--t 
Problem: Authorization of a $2,050,000 grant for Fisc~ear 
1979 and approval of life of Project (LOP) grant funding of 
$7.6 million to Zinance the Alternative Energy Systems 
Project (No. 538-0032). 

Discussion: The Project evolved from an AI[-financed sur-
vey of the energy needs of the Caribbean reglon carried out 
in 1979. As a result of this study, this Project was de
signed to institutionalize alternative energy capabilities 
in the region and to test viable alternative energy tech
nologies. The purpose of the Project is to provide assis
tance to various Caribbean institutions and governments 
for the development of regional and national skills and 
technologies in ~nergy related fields. To assist in achieving 
this p~rpose, four separate but related activities will be 
undertaken: (1) policy· planning and energy assessments, 
(2) training, (3) establishment of an energy communication 
and information network, and (4) field testing of applied 
energy technologies. 

The Caribbean Community Secretariat (CARICOM) and the Caribbean 
Development Bank (COB) will be the executing agencies for 
the Project. Under the Project, a grant will be provided to 
CARICOM to finance the strengthening of regional and national 
capabilities in energy planning and policy formulation and 
to develop policy and energy relateJ technical training 
programs. The COB will receive a grant which will enable it 
to strengthen an existing network, enabling it to dissemi-
nate renewable energy information and to provide field 
testing of a variety of small-scale renewable energy tech
nologies appropriate for use in the Caribbean area. Grant 
funds will also be made available to the Dominica~ Republic 
under this regional Project to undertake an energy assess-
ment an~ to fund a solar bagasse drying pilot project. 

The total Project cost is $8.5 million over a five year 
period. A.I.D. will contribute $7.6 million, of which approxi
mately $.9 million will be for policy planning and energy 
assessments, $1.3 million for technical and analytical 
training, $.6 million for communication alld information 
disseminatiori, $2.6 million for field testing of alterna-
tive energy technologies, and $2.1 million for institution 
building activities. Since this is a regional program, 
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Section 110 (a) of the FAA does not apply, and no counte~
part contribution is required. However, CARICOM and the 
COB will provide $105,000 and $395,000 respectively, and 
the territories included in the Project will contri~ute 
$376,000. 

The Project was not included in the FY 79 Congressional 
Presentation. An Advice of Program Change was submitted to 
Congress on July 25, 1979, and the waiting period expired 
on August 8, 1979. An Initial Environmental Examination 
was prepared and a negative determination was made by the 
AA/LAC on May 18, 1979. 

The LAC Bureau's Development Assistance Executive Committee 
reviewed the Project and recommended approval on July 17, 
1979, subject to certain revisions in the Project Paper. 
T~ese revisions have been incorporated into the Project 
Paper. 

Source and origin of goods and services under the Project 
will be Code 000 and member countries of the CDB and CARICOM 
(except the U.K. and Canada). Source and origin of goods 
and services procured for activities carried out in the 
Dominican Republic and Haiti will be Code 000 and the 
Dominican Republic and Haiti, respectivAly. However, be
cause of the nature and scope of energy technologies con
templated and the related training and information sources 
envisioned under the Project, a waiver is being requested 
to permit procurement of goods and services of up to 
$500,000 from Code 899 countries. This request is the 
result of findings made during the course of Project devel
opment. Those findings indicate that in the area of cer
tain solar, wind, biomass, micro-hydro and other technol
ogies, several Code 899 countries have undertaken more 
extensive research and possess greater experience and capa
bility than the U.S. For example, India has developed 
extensive capability in the design, construction and opera
tion of the types of small scale, ~ethane gas production 
units which would be suitable for use in the Cari~bean. 
A British firm is presently engaged in operating small
scale prototype projects in solar-pumped irrigation in 
India, Mali, the Philippines and the Sudan. The COB hopes 
to include this prototype within the Project, and draw upon 
the technical expertise already developed, as well as uti
lize the low cost, low maintenance design made possible 
through this firm's prior efforts. In addition, a small
scale, wave energy project is being executed by a Code 899 
firm in Mauritiu~, whose adaptation to coral reef features 
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would be ideally suited to the eastern Caribbean region. 
The U.S. has no proven capability in this area of small
scale, wave energy technology. An institute affiliat~d 
with McGill University in Canada has conducted a bro2d 
range Qt studies and demonstration activities in Barbados 
on t:.. _ .:, ~rn.J. ti ve energy technologies. This institute pos
sesses data and expertise which is vital to the Project's 
success, and the COB's ability to contract with this 
institute would considerably facilitate implementation of 
several phases of the Project. Other instances of probable 
procurement from other than the U.s. would involve micro
hydro prototypes, small boilers for agricultural waste, 
algae production, and small-scale charcoal furnaces. 
Acquisition of publications and resource information would 
also involve Code 839 countries to the extent that such 
information is uniquely available from such sources and 
applicable to activities under the Project. 

The waiver will be accompanied by a covenant pursuant to 
which the COB will carefully evaluate U.s. availability of 
goods and services before proceeding with procurement from 
Code 899 sources. Precedent for this type of arrangement 
can be found in Chapter 16, B.l (c) of Supplement B to 
A.I.D. Handbook 1. Authority to wai.ve the authorized geo
graphic procurement Code for transactions up to $500,000 
has been delegated to the Assistant Administrator under 
A.I.D. Delegation of Authority Nc,. 40. A.I.D. Handbook 1, 
Supplement B, Chapter 5B4b and 5C4a, provides that a 
waiver of geographic code for purchase of, respectively, 
COIThilodi ties and services may be based upon 1 • .Jn-availabili ty 
of the required commodity or service from the authorized 
geographic code. SER!COM clearance on the Project Authori
zation signifies concurrence with the waiver. 

Recommendation: That you (1) approve the Alternative 
Energy Systems Project and sign the attached Project 
Authorization and Request for Allotment of Funds, thereby 
authorizing a grant of $2,050,000 for FY 1979 funding, and 
approve incremental funding of the Project up to 
$7,60 0 ,000; and (2) approve the requested source, origin, 
and nationality waiver, permitting ?rocurement of grant
financed goods and services up to a total of $500,000 by 
signing below, certifying that the exclusion of procurement 
from Code 899 would seriously impede attainment of U.S. 
Foreign Policy objectives and the objectives of the Foreign 
Assistance Program. 

? ~ 

Approved >frk'tVu! iJ ~ 
Disapproved: ----------------------

Date ~ 2~ L'1Z't 



DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL ~EVELO~MENT 

ASSISTANT 
ADMINISTRATOR 

WASHINGTON. D. C. 20823 

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

Name of Entities: 

Name of Project: 

Project Number: 

Caribbean Community Secretariat 
Caribbean Development Bank 
Dominican Republic 

Alternative Energy Systems 

538-0032 

Pursuant to Part I, Chapter 1, Section 106 of the 
Foreign Assistance Act of 1961, as amended, I hereby 
authorize a Grant to the Caribbea~ Community Secretariat 
("CARICOM") of not to exceed One Million United States 
Dollars (Sl,OOO,OOO), a Grant to the Caribbean Development 
Bank ("CDB") of not to exceed One Million U'1.ited States 
Dollars (Sl,OOO,OOO) and a Grant to the Government of the 
Dominican Republic ("GODR") of not to exceed Fift] Thousand 
United States DOllars (S50,000) tsuch amounts, which in the 
aggregate equal $2,050,000, being called the Authorized 
Amount), to help in financing certain foreign exchange and 
local currency costs of goods and services required for the 
project described in the immediately following sentence. 
The project consists of the establishment of an institutional 
capability in the Caribbean region for (i) strengthening 
national energy planning, including conducting country energy 
needs assessments, conservation studies and renewable energy 
resource assessments, and (ii) designing, testing, adapting 
and disseminating alternative energy technologies (the 
"Project") . 

I 3pprove the total level of AID appropriated funding 
planned for the Project of not to exceed Seven Million Six 
Hundred Thousand Unit~d States Dollars (S7,600,000) of Grant 
funding, including the A~thorized Amount, during the period 
FY 1979 through FY 1982. I approve further increments durin,::! 
that period of Grant funding up to S5,550,000, subject to the 
availability of funds in accordance with AID allotment proce
dures, as follows: CARICOM $2,247,300, CDB $3,002,700, and 
GODR $300,000 (subject to the acceptability of a feasibility 
study) . 
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I hereby authorize the initiation of negotiation and 
execut:!.on Qf the Project Agreement or Project Agreements, 
as _he case may be, by the officer to whom such at;thori ty 
has been delegated in accQrdance with AID regulations and 
Delegations of At.:thori ty, subj ect to t.he following essential 
terms, coven~nts' ar:d majfJr condi tions, together wi tl1 such 
other terms ancl c:o.'1di ticns as AID may deem appropriate: 

A. Source~~~d Origin of GGG,!S and Services 

Except for ocean shipping, and except as set forth in 
Section E below, goods and services financed by AID under 
the Project shall have their source and origin in the United 
States or, in thz case of the Grant to CARICOM, in member 
countries of CARICOM, or, ill the case of the Grant to the 
CDB, in the countries in the Caribbean which are members of 
the CDB and which are included in AI8 Geographic Code 941, 
or, in the case of activities to be carried out in Haiti 
and the Dvminican Republic, respectively, in Haiti and in 
the Dominican Republic, respectively, except as AID may 
otherwise agree in writing. Ocean shipping financed by 
AID under the Project shall be procured in the United 
States, except as AID may otherwise agree in writing. 

