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I. BACKGROUND
 

On February V, ivo, iyA signed a contract with U.S. AID Jamaica to
 

undertake a study and prepare a report on the demand for a private sector
 

loan fund to stimulate investments in energy conservation and alternative
 

energy projects. Under this contract, FWA has done a complete analysis of
 

demand for the following elements which might be included in a joint
 

U.S. AID-GOJ energy project:
 

" auditing and retrofitting for industrial/commercial enterprises;
 

" industrial/commercial solar water heating;
 

* residential solar water heating;
 

* energy conservation industry development; and
 

* capacity expansion of solar equipment manufacturers.
 

Specific tasks performed by FWA included the following:
 

A. FWA analyzed the existing availability of credit in Jamaica for
 

elements listed above from Jamaican financial institutions, the World
 

Bank, the Inter-American Development Bank, other donors, etc.
 

B. For each of the above-listed five credit activities, FWA conducted
 

interviews with a suitable number of representative firms to determine
 

whether or not there is a demand for credit by the target group for the
 

programs proposed and the magnitude of that demand.
 

C. Prior to carrying out interviews with firms to determine the
 

demand for the auditing/retrofitting program, EWA carried out five energy
 

audits of representative firms in order to develop firm cost estimates
 

and data on economic analyses. The results of these audits were used in
 

carrying out the interviews with the selected firms.
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D. FWA formulated proposed funding levels foi each type of activity,
 

which appeared adequate and reasonable to meet program objectives, giving
 

appropriate justification. FWA also estimated, with supporting justifi

cation, the average size of the sub-loans.
 

E. Through interviewing techniques and market analysis, FWA determined
 

appropriate interest rates and terms for sub-borrowers to.be applied to
 

each of the credit programs.
 

F. FWA developed sub-borrower eligibility criteria to be applied to
 

each of the credit programs, including purposes for whichthe funds can be
 

used (especially what portion of the sub-loan must be used for energy
 

retrofitting), maximum loan size, etc.
 

G. FWA recommended what financial arrangements should be established
 

to assure that the monetary value of the credit funds will be maintained
 

while at the same time allowing the GOJ to recover its administrative costs.
 

H. FWA also recommended incentives (fiscal and others) which would
 

help to stimulate and reinforce the demand for the credit programs.
 

The results of all this work are incorporated in the report which
 

follows, which was completed and presented to U.S. AID on June 30, 1982.
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II. GENERAL ECONOMIC CONTEXT
 

Much of Jamaica's industrial development took place during the
 

1960's--a period of inexpensive petroleum-sourced energy. Because energy
 

efficiency was not a major concern, the industrial base of the country
 

was built on equipment which is now expensive to operate and frequently
 

not competitive with newer systems. As a result, Jamaica has had an
 

extraordinary dependence on imported oil during a period of rapidly
 

increasing energy costs. This has had a significant, negative impact on
 

the Jamaican economy. Payment for oil imports has diverted resources
 

which would otherwise be available for general developmental purposes.
 

Specifically, with the drastic increase in oil prices, Jamaica's
 

import bill for oil has risen from 9 percent of all imports in 1972 to
 

32 percent in 1980. Jamaica's energy utilization per capita is now among
 

the highest in the developing world. As stated in Jamaica's Ministry Paper
 

No. 19, with little proven conventional energy resources, the development
 

of a well coordinated energy policy is essential "if Jamaica is to survive
 

and achieve a smooth transition from almost total reliance on oil, to
 

other sources of energy, without adversely affecting the economic and
 

social goals of the country."
 

Jamaica's total energy demand (excluding the bauxite/alumina industry)
 

is expected to increase almost 60 percent from 1980 to 1990, i.e., from
 

7.7 million barrels of oil equivalent to 12 million barrels of oil equiva

lent. It is estimated that an ambitious and properly-structured energy
 

conservation and alternative energy program can help reduce Jamaica's dependency
 

on oil from the present situation where it meets 97 percent of energy
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needs to a more balanced equation where it would meet 64 percent of energy 

needs, which it is believed can be accomplished by 1990. 
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III. U.S. AID PUBLIC SECTOR ENERGY PROGRAM
 

U.S. AID ha3 worked closely with the Government of Jamaica over the
 

past two years to provide technical assistance in the formulation of a 

National Energy Plan, to be followed by a program of financial assistance
 

to help the public and private sector meet the goals of that plan.
 

U.S. AID has provided a number of energy consultants to the Ministry
 

of Mines and Energy and has also worked with the Petroleum Corporation
 

of Jamaica and private sector organizations to define energy problems and
 

potentials and to draft a meaningful program for helping to meet Jamaica's
 

critical energy needs. In June 1981, U.S. AID approved a loan for Jamaica
 

for public sector energy development, which incorporates an ambitious
 

program of financial and technical assistance to help solve Jamaica's energy
 

problems.
 

U.S. AID's public sector loan is designed to achieve the following
 

goals:
 

- to reduce Jamaica's dependence on imported oil;
 

- to expand and improve the Government of Jamaica's energy conservation
 

program;
 

- to strengthen the Government cf Jamaica's institutional capacity to 

plan and manage energy programs; and
 

- to establish alternative energy sources.
 

The overall goal of AID's energy intiative in cooperation with the
 

Government of Jamaica is freeing-up foreign exchange for investment in 

sound industrial development programs such as appropriate maintenance, 
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repair, and expansion of existing manufacturing equipment and expansion 

of commercial enterprises. 

In order to achieve these goals in cooperation with the Government 

of Jamaica, AID has undertaken specific assistance programs in the 

following areas: 

- Evaluation of energy plans; 

- Training energy personnel in planning, technical areas such as 

conservation, utility rate structuring and alternate energy 

systems such as biogas, solar, etc.; and 

- Evaluation of energy alternatives. 
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IV. U.S. AID PRIVATE SECTOR ENERGY PROGRAM
 

As AID assistance has emphasized general programs for energy
 

conservation and alternative energy systems, especially those that may be
 

at least partly based on Jamaican sourcing, new approaches have been
 

sought to encourage private initiatives in these areas.
 

Based on prior evaluations made by AID and its contractors and by
 

AID's GOJ counterparts, the concept of a "credit window" was developed to
 

assist and encourage private sector initiatives in:
 

* energy audits;
 

* retrofitting; and
 

* conservation.
 

It should be noted that a survey undertaken by the Jamaica Manufacturers
 

Association and others specifically indicated that the private sector
 

would cooperate and make the necessary capital investment to support
 

improved energy utilization if meaningful incentives were provided. A
 

viable credit window based on reasonable terms and conditions was seen as
 

a first step in this process. A major objective of the FWA study was
 

to determine the basis for a credit window and define the appropriate
 

terms and conditions for such an operation.
 

Actually, the energy conservation process is a systematic procedure
 

requiring a number of inputs in order to realize the final goal of reduced
 

energy consumption. An important input to the system is capital, in order
 

to finance the engineering studies, retrofitting improvements and domestic
 

energy industry development that can pay off with future energy savings.
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The first step for a successful U.S. AID private suctor energy program
 

is a broad-scale business and government commitment to energy conservation
 

and to the systematic methods by which it can be realized. Energy audits
 

must be performed by technicians to collect data on plant energy consumption
 

and costs. The audit data, together with detailed in-plant measurements,
 

should be used by engineers experienced in energy conservation to identify
 

and evaluate potential energy conservation opportunities (ECO's). These
 

ECO's may include alternative energy projects, such as solar water heating
 

or crop drying, if appropriate and economically feasible. Based on a review
 

of these candidate ECO's with regard to the funding available, a portfolio
 

of the most economically attractive projects can be selected. These
 

projects are next carried out in the retrofitting phase, with equipment
 

bein- purchased and installed. The result will be a marked improvement in
 

the private sector's energy efficiency.
 

Another important area of investigation for ECO's are operations and
 

maintenance (0 & M) procedures. Often there are a number of simple measures
 

which can be performed around a plant at little or no cost to improve its
 

energy efficiency. A number of these 0 & M ECO's can result in overall
 

plant savings of 5 percent, or more. Often these ECO's have payback
 

periods of only a few months, or even weeks. In addition, operations and
 

maintenance practices are also extremely important following the capital
 

ECO retrofits in order to ensure that equipment keeps running and saving
 

energy.
 