B. Conditions Precedent to Disbursement (CARICOM, 
COB) 

Prior to any disbursement, or to the issuance of any 
coromi ~llent documents under the Project Agree!.nent or Project 
Agreements, to finance activities of the C~RICOM Energy 
Unit or the CDB Energy Group, as the case may be, for other 
than technical assistance, professional staff salaries and 
supportir.g administra ti ve cos ts, CARICOH or the COB, as the 
case may be, shall, except as AID may otherwise agree in 
"/ri ting, furnish to AID in form and substance satisfactory 
to AID: 

(i) evidence that CARICOH or thE; CDB, as the 
case may be, has planned fo: an adequat.ely 
staffed Energy Unit or Energy Group, as the 
case may be, and ha.s a detai led plan gc.verning 
its operation, inc~.udin'J permanent staffing 
arrangemen ts, and a \:ime'~r-hasp,J wcrk plan 
governing the use of Project funds for the 
Policy, Training, Communications and Technical 
Programs; and 

(ii) a copy cf a signed contract for technical 
services to provide CARICOM and the CDB with 
the necessary expertise for progrrun development 
and implementation. 
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C. Covenants (CARICOr1, CDB) 

Except as AID may otherwise agree in writing, CARICOM 
and the COB shall each covenant and agree to: 

(i) evaluate the Project using Project funds in the 
second and fifth years of Project implement.ation; 

(ii) maximize communications between the CARICOM 
Energy Unit and the COB Energy Group through consul
tations on work plans, subprojects and terms of 
reference; 

(iii) utilize guidelines developed by the Project 
Advisory Committee; 

(iv) report periodically to the Project Advisory 
Committee witll respect to Project implementatior.; and 

(v) use every effort to secur9 funds from regular 
budgeting sources to support the continuation of the 
staffs of the CARICOM Energy Unit or. the COB Energy 
Group, as the case may be, beginning in the third 
year of Project Implementation. 

D. Covenan~ (CDB) 

Except as AID may otherwise agree in writing, the 
COB shall covenant and agree to use its best efforts to 
procure goods and services from the couJltries authorized 
under Section A above prior to procuring goods and serv
ices :+:rom countries mace eligLt-12 for source and origin 
pursuant to SGction E below. 

F;. Waiver 

For the reasons set forth in the Action Memorandum 
to the Assistant Administrator (LAC), attached hereto, 
goods and services having a cumulative value of not to 
exceed $500,000 may be procured from countries included 
in AID Geographic Code 899. 

A?s1stant Admin1st~or 
Bureau for Latin America 

and the Caribt~an 

Oite 
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Clearances: ~ ,/. / 
GC/LAC:JKessler_:T" rJ Date 'ft~1- 79 
LAC/DR:LArmstrong ~_ Date SS/"l..¥' , 
LAC/DR:MBrown Date 
SEP'/COM: PHagen ~ '0 -.--===-Date--· -/-~-," -;-:--7-':; 

I J ) f / 
.../ 

~wJj/f /. 
GC/LAC:~~~tp.r:jlo:8/20/79:x29182 
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A.I.D. Project Number 538-0032 

PROJECT 

GRANT AGRED~ENT 

BETh,}-:EN 

N:O 'I'llE 

UNITED STAT[S or i<!1ERICA 

FOR 

ALTERNATIVE ENERGY SYSTEMS 

Dated: August 25, 1979 

FISCAL DATA 

Appropriation No.: 72-1191021 

Allotment No.: 946-54-538-00-69-91 

Amount Obligated: U.S. $1,000,000 

[CONFORMED COpy 
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A.I.D. Project No. 538-0032 

PROJECT GRANT AGREE:'1EN'r 

Dated August 25, 1979 

Between 

And 

The Caribbean Development Bank ("Grantee") 

The United States of America, acting through the 
Agency for International Development ("AII.D.") 

Article 1: The Agreement 

The purpose of this Agreement IS to set out the understandings 
of the Parties nctmed ctbove ("P"'lrties") with respect. to the undertaking 
by the Grantee of the Project described below, and with respect to the 
financing of the Project by the Parties. 

Article 2: 

SECTION 2 .1. Definition of rr~i(.:'ct. The Project, which is 
further described j n -Annex Y-;--wlllestaEfish an insti tuU onal 
capability in the Caribbean region for strengthening ncttionaJ. energy 
planning. It includes conducting country energy needs assessments, 
conservation studies und re:nev·:able enerc;y resource assessments; and 
the designing, testing, adapting and disscminctting of alternative 
energy technologies. Anne~ 1, attached, amplifie~ the above 
definition of the Project. \oJithin the limits of the above definition 
of the Project, elements of the amplified description stated in Annex 1 
may be changed by written agreement of the authorized representatives 
of the Parties named in section 8.2, without formal ctm0ndment of this 
Agreement. 

SECTION 2.2. Increm~ntal Nature of Project 

(a) A.I.D. 's contribution to the Project will be provided in 
increments, the initial one being made available in accordance with 
Section 3.1 of this Agreement. Subsequent incrern~nts will be subject 
to availability of funds to A.I.D. for this purpose, and to the :nutua1 
agreement of the Parties, at the time of a subseguent increment, to 
proceed. 

(b) Within the overall Project hssistance Completion Date stated 
in this Agreement, A.I.D., based upon consultation with the Grantee, 
may ~Decify in Project Implementation Letters appropriate time periods 
for the utilization of funds granted by A. I. D. under an individ·..Jal 
increment of ~ssistance. 

Article 3: Financing 

Section 3.1. The Grant. To assist the GLantee to meet the 
costs of carrying out the Project, A.t.D., pursuant to the Foreign 
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Assistance Ac: of 1961, as arr.ended, 29H'es to grant the Grantee under 
the terms of this Agreement not to exceed One Million l1nited States 
("U.S.") Dollars (Sl,OOO,OOO) ("Grant"). As sho\o;n in the budget 
contained i~ Annex I, A.I.D. plans to provide future increments of 
funding'to the project up to a total of $3,002,700. Such funding is 
subject to availability of funds to A.I.D. for the project and mutual 
agreempnt of the Parties to proceed with the project. The Grant may 
be used to finance foreign exchange CGsts, as defined in section 6.1 
and local currer,cy costs, as defined in sectiun 6.2. of goods and 
services required for the Project. 

SECTION 3.2. Grantee ~esourcpc:: for the Proiect _, ______ , __ .________ _ ___ L __ 

( a ) The G ran tee a c:.: r e est 0 pro v i cl e 0 rca use to be r r 0 v ide d for 
the Project all funds, in addi tion to the Grant, and all 0ther resources 
required to carry out the Project effectively a~d in a timely manner. 

(b) The resources provided by C,r2nt.cc for the Project will be 
not less than the c~uivalent of U.S.$395,OOO, inCluding costs borne 
on an "i ,-ki.nd" b~:sis. 

SECTION 3.3. 

(a) The "P[oject Assista.w:e CC!:r!>letion Ddt,:," (Pi\CD), ".'hich is 
Auyust 31,198<1, or such oth(!r c1.Jte as the Parties r..ay cl'Jree to in 
writing, is the d~te by which the ?arties estimate that all services 
financed urder lhe Grant ~:ll have been rcrformcd and all goons 
financed under lhe Grant will have been fu~nished for tho Project as 
contp~pJat~d in this Agree~ent. 

( b ) 2;.: c (! pta sA. I . D. n lily 0 the n,; i s C' ;H] r e (' 1 n \0.' r i tin g, A. I . D. \.; i 11 
no:': issue or Zli)l'rovc rlocul1lcntation which \o;ouJd aut!-,j()rizr~ r:i~;I)urs':mC'nt 

of tf'e Grclnt for :-~orvic:es i,('rfc:rmed S'l:JSr:l;upnt to U:c h\('D or for qoods 
furnishLd for the project, as contf>::lp1:llec3in thio: :·,(:r(>c~·,_'nt, sl'bsequcnt 
to the PACD. 

(c) R(-,(~u('sts for disJ-,ursomcnt, .1Ccoi-.paniec: by necessdry 
dOC\2~lcntation prescribed jn Prc.Jject I;-.:)l,·;-:··ntatiun Lelters are to be 
receivec by A.1.D. or any ban).: descri.l·(>c3 in Section 7.1 no later than 
nine (9) months following the Pt,CD, 01' ~".lch other rerioc~ as 1,. I .D. 
agrc· • .:s to in writing. After such ?'~'ri0c, 1,.1.0., (Jiving notice in 
"Titing to the Grl:lnlee, may at any t;;'e or tir:1es rr'c!uce the ,1IT,Ount 
0: the C,r~lnt by all or any i·cut thr'll'c,: :or ',;hie!1 rC'c!u?sts for 
disb\.lr~··:c;:<C'nt, accc,mpanied by r:eccssar::' s~l:-,:or·,ina (:ocuf:'1('ntCltion 
prescribed in Project ImpJc~cntation Letters, were not received 
before the expiration of said period. 

Article 4: 

SECTION 4.1. First Disbursement. Prior to the first disburse------------.-. -------.-~--
ment under the Grant, or to the issuance by A.I.D. of docurnentaticn 
pursuant to which disbursement will be nade, the Grantee will, excep~ 
as the Parties may otherwise agree in writing, furnish to A.I.D. in 
form and substance satisfactory to A.I.D. a statcr:1ent of the name of 
the person holding or a~ting in the office of the Grantee specified 
in Section 8.2., and of any additional representatives, together wi~h 
a specimen signature of each person specified in such state~ent. 
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SECTION 4.2 Additional Disbursel.ient: Prior to disbursement 
under the Grant, or to issuance- by A.I--:D~-o1documentation pursuant 
to which disbursencnt will be ma~e, for any purpose other than Technical 
Assistance and professional staf': salaries with supporting administrative 
cos ts, the Grantee wi 11, except as the Part 1e s may othe rwi se agree in 
writing, furnish to A.I.D. in form and substance satisfactory to A.I.O.: 

(a) Evidence that the Grantee has planned for an adequately 
staffed Energy Unit or Group and has a detailed plan governing its 
operation including permanent staffing arrangements, and a time-phased 
work plan governing ~he use of project funds for the Policy, Training, 
Communications and Technical Programs. 

(b) A contract for technical s~rvices to provide both CARICOM 
and COB yJith expertise necessary for prU]rdm development and implementa
tion. 