In order to stimulate the system, inputs are needed at each step, as
 

shown below:
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Management commitment - motivated by U.S. AID/GOJ programs 
and by high energy costs 

Energy audit technicians - tra ned under GOJ programs 

Technical assistance engineers - qualified local consulting 
engineers with help from U 3. AID consultants 

Retrofitting foreign products ad services - financed by 
foreign exchange from U.S. kID/GOJ project 

Retrofitting local products an services - financed by plant 
or by local currency loan 

O & M spare parts - financed by foreign exchange from 
U.S. AID/GOJ project, or local if possible
 

0 & M services - mainly local, financed by plant
 

;ome of the inputs above require financing in foreign exchange, while
 

certain of them can be financed locally, Because of the difficulty in
 

obtaining foreign exchange, it is preferable for the private sector (and
 

for GOJ) to finance as much as possible locally. Therefore, local products,
 

spare parts, installation services, and maintenance services must be made
 

available if the nation I goals of energy conservation are to be met. 

The extreme importance of this point can be shown if these national 

goals are considered in light of recent energy conservation studies in 

Jamaica, which identified potential energy projects and examined the economics 

of these projects. Based on these studies, it can be concluded that a
 

20 percent reduction in energy consumption by the commercial and industrial
 

sector is possible, with a likely average foreign exchange payback period
 

of about 2.5 years. Estimates are that the commercial and industrial
 

sector in Jamaica consumes about three million barrels of oil equivalent
 

(BOE) annually. 
The foreign exchange cost of this oil is approximately
 

$100 million (U.S.) per year. National energy goals in Jamaica speak of
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a 10 percent reeuction in consumption. Because residential and transpor

tation sectors are not like.y to meet their 10 percent goals unless further
 

hardship is imposed, the commercial and industrial (C & I) sector is 

expected to compensate. With total (non-bauxite/alumina) annual consumption
 

of about eight million BOE, the goal is then 800,000 BOE savings. A
 

20 percent reductior in the C & I sector can deliver a savings of 600,000
 

BOE, or 75 percent of the goal. This 20 percent savings would result in
 

foreign exchange savings of US$20 million annually.
 

Because of the strict limitations on the amounts of U.S. AID funding
 

which might be made available for this program, EWA has concentrated in
 

this report on designing a pilot project for energy conservation and 

alternative energy development. After the U.0. AID private sector 

energy credit sector program has proven successful, it should serve as the 

nucleus for an ezpanded and extended financial program to encourage full 

private sector participation in the achievement of Jamaica's long-term
 

energy goals.
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V. ORGANIZATION OF REPORT
 

This report is organized into six volumes, including this intro

ductory volume, with a total of 349 pages. Volume I ( 14 pages) 

and Volume VI (7 pages) together comprise what may be regarded as an
 

executive summary of the entire report.
 

Volume II (147 pages) presents the detailed results of FWA's energy 

audits of five representative firms. This gives numerous concrete
 

examples of the types of energy conservation -nd alternative energy
 

investments which maybe undertaken by Jamaican companies.
 

Volume III (62 pages) is, to the best of our knowledge, the most
 

complete and up-to-date evaluation of the financial system in Jamaica.
 

It explores in depth the terms and conditions of lending to the private
 

business sector and evaluates alternatives to U.S. AID funding of an
 

energy conservation program.
 

Volume IV (84 pages) gives the results of FWA's intensive inter

views with forty-nine manufacturing, commercial, hotel, and other firms
 

to ascertain their demand for energy-saving investments and how the
 

availability of a credit program would affect that demand.
 

Volume V (35 pages) presents a summary statement of policies and
 

procedures, or credit program guidelines, that should be followed by the
 

Jamaican executing agency of the proposed U.S. AID private sector energy
 

loan.
 

FWA is under separate contract with the Ministry of Mining and
 

Energy to prepare a detailed evaluation of how the National Development Bank
 

could administer this loan, using the private commercial banks as inter

mediaries. A separate report will be completed by FWA prior to July 30, 1982,
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detailing the proposed mechanics of NDB involvement, and outlining the
 

institutional steps necessary at NDB and the commercial banks to 
assure
 

program success. This subsequent study will be a logical follow-on to
 

Volume VI of the present report.
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I. INTRODUCTION
 

Five energy audits of companies in Jamaica's private sector were
 
performed by the staff of the Energy Conservation Division, Technology
 
Applications Laboratory, Engineering Experiment Station (EES), Georgia
 
Institute of Technology, on a subcontract basis to First Washington
 
Associates (FWA), prime contractor to the United States Agency for
 
International Development (U.S. A.I.D.). 
 Site visits and follow-up research
 
were performed by Research Engineers Larry E. Banta, Hank Z. Jackson, and
 
David A. Keith, Project Director, all of whom have'been conducting energy
 
audits in the United States continously for the past three years.
 

The goals of the project were to identify energy conservation oppor
tunities in Jamaica and to develop cost and benefit data for each of these
 
opportunities. The results of the energy audits will be used by First
 
Washington Associates in conducting a survey of the demand for credit to 
be
 
applied to energy conservation investments in the Jamaican private sector.
 
The energy audit reports will also be useful 
to U.S. A.I.D. in demonstrating
 
the potential value of energy audits in Jamaica and other developing
 
countries. If the results of the energy audits and the credit demand survey
 
demonstrate to U.S. A.I.D. that a need exists for credit for energy conserva
tion and solar water heating investments in the private sector, a pending
 
loan fund may be awarded to Jamaica.
 

The project was divided into three phases. The first phase was plant
 
selection, second 
were the site visits and research in Jamaica, and third
 
was 
report writing, including finalizing the technical description of the
 
energy conservation opportunities (ECO) and analyzing the potential cost and
 
benefit of each ECO.
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II. DEFINITION - ENERGY AUDIT
 

The term "energy audit" is used throughout this report to describe the
 
entire project procedure. However, it is generally the case in energy
 
conservation engineering that an enery audit report describes the plant
 
equipment in great detail. and documents the plant's energy consumption
 
history. Only those ECO's that are obvious to the energy auditor are iden
tified, and these are generally operations and maintenance procedures and
 
little or no supporting documentation is provided. The energy audit is
 
generally performed by technicians, with engineers following up on the audit
 
to identify retrofitting ECO's. This engineering phase is often called
 
"technical assistance" and results in a set of detailed ECO reports,
 
including technical design information as well as economic feasibility data.
 
From the standpoint of energy conservation potential, it is the technical
 
assistance phase which is the most important. It is also the most manpower
intensive and therefore the most expensive. In the five Jamaican private
 
sector energy audits, the bulk of the work was done in the technical assis

tance phase.
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III. PLANT SELECTION
 

The plant selection phase was carried out in Jamaica from February 22-26
 
by the Project Director. During this period, interviews were conducted with a
 
number of prominent Jamaicans in order to determine the industries to be
 
audited.
 

The three main industries inJamaica are bauxite (.and alumina), tourism,
 
and agriculture. 
In addition, there are a number of manufacturers of
 
consumer goods and a commercial sector. Bauxite as a potential industry was
 
discarded because it is operated by multinational organizations which
 
purchase their own supplies of oil. 
 These purchases do not influence the
 
Jamaican balance of payments, and bauxite is therefore not considered a
 
candidate for the U.S. A.I.D. loan fund. 
 Using data generated in previous
 
FWA studies for the Jamaican Export Credit Insurance Company, the following
 
list of private sector industries was developed:
 

Tourism - hotels, restaurants
 
Agriculture  sugar and rum, banana, vegetables
 
Food - baking, canning, processing, bottling
 
Garments and textiles - shoes, clothing
 

Commercial - offices, retail stores
 

Chemicals and pharmaceuticals
 

Paper and paper products
 
Metal products
 

Building products
 

Rubber products
 

Laundries
 

Furniture
 

Plastics
 

Several large industries were not considered either because they have signif
icant government ownership, are unique on the island and therefore not
 
representative, or have their own engineering staff capable of providing the
 
necessary expertise. Examples of such plants are Carib Cement, Esso Refinery,
 
Ariguanabo Textiles, Carib Steel, 
and West Indies Glass.
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Inorder to reduce the number of industries to five candidates for
 
energy audits, interviews were held with Jamaicans involved in energy conser
vation in both the public and private sectors. The project was discussed
 
with the following individuals, in addition to the U.S. A.I.D. project
 

monitor:
 