SECTION 4.3. Notification. ~l~n A.I.D. has determined that 
the conditions precedent specified in Section 4.1 and 4.2. have been met, 
it will promptly notify the Grantee. 

SECTION 4.4. Ter~inal Dates for Ccnditions Precedent. 

(a) I f all of the conditions spC:'ci fied in Section 4.1 have not 
been met within 90 days from the date of t.his Agr.eement, or such later 
date as A.I.D. may agree to in writing, A.I.D., at its option, may 
terminate this Agreement by · ..... ritten notice to Grantee. 

(b) If all 0:: the conditions specified in Section 4.2 have not 
been ",et within 150 days from the catc ,:,f this l~grecment; or such 
later date as A.I.D. ffiay a9ree to in writing, A.I.D., at its option, 
may c~ncel the then undisbursed balance 0f lhe Grant, to the extent 
not irrevocably co;r,mitteo. to third part ics, and r:-,ay terminate this 
A9n~cJ:lent by vnitten notice to the Grantee. 

Article 5: Cove r: an t s: 

SECTION 5.1. Project E~~~~~~_cn. The Parties aljrce to 
establish an evaluation progrllm as part of the Project. Project: funded 
evaluations will be conducted during the second llnd fifth years of Projec 
Implementation. Except as the r~rties otherwise ngree in writing, the 
progrctm · .... ill incluc.e, during t'le ir:{dC:~'~'n'_ation 0: t:~e Project cHid at 
one or more points thereafter: 

(u) evaluation of progress tc .. ;ard attainr.,ent of the objecti"es 
of thp. Project; 

(b) . identification and evalu3tion of problem areas of 
constraints which may inhibit such att2i~~ent; 

(c) assessment of r,o',,' such inforr~,c:;tion :;:.)y be used to help 
overcorr~ s,'-:::h probler:lsj 

(d) evaluation, to the degree feasible, of the overall develop-
me'1t impact of the Project; and 

(e) evaluation during the second year of the potential 
utility and cost effectiveness of creating a national, or regional, 
energy center to continue alternative energy Gevelop~ent after 
completion of the Project. This evaluation ~ill also identify potential 
institutions to carry out this function. 
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:;LCT1CN 5.2 r"Liit inned Covcn::nts. Except as th(· Parties may 
at hl' ~ \.; i sc <'l<J fce in I,.,' f 1 t i rl'j .,. Gril·;·;tc~e· -a(] 1~(,C 5 to; 

(u) t-~_1Ximize C0rul'unications beth'cen the energy groups in CARICOM 
and CDB thf()u~h consultations on work plans, sub-proj~cts an~ terms of 
rL'feIC:!I\.:e; 

(b) Utilize YUldellnes dcvelof->'o Ly the Fruject's h(htisory CG:: ... ~ittee; 
(c) Report [Jcriodically to the Advisory Committee re':jarding project 

irnpl(;n~l·'ntation; 

d) Use eV0~y effort to secure funds from regular budgetary sources 
to support the continuation of the (;nergy group staffs beginning in the 
thiru YL:ar of the Project; and 

(e) Use its best ~fforts to procure goods and services from Eligible 
50U1C~ (('entries, as dcfin2d in Section 6.1 of this Agreement, prior to 
lJrucur~nCJ from C()I:e 899 countries. 

SECTION 6.1 Fo!:_~~.sn Excha~ge Costs. Disbursement pursuant to 
Section 7.1 will be use~ exclusively to fina~ce the ccsts of goods and 
S·.:' rv i ce s rc-ciu i red for ._ he Project ha v i ng the i r source and or ig in in the 
L'nited States and Carithean Member Countries of Grantee. ("Eligible 
~~ourcc Count.ries"), exc('pt that C]oods and services hd'vi!',} a cumulative 
val~c of not to excned $500,000 ffiay be procured in A.I.D. Geographic 
Co~c 899 countries assuming that Lest ~fforts to p.rocure them in eligible 
~Oclrce cOLntrics hLlve Lc('n unsuccessful. :'::1rine Insurance shall be pro
curvd JS ?fovided in the Project Grant Standard Provisions Ann0x, Section 
r.l (b). Ocean transportation costs wlll Go [i~anccd u~der the Grant 
only on vc~sels under llag registry of the Cniled States except as 
A.I.D. ::,ay otl1l::c,,;ise L1gree in ,,;riting. "If h.1.D. deter;--ines that there 
are no \-C'ss'~ls uneer U.S. flag rc'gistry 3\'ailable, A.1.D. in a Pl.-oject 
:;:'t-l':·.·r~t3ti0n Lr::lter ~.ay agree to fin·:mce ',:nc3er the Grant oCl'an trans
pcrtation ,::-'~sts C'f. \"('~;sels unc:er flas l-L'<jistry of another co'.:ntry. 

Si~CTI(jN 6.2 Local C'Jr,ency Costs, Disbursc.-i':.C'nts ?urs'JLlnt to 
Section '1.2 \-"ill be usc-d-excfusTvei~~o-Tlr.ance the costs of goods and 
services required for the Project having their source and, except as 
A.1.D. ).,ay ot:--,en;ise .:..yrce in writi.:g, t!-Ieir origin in the country \.:here 
the activity is 10c3tcd ("Uxal Curren~y Costs"). 

DisLurscr.1cnt 

SECTIO:~ 7.1 DisLurse~ent for Foreinn Exchance Costs. --_ .. _---------- ----~ ---- ------- ----------_.:'" 

(a) r,fter .3a.tlsfaction of cClnditi )ns prece,:cnt, the Grantee ",ay I 
obtain disburse~ents 0~ funds under the Grant for the Foreign Exchange Costs 
of goo~s or services required for the Project in accordance with the terms . 
of this AgrecDcnt, by such of t~e follcl,.,'ing ;--ethods as r.1ay be mutually 
30rced ur en : 

(1, by sLlL:r,itting to 1\.1.[1., \-"ith n,~cossary su:~:;)orting dOCu,':lentation/ 
as prescri.bed in Froject Implen,"".,tation Letters, (A) re:Quests for reimburse
ment for such goods or services, or, (8) requests for A.I.D. to procure 
cOi:'.rnodities or services in Grante'2' s behalf for the Project:.'-or 

(2) by requesting A.I.D. to issue Letters of C~n"TIitt:::('nt for 
s?ecified a:Tlounts tAl to one or !.Iore U.S. banks, sati~~factory to 
A.I.D., co~~itting A.I.D. to rei~burse such bank or banks for pay
ments made by them to contractors or suppliers, under Letters of 

http:writi.1g
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Credit or otherwise, for such goods or services, or- (B) dil\:!ctly to 
one or more contractors or suppliers, committing A.I.D. to pay such 
contractors or suppliers for such goods or services_ 

(b) Banking charges incurred by Grantee in connection with 
Letters of Cc.:rn_'!·itrnent ,mo I.p.tt.ers of Credit will be financed under the 
Grant unless Grantee instructs A.I.D. to the contrary. Such other charge: 
as the Parties InClY agree to may also be financed under the Grant. 

SECTION 7.2. Plsburscment for Local Currency Costs. 

(a) After satisfaction of conjitions precedent, the Grantee 
may obtain disbursl>J~lcnts of funds under the Grant fol.- Local Currency 
Costs l-equired for the Project in accorj;mce with the terms of this 
Agreement, by submitting to A.I.D., with necessary supporting documenta
tion as prescribed in Project Implementation Letters, requests to finance 
such costs. 

(b) The local currency needed for such disbursements may be 
obtained: 

(1) by acquisition by A.I.D. with u.s. Dollars by purchClse or 
frlim loca 1 currency a Ire ady owned by the U. S. Cove rnr;-,cn t; or 

(2) by A.I.D. (Al requesting the Grantee to mClke Clvailable the 
local currency for such costs, and (B) thereafter making ~vailable to 
the Grantee, through the opening o:r am?ncirr,ent by A.I.D. of Special Letter 
of Credit in favor of the Grantee or its designee, an amount of u.s. 
Dollars equivalent to the amount of local currency r.1ade available by the 
Grantee, which dollClrs will he utilized for procure~ent from the United 
S t a tc sunder appropr i a tL procedu n_~ s de scr::' bed in P roje ct IIT'p ].:'r,cn ta t i on 
Letters. 

The u.s. dollar equiv~!~nt of the local currency made available 
hereunder will be, i!i Lne case of subsection (b) (1) above, the amount 
of U.S. dollars rel~uireo by A.I.D. to cbtain the lceal currency, and 
in the case of suL:.~c>ction (bl (2) .:::lJCYC, an amcllnt e.3lcul:!ted elt the 
rate of exchange sr)('cified in H:e app1icable Sreciill Letter of Credit 
Imph~mcntatior. !,len,orilndwn hE·reunc.1er as of the date of the opening or 
amen~ment of the applicable Special Letter of Credit. 

SECTION 7.3. Other For~s of Disbursement. DisburseDents of 
the Grant may also DC n,adeulrough - such oT:'ler ~-cans LlS the Parties may 
agree to in writing. 

SECTION 7.4. Rate of Exchanqe. Except as may be more 
specifically provided under-S-(:ction---r:2, if funds !Hovided under the 
Grant are introduced into a Participating Country by A.I.D. or any 
public or privLlte agency for purposes of carrying out obligations 
of A. I .0. hereul\der, the Grantee will j7',ake such arranger..ents as may be 
necess~ry so that such funds may be converted into local curr~ncy at the 
highest rate of exchange which, at t.he time the conversion is made, is 
not there unlawful. 

Article 8: Hi sce llime:uLls 

SECTION 8.1. Communications. Any notice, request, document, 
or other communication submitted by either Party to the other under 
this Agreement will be in writing or by telegram or cable, and will 
be deemed duly given or sent when delivered to such party at the 
following addresses: 



To.the Grantee; 

Mail Address: 

Alternate address for 
cable s: 

To A. I . D. : 

Mail Address: 

Alternate address for 
cables: 
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Caribbean Development Bank 
P.O. Box 408 
Wildey, St. Michael 
Barbados, W.I. 