Mrs. Avis Henriques, President, Private Sector Organisation of
 

Jamaica
 

Mr. Tony Williams, President, Jamaica Manufacturers Association
 
Mr. Earl Taylor, Vice President, JMA, Chairman, JMA Energy
 

Conservation Committee
 
Hon. Douglas Fletcher, Chairman, National Energy Conservation
 

Committee
 

Mr. Derek Brown, Chairman, National Sugar Board
 
Mr. Earl Sutherland, Ministry of Mining and Energy, USAID/GOJ
 

Project Director
 
Mr. V. Scantlebury, Ministry of Mining and Energy, Director of
 

Energy Conservation
 
Mr. Claon Rowe, Ministry of Mining and Energy, Chief Energy
 

Conservation Engineer
 

Topics discussed in these interviews included amount and form of energy
 
consumed in the various industries, the number of firms in each industry and
 
examples of representative firms, and the likely age and condition of the
 
plants. Suggestions for candidate firms were solicited.
 

Following the interviews and using the discussions as a basis, the five
 
industries and plants were selected by the Project Director. 
These sele
tions were made based on the number of firms in the industry (aminimum of
 
four plants required), the estimated energy consumed (must be a 
medium to
 
large or a mechanized plant), and the similarity of the plant to others in
 
the sector. The field was reduced to the following five plants:
 

Tourist hotel
 

Sugar and rum factory and estate
 
Food product manufacturer
 

Commercial office building
 

Chemical manufacturing plant
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Because the energy audits reveal detailed information concerning the plant
 
operations and condition which may be considered proprietary or confidential,
 
the actual 
names of the companies are not released, except as authorized by
 
the companies and the sponsor, U.S. A.I.D.
 

The plant selection phase was completed on February 26, 1982, and was
 
submitted to the U.S. A.I.D. project monitor for approval;
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IV. ENERGY AUDIT METHODOLOGY 

Approval of the list of companies was granted, and the five plant visits
 
were scheduled for one each day during the week of March 8-12, 1982. The
 

team of three energy conservation engineers visited each plant. They were
 
accompanied by energy audit technicians from the Ministry of Mining and
 
Energy (MME) on two of the visits. The energy conservation instruments owned
 
by MME were graciously loaned to the project team, and they were used in
 

collecting data at each plant.
 

The general schedule during the site visits was for the team to arrive early
 
in the morning and spend the entire day at the plant. The methodology began
 
with an interview of the plant manager and other key personnel, held with all
 
three team engineers. This interview provided background to the plant
 
processes, operations, and conditions. Previous efforts in energy conserva
tion (ifany) were discussed. These interviews lasted from one to two hours,
 
depending on the level of detail at the particular plant. During the
 
remaining portion of the day, the three team members inspected the facilities.
 
First, a brief walk-through of the plant was made, with the plant manager
 

leading the team around and describing the plant equipment. This generally
 
lasted about one hour. During the remainder of the day, the team split up
 
and went about the plant making measurements and collecting data. The plant
 
was sometimes divided into sections, with each engineer being assigned a part
 
of it. At other plants, the plant was divided according to the data required,
 

with one engineer making electrical measurements, another analyzing thermal
 

energy usage (boilers, refrigeration, etc.), and the third tabulating energy
 
consumption from the plant's accounts payable receipts. The instruments used
 
in the course of the audits were as follows:
 

boiler combustion gas analysis kit
 

digital thermometer
 

pyrOmeter
 

velometer
 

digital voltmeter/ammeter
 

power factor meter
 

sling psychrometer
 

light meter
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During the plant visits, the team of engineers made inspections and measure
ments to quantify potential energy conservation opportunities (ECO's). The
 
identification of ECO's is the most important part of the energy audit, as
 

these recommendations are what will ultimately help the plant to conserve
 

energy. The extensive experience of the team engieers was an important
 
creative factor in recognizing potential ECO's and in determining what
 
measurements to make in order to quantify their potential savings.
 

During the evenings following the plant visits, team meetings were held
 

to discuss the plant, review the data, and formulate the list of potential
 

ECO's to be evaluated later. Often itwas found that certain data were
 
missing and that further measurements or accounting data were required. This
 

often occurs during the course of energy audits; ideas are formulated after
 

visiting the plant and the plant must be revisited to quantify the new ideas
 
for ECO's. This likelihood was factored into the project plan, and the team
 
remainded in Jamaica for.a second week.
 

During the week of March 15-19, 1982, the team revisited four of the
 
five companies for additional interviews and data collection. Also, Jamaican
 
suppliers of energy conservation equipment and services were contacted during
 

this week to check the local prices and availability of certain products.
 
These contacts included Appliance Traders, Ltd. (solar water heating equip
ment, air conditioning equipment), Citrad, Ltd. (lighting fixtures), Sea-Land
 
(freight and shipping), Plastic and Metal Works, Ltd. (welding and sheet
 

metal fabrication), Alcan Products of Jamaica (aluminum extrusions), Dunn's
 
Equipment Engineering (engineering consultants), and Electrical Manufacturers
 

(Jamaica), Ltd. (electrical switchgear and apparatus).
 

Upon returning to Atlanta, the energy conservation team worked on
 

preparing the project reports during the three week period March 22-April 9,
 

1982. This phase is always the most labor-intensive part of any energy audit,
 
as the accounting data obtained must be collated, the ECO's must be formu

lated in detail including engineering estimates of capital cost and energy
 

savings, and the reports must be written and typed. It is not unusual for an
 

engineer to spend an entire man-day or more on designing, formulating, esti
mating, and evaluating a single major ECO which is specific to the particular
 

plant under study. For those ECO's which are generic (such as insulation,
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lighting, or high efficiency motors) calculations and procedures have been
 
developed over the years at EES to permit a 
more rapid evaluation. However,
 
the analyses of all ECO's on this project have been complicated by a number
 
of factorsnot considered in U.S. reports, such as duty, freight, U.S.
 
contractor installation costs (travel, per diem, etc.), Jamaican labor costs
 
and productivity, and foreign exchange requirements.
 

An individual report, including a description of the retrofit and
 
engineering calculations, was prepared for each ECO. In cases where one or
 
more ECO's interacted and the savings from one ECO were dependent on whether
 
another ECO had been enacted, it was assumed that the ECO with the shortest
 
simple payback period was carried out first, then subsequent ECO's were
 
adjusted to compensate for the impact of the more economical ECO's. A
 
standard summary sheet was prepared and used for each ECO. 
This summarizes
 
the type of ECO, a description of the measure, an estimate of the savings,
 
and cost data to be used in the economic analysis, including capital costs,
 
foreign exchange, duty, maintenance costs, expected life, and salvage vaiue.
 
The simple payback period is also shown on each summary. A discounted cash
 
flow analysis was also performed for each ECO, taking other factors such as
 
loan payments, taxes and depreciation, inflation, and the time value of money.
 
This analysis was performed using an EES computer program on the Control Data
 
Cyber 74, and gives as results the net present value, after tax return on
 
investment, after tax simple payback, and after tax discounted payback for
 
each investment. A sensitivity analysis was performed using the interest
 
rate of the loan as an independent variable, with values of 9% (variable
 
change number 1), 12% (number 2), and 15% (number 3).
 

The energy audit reports prepared for the plants studied are made up of
 
an executive summary, description of the facilities, energy consumption
 
history, and the individual ECO reports. The executive summary lists the
 
plant's energy consumption for the past year and the ECO's, and describes
 
what percentage of the plant's energy could be saved by enacting all 
ECO's.
 
Total costs for all ECO's and the aggregate piyback period for all projects
 
are given, as are foreign exchange costs and imnorted petroleum cost savings,
 

showing a rate of return on Jamaica's foreign exchange investment for this
 

plant.
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The executive summary and summary sheets for all ECO's identified for 
each plant are included in Annexes "A" through "E" of this rep rt. 
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V. PROJECT RESULTS
 

Energy audits were carried out for five companies in five dif :erent
 
industries in the Jamaican private sector. The results of these energy
 
audits are summarized in Tables 1, 2, and 3.
 