CARIBANK 
Telex WB 287 

AID Representative 
USAID Barbados 
C/o U.S. Embassy 
Bridgetown, Barbados, W.I. 

USAI D/Ame dcan Embas sy 
Bridgetown, Barbados 

All such communication ...,ill he in English, unless the Parties 
otherwise agree in writing. Other addresses may be substituted for 
the above upon the giving of notice. 

SECTION 8.2. Representatives. For all purposes relevant to 
this 1-19rccmcnt, the Gruntec-,;::;-n:-l-se-rcprcsented by the indivicual hold
ins or acting in the office of President and A.I.D. will be represented 
by the individual holding or acting in the office of AID Representative, 
each of 'whom~ by written notice, may designate additional representatives 
for all purposes other than exercising the rower unner Section 2.1 to 
revise elements of the ,-unplified ucscrirtion in 101nex 1. The names of 
the representatives of the Grant-"e, with spccir1!:n siync1tures, will be 
provil:ed to A.I.D., ... .-hlch may accc:'t as duly i'iuthclrlzed any in~;trur:-,C'nt 

siyr:ed by such rcpresenLjtives in implemC'ntation of this i,grecrent, 
until receipt of written notice of revocation of their authority. 

SECTION 8.3. Standard rrovisio~s ~nnex. A "Project Grant 
Standard Provisions JI.nne-X"--n~6nc-x-i)--1::' dTt~ched to and forms part of 
this 1-19 reemen t. 

IN WITNESS \ ... HEREOF, the Grantee and the L~rlited St.:ltes of l,roeric.J, 
each acting through its duly authorized representative, have caused this 
Agreencnt to be signed in their nd~CS and delivered ~s of the day an~ 
year first above written. 

UN I1'ED A1'ES OF M1ERI CA ChRI B9EA..~ DEVELopr~EN1' BANK 

) 
i 

)1 't - -r' 

~ll A. Shelton .William G~- Demas 

Titl~:"~ assador Title: President 

Title: AID Representative 



PROJECT DESCRIPTION 

I. PROJECT OBJECTIVES 

The goal of the project is to develop a capability to utilize 
renewable energy sources in the Caribbean as alternatives to imported 
fossil fuels and to encourage energy conservation measures. This 
~oal can be achieved by introducing cost effective, rene~able energy 
technologies and conservation programs. The project responds to 
the desires of the ~IDCs and LDCs of the region to reduce energy 
dependency and to alleviate the balance of payments problems 
nearly all of them face because of risin~ pptroleum prices. 

The purpose of the project is to establish an institutional 
capability in '_he Caribbean region for carrying out energy planning, 
including conducting country energy needs assessments, and for 
designing, testing, adapting and disseminating alternativp. energy 
technologies. Participating countries will be the Caribbean member 
countries of the CDB. 
II PROJECT DESCRIPTION 

A. Executing Agencies 

The expcuting agencies for the project will be CARICOM and 
the CDB. 'These organizations will have overall responsibilities 
for planning and management under the project while specific activi~es 
(field testing and applied research, training, and ~ssessments) will 
be carried out by regional anc national institutions. 

Due to the specialized abilities of CARICO~ and COB, the 
principal project components will be divided as follows: 

CARICOr-! 

COB 

Policy planning/energy assessment component 

Training component 

Cor.~unications/energy inforrr~tion network component 

Energy technologies component 

In addition, an Energy Advisory Conmittee will be established. 
Its purpose wjll be to ensure that all project activities are under
taken in a coordinated fashion and to provide policy and project 
advice to both the CDB and CARICOM. It will be chaired by CARICOH 
and consist of representatives of the member countries of CARICOH 
plus the Bahamas, Dominican Republic, Haiti and the CD~. Representative 



of the Committee will be selected by the participating governments 
and institutions of the region. Technical support to this 
con~ittee may be provided by the Co~~on~ealth Science Councilor 
outside consultants as is required. 

During the projec~s initial phase of i~plementation and 
to support technical advisory activities, a joint contract for 
five person years of consulting services will be executed between 
CARICOM/CDB and a u.s. consulting firm. This joint contract will 
be financed with A.I.D. Grant funds and provide CARICOM and COB 
with technical expertise in support of program execution and assis
tance in the coordination of the program as agreed to by COB and 
CARl COM. 

B. CARICOM Project Components 

1. Policy Planning and Energy AssessmEnts 

Grant funds will be used to establish and strengthen 
the regional and national capabilities in energy planning and ?Ol~cy 
formulation. CARICOM will negotiate and finance technical ass)s
tance to the region and the countries for the preparation of en~rgy 
(lssess!:1ents, programs of energy conservation, and cnergy policy 
review and development. Grant funds ~ill sup?ort activities to 
be carried out by institutions, firms and individuals ai~c~ at 
improving energy policies and developing energy a5scss~ents. 

2. Technical and Analytical Training 

Gra:lt funds '.;i 11 be usee to_;(_"'::lcp ",;ithin the region a 
cadre of trained ~crsonnel in energy pld~ning, a~sc~s~~nt, and 
renewable energy technology design, proJect ~cvelc~~ont and ~ain
tenance. The training prog~a~ includes t~o trai~ing areas (1) 
policy, and (2) t(:chnical. Cl,RICOH ',,'ill utilize (:xl=crienccd 
n~sior\al institutio:-:s such as the Ceriter for Enc~gy and E:nviron:-:-,ent 
r.·,:scarch (CfER) and the University of t:1C h'C's: Inc::'es (n-d) to pro
vide both policy and technical :raining. In areas ~here no regional 
cx~ertise exists, professionals ~ill be sent octsi~e the region 
to obti~in the t::-aining. The progra!:1 ..... ·ill ctilize institutions with
in the r-l:'(jion as :-:luch CIS rClssible to c>:;:,and and i;-?rovc the avail
abilit.y of rl'gio:.al training. Indivi,:'~Cil canci,:at.es ... ·ill be s('lected 
for the program based upon governmental and institutional reco~~en
dations to the training program coordinator of CARICOM. Grant funds 
will also provlde for the training of two energy specialists to 
~ork with CARICO~. 

C. COB Project Components 

1. Cor.~unication and Energy Information ~et~ork 

The cOhl~unications activities funded under this grant 
...... ill be directed at strengthening COB's existing net ... ·orks and 
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BEST AVAILABLE COpy 

ca~ab;lities for dissemination of re~c~abl~ en~rgy infor~a:ion. 
Th~ c0~,"unication program supports and • ."111 be aC:.-,inistered by t....~e 
COB Techhology Information Unit. Specific activities include 
country visitation, alternative e:1C'rgy 'Wor}'.sho::,s, and s?ccial 
cor~unications activitie~ such as sc~inars, abstracts and ne~slet~ers. 

2. Field Te~ting of ~?plied [~ergy T~chnologics 

Grant funds,~ill ~i~ance field testing of a variety 
0: s:T.all sCClle rene .... :able energy tf'C:,ilo]og:es aE-;?Ic'iJriate for 
cc.':-.-:unity or individual applicatio::s. 7hcse tests are a }:ey stoo 
if. '~hc acccptance and cor':-:lerciali;:atio:l of rc·,C'· .. ·able energy s::'s
tC~S in the r09ion. The COB ~ill con:rac~ ~ith various r~gional 

institutions and outside cc}ntractors :c· r a?plied tec:molc,,?:: :..:es':'9:-' 
?c!chase ana installation of e>:isting no.,-convent.ional e~.ergy 
s:,'ste",s. In each r;artici?ating country, up to t ... ·o ce:-:-:onstratio~, 
S~~-plojectS that mcet criteria related to the country's E~ergy 
~)olic\', technica). ar,c economic situation, possit-le co~.--:-:erciall;:a

tlon,' onc sncjal arId envilon:-'~ntal reC:Ll:!'e~en".:s ... ·ill be fur,ced 
t;:--Jc;cr the grant. 

tC ~ !"o\'icE- for :"I(-!;Ja~(::I:ent (I: ~;-;e !-r()r::·(:.~ .. 7he Grant to CAR]CO~ 
',,':11 :::,(j;!c(: 'd;:);'ro:-:i~:,dtely U.ri~: .. -[::::,: ~crsor, ycars o~ sta:f and 
C(:;Sl~~"",':!nt spr~:)or: .... ·hile t.~le C;rant ~o C;:":: \"}ll fi;~ancc about forty 
:: C' C: r s c, :- S', a :-: a n c n i n e p ~ r ~, 0 :. :' (- a r s c: c :: :; 5 ~ :-.: a r: t 5 € ::- v 1 c e £ • 5 0 t..~ 

C.~·.::.:C'L·~·: 2~C C~3 '"'j.ll in jl:J3~ cZ~:'t:·~ ~~:~:~£- u:.r:e:- :'~;s~i":~::c7:S 2.~= 
c:::,:::,"..:2· ... a;--.·~s :0::- :r.,~·'Jf::,.,( ... ntir.~ ~.:-C'~I(·:-~ a:":':";:~:LS. 

~c:~.:'c ~:~t.a;.cc'·I~·n 0: cC'~·~~o: ~~::J ;.:-c~c·c: !:~. :-:..=-;::.,~.~~::::s she· •• :--. i~ 

-_:;e :oll:·~·:.:n~ ~ct,}~. 7:~e C.:~:-=I::\'.:, ~:~',:: ("cJr.:..:-:..es a:e ~':ov:cinc 
:876,C1=<) 0: ~:-.-kind SU~I~,ort. '>.C' 8r0 C'ct · .. ·ill te i.?le.e~:ec over 
{: :i .. ·c year ~(.'rioc CO"ClenCc.:-lC on the a:e 0: sic:-linS t!1e Grar;t 

. , 
~! ['lOll 



PLANNED fINANCING FOR PROJECT .. 

U.S. $000'6 

AID CARICOM COB COL'NTRIES TOTAL -

Policy Prograrr $ 938 S 938 

Training P~ogram 1,324 S6 1,380 

COhl~unication Program 613 613 

Technical Program 2,326 320 2,646 

Institution Building 
CARICOM 985 105 39S 1,090 

COB 1,064 1,459 

S7,250 105 395 376 8,126 



Provisions Anr..-::x 

_~J~~~o~: As uHd 1n t~,i) ;.r.n~][, the "A1rt!~nt'" refers to the 
Project Grant Agre.:c::·ent to \Jhlch this A!\ .. ,)~1 11 .tt.d .. ~d .nd ':.~ \lhld\ 
(hh Ar,nex (or-=.' • pHt. Ter.::s ust'e! 10 this ~ex h.ve the u::.e 
meaning or reftrence IS 1n the A~re~.~nt. 

To assist Grantee in the l~ple~~(.tlon of the Project. A.I.D .• !ro~ 

(1~ (0 [iroe. viII issue Project l~le~nt!tl~ ~tt«rl that ~il1 
rurnish .ddltfon~l 1~ror~t!oo .bout ~tttr •• tated 1n thl. Airt~~nt. 
The Farties T:lAy also uS~ jl)lr.tl,. I&:-eec!-v?oo Project I=illc~n~.tion 
letters to conr"1rlll I:-.d record the!r ~utual u.·l(~en:t&n..!1n& 0:1 asyectl 
of the {:;:?!err,~ntHlon oC thili A&rr~j,?r.t. Project 1:l'r1e~ntl~1on 
Letters \/111 not be use1 to 20".end the te.l.t of the "-I:-te:.ent but Can 

r~ used to record revisions or e.ce?clor.s vh1ch are ~~ltted ~1 the 
Af,rce::cr,t. bcludlng tr,e revision o( fle~nt' ot the &:~plHhd 
descriptIon o( the Prcje:t in ~,)Gex I. 

Artic'Ie B: ,Ger,eral (O\'cnants 

5 E C TI O!\ B. 1. ~_ 0 r::..s u..1.. t a :_1 en. Th ~ P If ~ 1 f'S .... 1 11 c 09 e .:" , t e to 
a~~'..:re tholt the ru:-;,'::>se of this Agree;;·t:r.t .... 111 bot lIccC':~l~~~.t~. 10 

ANNEX J 

t his c n d, the Fan j e s, 3 ~ t f. ~ r e C1 u t' H 0 f t 1 t ':-.I!!:-, ... "! 11 t '( d' . .: :1 be'll 1 t .... s on 
the prcbress of t~\t' Project, the pt'rfor~.JrIC! of obl1i.!tior.s un~('r this 
A&rr~~ent, the perfor~~:1ce of any co~~ultl~t" contrActor" or ,~;pl1trl 
enEab~d on the Project, a:1d other rutters re:lt~cs to t~.e Project. 

(a) carry out [he ProjHr cr C"'JS~ it to ~ cuTire! out v!th 
due d11iE,cnce ar,d e~fic!t'n.:y. in confo~1tJ vit1-- IC'\..i:od :~ch:11(d. 
r j :l ~ n cia 1, .J n d r .. l ;"',,1 [, l' r, .. ' n t r r I ct I c t' " "n <! 1 ~ c or. (0 ~ 1 t y .... 1: h t h" Sf 

cocv-. .:nts, pl.J:1s, s;,cc1ficatiu;15, contrlcn, ,c}.c~lJles or other 
arr.)nb('i..,-·n~s, and v1th any r:.odl(ca~i::>:1S t~.cre1n. approved by A.1.D. 
pursu~nt to this A&Tcc::-cnt; and i 

(b) pro'dde G'':311f1'!~ a:'d e;l:.?er1e':lcec! I;.!rv.e;;.t':ot fo£, ,nd 
(rain such 5ra(( as i.:!.y be a;;popr!Ht for the :zJ!tnte~.l:lce .nd 
ojJcrat!on oC the PloJect, a:;d, as a?rl1clbh for continulnE activities, 
C.1use t!-le Project. to be (lfcr.lted and r..tir.tainrd 1D ~uch ~M~r a, to 
;Jssure tilt ((lnt 1nu1nr. and ,ucc~s5Cul .ch1tve~nt of the purpc •• ' of 
the Project. 
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SlCT)(IS 8.). Ur1l1zA:1on cf [,0C'Js .~,d ~erv1cu. 

(a) Any rLSO'Jrces fbdnced u~~tr t~ Crant vill, unl'!u othe:--

.. ·(~C a&u'ed 1n """iring by A.I.D., hoe .:!e·JctiOd to the Proj~ct un:l1 the 
co~?]etlon of the Project, ~~d t~rfelrtfr vi11 he used ~o as to 

further the o'oJE-ctlves SOlJl~t 1n c,nfjfr,; oo.;t tl'.e Project. 

(b)· Ge·oes or srrvlcC's (1nl!ncc:! u,,~er the Cr.1!'lt. Uctpt AI 

A.J.D. rna)' ot)1l'r ... i!>e agfl'e 1n "'riting. vill not ~ \J~d to p((lltote 

or J!>!>ist .. foreign aid project or iccivity .'5vc1ated v1ch or !ln3!'lCfd 
by .. coo.:oc:-y noC inch;ded !o C~e 9)5 of che A.1.D. ~o&r .. pMc CoCf 
!ouk A5 1n pf{ect at che tine c( luch \J5~. 

SECTIOS ~.4. Tax3~lDn. 

(a) Tnls A6:e~:Je'1t ')!'l~ ~he CfJ:-.t vtll ~ rrf~ (roo L''J tuac1ot:l 
or fees ir:.?csl'.J t::",~er 13'-'5 1n r!fe:t in t~ ~r:-r!tory of ~.rtlc1,Jt1n, 
countries. 

(b) To the extent thi: (!) ~ny co~trictor. 1nc!u~in~ any 
C('ln~ultir1g fIr::, any p(,['iur.n~l of s',.l:::h cc·r.t~.ctOT f1r..;.ncl'c ur,':~r the 
Gr;,rl't, .1r:C .1:1)' ?ro;,crty or tril~.~.ct!.on r£li~.!.~I' to Il..Icn cor,~r.Jrts .J~C 

(:~) In)' Cllr;,,'..!1 t)' pTc.c~re-:('n: t ra"',Sac: ien f1:1a7ic!d IJrI<!~r t~l Cri!:1t, 
~rc no: cx~~~t frc~ i~e7it!fjclble tcl~~S, :.~iffs. duties or other 
] (' \' ii'S i:- ;' C' ~ L G u:-. .1 e r la '.' S ! n e U i'C ~ ! n t ~ e ~ e r d tory 0 C ;;.; rc 1c! ;' ill ~ 1 n, 
C l' C n t r ! l' S, t~, e C r 2 ;) ( C f' .... j 11. Z S ..l n ~ ~ c :: .. ~ t:\ ~ e;, ~ ,. r 0"- ! .: ~ ,~ ~:l ., n ~ 

r'" ~ :": J n : t a I' r 0 j i' (t ! -,' 1l"':. :':1 : d: ! (l:-: :.e ~ t I' ~ 5, ? c '1 (I r rt' 1 :: ~"Jr <: t t ~ e 
!,J:"-£ ...,lth (unes cttltT th.l:1 th::.-se t'r"v1c'~3 ",!'lee:- t':,e Gl'cl~1C. 

TnI.' Gran:ce ...,111: 

,(a) /ur71i!>r. A.!.D. s\.!(~ 1r.fC.;-:--i:!ti. £nd te?cru rt:at1nt to 
It-.e ?:~jl'ct ar.~ to this A(.~l'('=('~t ~s A.I.D. '::.::.1 rr.s("i . .l~ly tf<\'.lest; 

(b) i,.~h~?li. or C;!t:S(' t<' ~~ :-l:-,u~~e~. 1n~·.C(Gf~.1..""C~ \"ith 
~~'r,t':-all)' Jcr~·;.tc~ ,)cCO\.!r.~hb I·r~r.:~~!('s • ...,,~ practice, consl5ttntly 
.Jr'1'11cd, l,('c,t ';:1~ rfCords rtlclt~rb'O t~t i'rc~ec't .~ to this 
At;T.:'t:":'.cnt, J ~l'':1UJ: e to !'~''J'''. \,.! rf;.:>l: 1 h~ t .. t len, t~E' 

us!.' of bC·'.'(~s ;:;:1~ s<:r"!CCS ';Cr,U!~l~ _nc~r :~"'€ GrA'~. 

H::d;-t ':l~ 

S \; : h b Of;' ~ s 
~~~ r~cor~s viiI be au~r[r~ Tc:u::rly, in .,cccr~~nce ySth re~cr~11y 
M C c: ;' ~ c <! ;, l' C : t I fl f. s t ,:,:-, \; a : C ~. :. : 1 ~ :'.' i :'l t ~ I ~. p ~ f () r t h r( e :. c. r s A ~ t t r 
th~ 1!.1le of lJ~t c.l~!:.ur<:'-;lnt b~ A.I.D.; 1·.Jch 'bt:>aJ.s .and HCcrc~' ..,ill 
.,j~~ bt' .1";C·I'jl;.llC to s~("I\.· the r .. 1[u!e an~ rx.~er.t o( lol1cUAt{Clns o! 
prrlsl'(ctivc st,;ppllers cr t;;J(l~S ;!"'~ se:-vir~s ,cct~1,pd. the 'bHh c' 
~~Jrd of ~('ln~ra:t5 an~ crJ~fs. Jn3 t~e 0\er;11 prozress oC the Project 
tn~Jr~ c0~rl~ti0~; and 

http:acccl.tc
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ec) ~rrcrd iuthorii~d r(prp£rn{;tive. o( I rJrt1 tht op~or-
! ur, i t y a tall r (' as C',' a ~,) t t i ~ , to ins;> f'C t t h t r r 0 j to C t, (h, uti 1 i 11 t i on 
C! ~ L PO d , :; n d Sf;V i c :!, fir. inC p d b 1 • u c h P .. rt 1 ,. 0; n d b ()(l" I, r PC 0 r d" In d 
Clthrr d0(t,:; .... nt' rt'll'lcing to the Projfct .l:-ld Che r~Mt. 

(I) that thi (Hts "nd cirCl.::rstlnCl" (If which it hu inro~d 
A.J.D., or CJust A.I.O: 1('1 bt in(orr~d, in tht cO'Jru oJ rtlchin, 

• • I 
.1Lr("l·::-./.'nt '.11th A.I.D. on the Grint, ,Ut ACcuate ""ld co:::plete • .and 
il.clu:le all [acU and cirClcstancel that I!'.ight tUtfrlally ufpct 
[he rrojtct and [he -d.isch.ugt oC rrspc':lIibilitiu \..MU thi, 
Ai; r c { :..c n t : 

(b) that it .... ill in(onl A.I.D. in ti::..!ly (ut,ion of .any suh-

Hc;utnt f/lcU and cirC\ . .:::HI~Cl'1 tt,at lti6ht t:Htdal1y .((pct, or 
that i( is r('a~or.c;blt to bet:tvt' !right ~o Irf~ct, (t,f! Trojf'Ct or 
t ~ I t' C i Hr. d r 1: l' C f r t! t' 0 r:5 i b iIi r i u un L l' r t I-: i, .t...s r e l'~~ n t. 

5E.CflC·~· E. 7. O!~'l'r Pa.·!:Jt'n(L Cr~ntci ,,((iIT'.J t'rcu no f.1:-::>tntl 
La·;t: l:~'~ or \,.·il] ~l' rec;l;edby-or.y officii] of t~ Grl..'1ru In 

C(r:~~r:ticn "'it'h the rrucur~::'f'nt oC f"O~1 Dr Jl.'r.<~Cl" fi.r2n;:r~ ... nC~r 
! ~. (' G r ;, :1 ~, (') ((' i' t [r f'S, 0 r ,i ll: i 1 ,~ .' l y:;"l t:-. :, ~, ~ , 11 Y PI:'; ':- ; i .'; ... ~ i r. ~ ';. p 

; " r ~ i [ ; ;> ;, , i :; [ (~ L. n ,ry .•. }; /: r p ::-~ ci ~ • 

S~CTlC'~ L.e . .1_nf_(,_;:-~ati~~_.l:'~_~~"~\~.~. ';t,! :rH.:tf · ... i~ll!\e 
c;;-:(l?ria:t V..:~licity [0 tr,t (:riJ.:1[ ,n' tht rfC'j!'ct II f p:-p.-:. to 
~hi:h ;hp lnitrd S[ar~, h~s (u~:ri~~tP~. i~c~ri{y th~ ~rojrct ,itt, 
,,-,e ::i:.k b~·(l'~ fina:-• .:~d t-)' A.1.D., IS cn~r:~t<! ~n ircjfct ~::t'1P
::~~:A!ion ~c((~r'. 

Article C; 

S~CT1C'~ C.l ~"("ci I! "d~L __ 1 _________ _ 

(;) -:-!.: .!o~ur,t r.nd c.rli;:n o! ccr.~ t..r;~ air 'hi;:;'ln~ "'ill ~ 
.: {L' :-<. d t" t. (' ! h P 0 C f' ;:I n \" C'S s l"l " cr. i rc rift " c ~'..1 n t r)' C f Tf' (: ~ I l r)' 

at the ti~ of s!'1ip ... .<-nt. 

(b) ?rl'::iu~ [or ::.1r1:1l' l~~:..:- .. r.:~ ;<a::tc! j~ :~,e t.:r:itcry 
d a ranici;a~inb CCIJ;:try .... ill ~t ~t-:,~ L"l t'E:;:'b1t r"I~i:;n LllC~.~~&f 
C:-H, if O!hl::--·is~ ('ljbi'::]~ un~tr!"rc ion C.7~a) • 

. (c) J..'OI)" notC'r ·.:c~t";c1u ~i;-:&nt:e~ unc~r t~. Gr .. :H viiI bf 
o! r~i[ed State, :-ii:1·';!.:[UT~. rxr~pt u A.I.~. t:..y o~r.e;"l.·i~t .,Hf 
u: '- ~ i ! i ng. 
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Article c: ~rocur~~~~[ Frov15t~~s (Contlnurd) 

Cd) Tr~nsport .. rtcn by IIr, flninc('c! ur~f"r th~ C:-.!:":t, of 
protJerty or j'lcr:'lJ;"ls, \01111 b~ on carr!~rs h('\~<!~r'1& On1ttd Statu c~rtlU
catlen, to the rxtent srrv!c~ by such cirrlers 1. IVi11Ibl~. De:llll 
on th~s r;:-q'Jirr:xnt wnl be descri':>cd in , Proj~ct 1'!:l?le:-t~~I:ion 

Letter. 

SECTIOS C.2. ~J..!.t.i~i,~l_D'...--:~~~~' ~o S~. Qr ur-vic'!s r:.y be 
fLlancl'd undrr the G:ant ...,hich He pr0curtd p\J(lua.nt to crleu or 
contracts (jrmly pllced or entered Into prIor to the d,te of t~ll 

A&rec~nr. exce?t ~s th~ Pirtte. ~~y ochervi.e aCTe. 1n VT1t1n,. 

SECTlOS c.). !.Lar:~L~ec1~~~_Uon., ~'\d Contra'ct •. In order 
(or the:-e to be t',utu,l a&r'!e::-~nt or. the follovi.n& Ir..attera, and t1Cfpt 
• I t r. e Fa = t j t' S :.. y 0 t ~,t' rw 1 & e a ~ r ~ r ! n vr i tin i : 

(,) The Cr2ntre will furnish to A.I.u. ~pon pr~;ar.tlon, 

(1 ) ~ n'j P l.~ '1 ~, , pee if 1 (,0 ~ 1 C":1I, p r C-<'\J r te :-e fit oJ r c C :-. S t r 1.J c ': ion 
schrduics, (.:lnn-acts, or other doc~~'~"~lt10':1 rtlatir-g to iOo~s or 
servicE's [0 be C!.nar,ct~ uxer the Grant, tnch:lb::- c!oc\;;;.otHicl'l 
rel.tin b to the rrr":\l.:s11ficat1cn ,~J sellet!':)') of (C1".[r~ctors a~c! to 
tl-.e solicitation of bids ~~d propcq:s .• '.Htrl.: ~-~1~ln~icr.' ir: 
such C0C·..;:-~·"tatj(,n v!11 Ilh ..... ise ~ ~1.:1.l!s!-oec! A.1.D. O~ ,;r!"H.ltion; 

(2) such d()c·J:",x·n:at10n ",111 also ~ !,,"rr.~~~ .. -! to .1..1.0. 

ut-0n ;Jre~arJ[lcr., rt'lltlr.& to !~!' 100<11 or '~rv1C4!I, \ih!ch, t!\C'I.:,h 
nrt [1~Jn(ed ~njcr the Grant, Irt dr~~d by A.I.D. to br oC •• jor 
i:':l?orrance to tl-.e Ptoje-[. "SftCt' or the 1roJ~ct 1n .. clv1l": rattta 
un~~r this s'J:'~l"ctton \ ~(2) ...,111 hoe ldoti~i,"d in Project l:-rh:-enta
[ 101'1 Lc t t e r s ; 

(b) DO(I:~~~tr ~cJatr~ to t~e ~rl~ua11fIcat1oa o( contr~ctor' 

2~d [0 the s('11cl[~[1oG of b!~s or pro?os,l. (or 10o~s In~ st'rvicc~ 

!!n;;r:~rJ u~(cr the CrCir1c .... U1 be d;r~:::\'!'~ b,.;A.T.D. b "T1t1:-~ ,.rior 
to th .. lr 1~<;vJ~.:i', ar.~ t~dr trr7'~ ...,ill 1nclu~e t'n!tec! Stlte~ 

5 t iI n c! a r d 5 a", d t'~ J 5 u r e :-.e r. t s ; 

(c) C0~lr.cts ~nd contrc:tors !1r~ncfd u~~~t' t}~ Cr.nt for 
cn&ir.C'cring, .lnd 0~hcr prc.rC's51c:''1l·, s~rd.ce •• fot' cc.nstf'\lclion 
s(;r\lic~'s, and {or such othrr 6f'.-/fccs, e;U1t~Ent c.r ::';.'!ttri.l •• s Col;' 

be si'ec1f1c~ in Projtct :r.?:c·.:rot.a~10fl ~tter., vill 1;., .prrC' ... ~.! by 
A.I.D. 1n ~71[ir.& prior to f~rcutio;"l of t~ contrlct. ~~t~rl.l 
~,diricJtf0ns In such contr.crs ...,ill ,150 be ,ptt'cved 1n VTltln, 
by A.I.O. prior:o ('xHlltlon; a:'1~ 

http:lfuar.ce
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Artic]e c: rlorurp~ent rrovl~lon, (C~~:!~l~~) 

(d) Conc;'u] [inr, fin-oS u!'f:'d by t~'1! C:- •. .'ltr. f.Jf tht FrcjfoCt but 
not fln.?nccc! un..:!~r the Gr~nr, th~ IC:>;!! of th~1r ~rvlc~ •• Tlc! such 
d :hrir personnel 3!~16r.td to the ProjtCt fl A.I.D, ":-!y Ir!!c1fl~·, 

~nd cons[r~c[lon (cntr.c[ors u~~d by the Grantee {Ot t~e Proj~ct but 
nct flr.?f.c('d u:,der the Grant. shall be ;,;cc(p':~bl. t(l A.. 1.0. 

~F:CTlO~ C.t.. ?ell~oni'b1f' Pdc!!. ~o ocre t'",.n r<'Henlb!e 
---.---~--------- -

,.rlel's \...·111 be J'1I1d."for uny !,CJods Dr !' .. r.-icci f!:03:'1C.~. in \ .. ~ol!! 0:-,1n 
fdrt, u~der [~'C r:rilnt. S(uh ite~, .... 111 :,e t'10cured Ofl I fa1r ~nrl. to 
t~H? ~,?dl':";:Il t:xte"t ~ract1cab]e, on a C(l"7,Hlt! ... e b.u1., 

SECTlO:, C.5, ~o~~c~_i~01!_~o __ !?~:r.th} $ui\pJl_e!,~. To Fen1t 
all Unltt'd St.~tes ftr.r.s to r,av~ t~ or·:crt\..:...,lty to pHt1c1rH_e in 
furnishing bc·ods arId ~ervlc['1 to b~ fi:-';;l'1-:r-~ u:-~t!r th. Gr .. n~, the 
r.r.lntce \01111 ft:rn~5h _1.,.1.0. swch i:1fo;-"-.Jt!c'tl vith rpSsrd thtreto. 
;,nd at such ll~::'s, <IS A.I.D. ,_;1Y r~<;'Je5~ :n {'rc.ject :=;:';~~!'HH1on 
!..J~~l'rs. 

(a) , r.e,C'':S .. '~lch ar!! tc t-r t~!~~~c.rted to th~ territory of 
~~r[l~l~ar~n& (ontrles ~~y not be f1n~~c~d un~er the Crant 1f tT~n5-
i'o~a~ e1ti,cr: (1) un an ('(,far, \("S!'~1 Cf .!rcA!t u~~~r ~\..,!! f:~S r,! 

a (:,,;n~r)' \..~ic~ 15 f):'[ in('1u~('~ In A,J,~. (" .. c);;rr,;}-.~c :C-:e jJ~ lIS ~I'\ 

( : : (' c t J t : r, e t ~ -- t 0 f s~; l i --': ~l t. 0 r (;) (' r, II Dec t t:l \'!,,: ~ ~: '. ~ ~ c r, 
~, _ I , D. It)' I,e: j t t (';, :':', ~ (e : c t ~\e G 7 a;.: !'!' \, n C -. s ~ ~.~,. ,_ (" ~ !. ! nl' J i i: ~ ~: e ; 
c r (3) l!:'. .: l r ;> n (,: '_' a:-. C' f 0'1 ire r, c 7 : e r '-~ ~ c h ~ ... , :: 0 t i ~ Ci' ~ " ~ c! t'i lor 
I, ' : . D. oJ I /l r (' \ J 1 . 

(b) C f.~ ~, : s (, ~ C = (' c.:-: c =- E.! r ! ~;. - :~; :: r : ~ ~ ! : ro. \ ,.... f t.: -. ~ s c r ; p ~ ~ (, .... S ) 

~ ~ ~ r c : a : r C c c : j '\0 '= ~~. ~: ~ r-, i ~. r ~ ~. c ~. .. , .> t : ~ ~ ~ .. e .... 1 ~ ~. ~ .... :"'"' ~ '. r t"· ~ G ;- .; ;: t , 

r}-.f ~1af', o! a (;·~.rltIJ· :1~t. ~t ~:~t ~~'1:~ of r~I~~7'-=~t. ~ccn:~~!f~ '_~ldcr 

l ;, c ;' ;, :- ,1 t r;);- h 0 r t ~,c .!-,:; or (' -:~ n t <' n t 1 ! ; ~ c! .. r .. ;; C I. r ~".:'~~ ~ S cy .; ret : r c ~ t' 1 t n 
::',(\:J~'<'(' (,_,qS", '-'!~':')u: ;-~1r~ "'T~::~:'; ~,,~.). 1.i';,;-0-.,.2; 0:- (2) en 

::1 Cl~(:;r1 \"!?~:"(,] .... '~~~::I ~ .. J.:!., 't~; '.'"7i~lC:--, :-:"'Itice to t":-!' G::::i~rr. ~~"!. 

~~<~-"1:~'~ :!s :~,r:jr!:':~; or (3) '..:~::'e~ ;;"'-, r.:r~ vc,!.,>!'2 cr .ir c':-;,n~r 

'. -: : c h )-,;! s :-,0 t r (' r f : '.l· ~ r rio r A. J . ~, a;, -; : c -.- r.1 . 

( c ) L' ~:.. " s A_I D. ,~I': { :-~ ~ rs : '- -,: ;:- ~ ... n (' 2:.- C''--. e c ~', 1 ~ to ~ 

~ : :: : l'S - ! ~ ~ [, ': ... -.: ~': c ~ a ~ c:- c. :~:I \! ~ ~,r _!. ~:- ( -, -:;: :: ... :: ~ : , ~ 1 t ~ t ! ~ 1 r .1 ~ d 
r , :' ~, . - ;- :: 1 (' .. ,-, : t' ~ f c: <, 'J C r: \ r ~ : t : :, (1) ~:: rr .. t ! ~ f : y ~,I'! = C ·:'It () 'J: ) 
~,: ~~,t [fC'!.s tL':-:,.:'f,e c~ i'il b.)C"~:; ((('"::-_.,.~ !.:-;uatdJ !or ~'J ~\,)l'I. 
C~"I:(j{'S, cr~' co1~t.'0 :bf':-S a.."lrl t<l:',\,ers.j f~r.:::-.ccd by A.I.D . .,,-h!d. ~1 
:.':' tr.j~s:.cned 0:1 ('[ran ... c~selt; .... 11: ":>-e :ic.:-,;,'::'t~~ C"f'l p:-!..-rtrly 
;-'--:-,rc! '':r.~~ec ~:alr:.-f!2t: c::-='I'rc~l': "-(';St~'. l __ .... ~ (n at lent fifty 
~~~c~n[ (~S:) C'! t~e Er~5S ~rp!~ht ~C~f-~: E~~~~~:~~ ~y .1] '~:~~lrtS 



- t\ -

(lnllnced by A.J.D. ~nd tr.il.,<~orta~!cr. on dry Clrio liners 5~11l be i'~lc! 

to or (or tile? benefit o! tJrhzte1y C' ... "C'(';! L':-.!t~d S~ltes-f1., co:":,,,>trd:al 
vCHds. CC'~rl!2~C~ ul:h t~e re<;,u1rl'-.r~:s o! (1) a:-:!! (2) or this 
slJ~Sf'ctlon ::,,:S~ bt' achl'.?v('~ ,-,ltl-. :"t's~'c: tl) beth Any CH60 tr.~s;,crted. 

frC'o U.S. pores "I'd any carso tlo!~sjl0:·.ed rro:: ;,,;:-.-'J.S. flores, CO~,,;!t~d 

scparHely. 

SECTION C.7. Insu!"<li.('t'. 

(.) ~.1 r ir.t' insur .1:);:' C"T\ ~C'oC' ! in.inced by A. 1.0. t:..ay be 
!tnJnced as • Forel&o [xchange C)H un~cr t~lh }",rec~.tnt p!'ovlcltd (1) 
such insurance is placed .t ~he l~-~'t ilv~11~ble c~~etltivf rat', ~nd 
(2) cIa hs thereunder are FAyable In t'lf curre'lc, 1n \(h{ch slKh'loods 
,-,ere !i~a~ced or In any freely convertiblt currency. If. counlry 
~)' statute, c('cro?e, rule, ret;ulaUon, or pr~ct1ce d1lcr1Idn·\te! ",Itt. 
re:..;->ect to A. I .D.-r~n:!r.cpd proc\;rt-'{"l~ a~.d:-.st .-r.y F;olr1,e inSt;ra"lCf 
cC'~rany Authcr1ltd to do bu~Ir.t"s !n ~'J Statt of the rnlttd St;ttl, 
thc:-l all gcJOc:; f~nill'nd by A.!.D. her~'J~~er vill b~ ir.sure!! ar;l~nst 

nilrinc rtSY.s ~~Id suc~ lnc;ur~~ce \/111 "e pll'C'c! tn (~.~ t:~itr~ Stites 
vith .. co~;,a~~)' or CO'"l;:\n!cs .'-lt~orl,t:! to do • :-....tr!~e ·l~SUr.lnce 

bUllncss in a Srate of the Vn!ted Sta[~' 

(b) [J.::c~[ as A.I.D. ":.0'1 c~~er.'!~e Igrrc b Yr'!'ln~. t}:e 
G r J~. ~ i'!! 'oJ 1 11 i n ~,u r e, 0 r [1 ',,: S'" ! 0 ~e 1:l sur (. d, l ::.c 0C 5 ! I r .L ice d u r c c r 

til'! (,rJ~t 1::;.~'! red for t~e ?rc~f'::~ .1S.~~,s: rh'u 1"d~ent to l:'e!r 
tr J n :; 1 t [0 ~ I. (' r' 'J in t c! ~;. c i ~ U 5P ! r. ~ her r 0 ~ f' (" t. =_: ~~ h. 5 ''; ~ od •• (; ~ 

I.' ill :. tis ,<; lH' (~ C n t e r::- s " " c.! C' r I 'J i ~ ; : .. ) c CT. ! ~ 5 t r n t ,,1 t ~ 5 r u r d C c .. - ~ ~ (; ! • 1 
practice and ',;!!l 1ns-.:re tr.e ~u:l vahe or. th~ ."~!, A..i)' !n';~-.'1!fi

cation rrc~~vrJ by the CrA~tPt ~'~~r §~C~ t~syr~nce ~111 be u~ed t~ 

r r ~ 1a c e err t' ;' rl i r .1 n y :-1: e r !.< ~ ~ --:;; '! v r 1':'. y 1 c"'! 0 f ll-. e f. :>0c' S 1:'15''; r f'd 
or \'/ill be u:"d [0 re!~,~'ur~e t~t ::::701'1~rf for t~e \'~?~JJcc.t'1t or rt,.;!r 
of such f,().)~s. A':1y $IJch rl'I;~Cl-,ei~s ":11 ~ of 5C'1,;~\:e ... ~c odgln 
o~ 'cQuntrics J1stc~ 1n A.1.~. ::;H;~l~'\.'!C Cc..:e 9)S tS In e!fl'ct H 

l ~ l' . t ! ~ 0 f r l' :' j .1 C (':, e nt, 41 n ~, ~ J C ~ ;- tnt:. e P il ;- ~ i ~ 5 :-..1)' a & r t e in 
":riti"F.. 1..'111 be or"'t';.'l!'~ ~..;·:~e:t tC' t~,1' p~o'ds~~s of the 
Abr'='L'::~~,t .. 

S E. C 1 j'. ~~; c. a . l' . S. r. c \t' ~ ;.-... :-•• -C 'I. 7. f' c! !;01 C ~!iS rIC' r t' ~ t \' • '!'"!1 e - - --- _. -- -- -- ---------~---.&_--~ 

Crd;ltC'c a!:rL'C'S th.1t I.'~cr('\(·r ;-ract ic S1r. L'nf ted Stltr'S CC've;"'!\.-c;""-';\''Ol'd 

(''(cess re~~(J~;,ll y1r'Jrerty, 1~ lieu of .\('0,; ~te~. [1r.anc~c! unJer the 
Grant, Sh('ll:C bt> ur1:1Z1'd. r'J:1,J:;, l..~.,,:c~ tho:! C:a:'lt rAy b~ U5t~ to 
fir..Jnce the u's~c; of C'b~;,i~.~:1!:. :'-1;::\\ rror~n,. for t~ Projf<t. 

SECTlQ~: D.l. -;ec.1!'~"~1..9~. !:1ther hrt] ::..;.,. tero1na:t thtl 
A~rl:e~('n~ by Fidr.t: lr.c oche;- ?rty )0 dl]1 ...... 1tttr. f'c!ic •. Ttr::~r.a

lion of this Apcc::>('nt 'Jill [C':-::!,,2:t' ar.;-r o<!)11~.t1ons of the Partici 

http:Terir.na
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to pro ... 1d~ f!r .. lnc1al or other rtsourc'!l to [~ l'rcjtct pun.;",,': to rMI 
"t:r('e'~.,>nc, ('.cepc for iJjjlr;-.cnt \.+lich they Ir~ tcw-nltt~d to \T~\.e 

j'ur!:''';ilnt to ;'c'r,(.:!:>Cl'llable c(.r.::dr.·¥"r.t. (ntl';""d inco ~'1th th1rc! pH~1~l 
rr10r to t),~ rl'T~hilr1on of th~, ),t;rtr:;,.::~t. !o "dc1tiO!l, upon such 
[c:r:"',~r.adCJn A,I.!>. -::.ay, at A.LD. '" t'Y:lf':'lSe, df~ct t~.at, title to 
F[,es f1n;lnce~ ur.Gc-r:th~ ::r.;,nt be trar,sfcrred to ,1..1.0. if th~ tC'ods 
;;re '(Tl"Tll a SClur(e curs:c/! rHt~c1;-"·1r.& r_,·-.\~r c~untdl'l; are !n a 
cc!h£-ril~lt' Sril[~ ;,r,d r.av!!' nr;! ~~en ,ff:cll:t>d in ?ortl of «'ntry. 

(a) In tLe use o! ;.:.y ~!s".Jnd'--<:r.t \.'~!c~ 11 r,ot ~l..;f'on ... d by 
valid GCc\~-,p.ntdt18:1 in &C(('T~arl(e v~th t'h~s '!'S:P(~':lt, or ; .. ~ich ~, not 
;-,,.ce or uSt'd in ilcc;:;r~iJ:lce vith thh },b!tf'::ot-nt, or \.'h1ch .... ~, for 
~r:'[Jds or ~erv~(cs nu~ \;~ed in ac(Dr~anc~ ... 1th th!. AjTt-f'~:lt, A.I,D., 
r,:) :-'j t ~ ~ : " n ~ In f, ~ ~'I' a va 11 iI t, 111 t)' () r ~ 1. e r c1 r;.e 0 ( 1!S:.1 0 ~ he r H ~~ d ~ «' , 
'Jn~er th1s A£r('(::C'n~. I:'~)' .eC;\lire tr.e l.rH::ee to re[un<! t~~ ~~unr 

of c:uch d~~bll!~t,>_;lt in tl,S. ~:>l~~u to A.I.t .... 1th~ sht,. (b~) 

~a~'s oJrer rf~elpt of a rf'Cjder;t t\'l!refor. 

(0) If tr.e fa~Lrl' o~ ~r:-.;,:tl' to cC:-;O~J v1t'h I..r.y cf it' 
t.':.1;La~1r;·1S ... :-.::~~ tr.:s ,J..Ef"'-·:·~'~ \.3S ~'le '''~-.J:t t"'~t f~':~' cr s~rv:(e, 

f>'12:;(td :'c;n [:',(, C:nt <ore f,ot ~'r;j ef;l'·t~vely Ic a{::c:~l::'\(e _!th 
t '. I ~ ~ ;.. L I I L" .,. '1 ~ I " : ;-. :- ~... '-" -~ 'J ~ ,t : ..... e C::, ~ ! f f tor t f \: r· ~ • 11 0 r .w:r 
;,ilr: of t~~e ;":"'·,·L::.t c~ r:.e ~~~:U"-< '..:"":; ... -.-:cr th:!.. )6f('.~'H ler sucn 
F' (·::15 c; ~ t' j'V 1 c !'; : r. Ll S. ~J( J ! ~ n teA. 1. D. v1 t h!.D f! x.t: 1 c a)'. .. r t e r 
r !: r t: i ,J t D [ a r (. ; , J i.: !. [ ~ .... ~. : c ~ \:' r ~ 

(c) ~,e rll,~,t l~r,Ctr 5'_:~~~rbr. (I) cr (b) to "~dT~ • arund 
C'! a c1sl".Jr~(:,,{'nr -'!il cnn,~:,,'_;e, :'l:.r'-~['t,s.p:l~ln; r::.J ocher ;:rov1doQ 
o~ :'r.is ;'bf~-t·:-,c:nt. {c'r ~r.rce :'1'1 n !r:r:: t~e dHe o( t't.e laH 4!!st::'.Jrse
:·~"t ... ::.~l'r this ,llrrL~':nt. 

(~) (1) ~-:--, :(~.-,~ v,:e~ ·\.~!."c:~:~, (J) "t (b), Cit (2) .n)' 

ji.~ ... :,c lC' ~ .. l.D. [I,=. i. r;:.,-,:: .. ccr, h';;,l~er, l-.nk. or ot\.!r :htrd 
,;,:ty ... ·ith r('.;-,t'C: to L:'{':s oT !-f'P'icr' ~:-,;_;-,::!!~ l;r.<!er t~f C:Il'lt, 
'11;;,~ch ref.;;.: r('!,-::~:s to a:i ... r.rf;!;::--.• ~':t' ;:-~C~ r:;r or frrc~"ul 
: :- ','~, ; c ~ 7' to! L ( ,-,~ <, :::; <" r,' : C I' S, crt' L':> ~ s : ... :J c c:> r _"' ~ (c n! 0 :-a to 
!~'di~~~atL"l<;. ,- t"' r,[·,v!rt·S t"'2~ ~rl' ~-,.;':r'C.':Ht, orill (') ':oe 

:-'-~2 ;,;vai;,l'rle :i:,-t f:::.r ~~,i' c,,: r: b-:-:s. ;:'>~ Hn .. ~ct' rc~u1red for 
~~,(' ./!'Ojt'ct, [0 the cx:c,: J'i.lst1;:~~, ":1~ (!) the H~1.nGfr, 11 .. nT. 
-'111 ~e"a;)i'lil:~ to JL'':'.Jce ['")1' ;:_':",.J!',t of .. ~e Ga~t. 

http:ccn!o.om
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(t) Any Inrtrtst or ot~rr ta~n1r..t ce GrAnt run~, d15~ur,ed 

by A.1.D. to tht Cr.lntl'e u:)~er thh .'!i.rte-::.rnC prier to t~,r authoriHd 
use of sur:h funds for t~e Projl'Ct .1:1 be retun,ed to A.I.D. 1n U.S. 
Dollar, by tt-c Gri1~ler. 

S[CTI'~~~ I.). ?~~_~.~2_~Vf"_r_[l_~i'_~-::_~_~~!.. XI c~!IY 1;'1 utfCisin, 
:Jn1 r16ht or r~:-~edy olCcru1ng [0 • P.rty in cOI1r.rccicn vith itli fin.u\
dng u~dl!'r this ,l,r.TCI?-:lt.-''',t ...,111 'vI': (O~l'!o~n;t~ ,ati, & .... ~~votr of such rliht 
or rc::-.• :-dy. 

SEcrIO" D.t.. ~~~~i::':-·-'::_;'~. 7"le Gril:"1tl'f' "ret". u.'on re~·u('l(. 
to C';..ecute .';'1 .:'·5i~~\.-.e,.t to A.LD. cf ,~.y CIIJ~e ct letL:;n .... h1ch r:~,! 

ace rut [0 r ~.I' (. r a C) tee 1 r, U) r, r. e -:: [ i C'f') .... 1 tho r I r t , !.n & C'<.l t 0 f {h.r (O;'It r ;J c

tual rl'r£Or~-.J~Cl' or bre;ch of ?1!':-f0~_.~-.::~:; = >:"'[:7 to .. dir .. ct U.S. 
Dollar C::,:1tr.lct ...,ith A.I.D. (in.an:e~ 1:1 ... ~.C'it 0: 1!l p.Ht out of (ur.:!, 
.t; rJ n \. e c t: y A - I . D. Il n J e r t his.', & r r c ">~:" ~ • 
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