The present annual energy consumption of the five plants isabout 6
 
million kilowatt-hours (KWH) of electricity and 175,000 million British
 
thermal units (MMBTU)*of fuel; see Table 1. The sugar plant is a special
 
case because it is significantly larger than the other plants, has waste
 
material (bagasse) available for use as fuel, and generates 100% of its own
 
electricity on-site, using bagasse, diesel oil, and Bunker "C"as For
fuel. 

this reason, all totals are given both including and excluding the sugar
 
plant. The four remaining plants used about 6 million KWH of electricity and
 
41,000 MMBTU of fuel during 1981. 
 A total of 33 ECO's were identified, evalu
ated, and found to be economically attractive enough to include in this
 
report, 28 of these in the non-sugar industries. A number of other ECO's
 
were evaluated and discarded, for either economic or technical reasons. The
 
projected energy savings for all ECO's were nearly 2 million KWH.per year and
 
about 63,000 MMBTU per year. This amounts to z 32% savings in electricity
 
and 36% savings in fuel consumption. Excluding sugar, the electric savings
 
remain 2 million KWH/yr (32%) and the fuel savings total 9400 MMBTU, or a 23%
 
savings in fuel consumption. Projected electric savings ranged from 14% for
 
the commercial building, which had already enacted some of the best available
 
ECO's for this industry (solar control tinted window film and timers on air
 
conditioning equipment), to 65% for the chemical plant, mainly due to an
 
opportunity to generate electricity on-site using waste heat from an
 
exothermic chemical reaction. Projected fuel 
savings ranged from an increase
 
of 3% for the food plant, mainly resulting from an ECO to cogenerate electri
city and process hot water on-site using a diesel generator, to a 49% savings
 
for the hotel, largely due to waste heat recovery from air conditioning systems
 
and laundry wastewater.
 

The present annual energy costs for all five plants totaled over
 
$3,600,000 (J), see Table 2. Excluding sugar, the energy costs totaled very
 
nearly $2,000,000 (J). Total annual energy cost savings projected for all 33
 
ECO's are over $1,100,000 (J) per year. For the 28 non-sugar ECO's, the
 



TABLE 1 

PROJECTED ENERGY SAVINGS FROM ECO's 

JAMAICAN PRIVATE SECTOR 

PLANT PRESENT 
TYPE CONSUMPTION ECO's PROJECTED SAVINGS PERCENT SAVINGS 

Elect Fuel Elect Fuel Elect Fuel 
(KWH) (MMBTU) (No.) (KWH/Yr) (MMBTU/Yr) (%) .(%) 

Conm'l 1,082,000 0 6 154,600 N/A 14 N/A 

Hotel 1,497,600 7,741 10 252,000 3,793 17 49 

Food 1,729,345 8,333 6 434,680 (250) 25 (3) 

Sugar 0 134,750 5 N/A 53,900 N/A 40 

Chem 1,671,500 24,992 6 1,082,700 5,878 65 24 

Totals 5,980,445 175,316 33 1,923,980 63,321 32 36 

Totals 5,980,445 40,566 28 1,923,980 9,421 32 23 
(Ex. Sugar) 



TABLE 2
 

PROJECTED COST SAVINGS FROM ECO's
 

JAMAICAN PRIVATE SECTOR
 

PLANT PRESENT 
TYPE ENERGY 

COST 

(W $) 

Comm' 1 239,822 

Hotel 475,144 

Food 533,642 

Sugar 1,649,755 

Chem 750,766 

Totals 3,649,129 


Totals .1,999,374 

(Ex. Sugar)
 

PROJECTED 

COST 


SAVINGS 


(J $/Yr) 


34,110 


116,440 


87,080 


561,519 


325,500 


1,124,649 


563,130 


PERCENT 

COST 


SAVINGS 


(%) 

14 


25 


16 


34 

43 


31 

28 


FOREIGN
 
EXCHANGE COST
 

SAVINGS
 

(US $/Yr)
 

13,150
 

43,000
 

35,500
 

305,613
 

125,000
 

522,250
 

216,663
 



-13

projected annual cost savings total over $560,000 (J)per year. Foreign
 

exchange cost savings resulting from the ECO's total o,,er $500,000 (U.S.)
 

per year for all plants and over $200,000 (U.S.) per year, excluding the
 

sugar plant. The percentage cost savings averaged 31% for all plants and
 

28% for the non-sugar industries. Percentage cost savings varied from 14%
 

for the commercial building to 43% for the chemical plant.
 

Table 3 describes the projected economics for the ECO's. The total
 

capital cost of all 33 ECO's is over $2,800,000 (J), of which about
 
$970,000 (U.S.) is in foreign exchange costs. Excluding sugar, the total
 

cost is about $940,000 (J), with about $330,000 (U.S.) being in foreign
 

exchange. Using the cost savings from Table 2, the simple payback of all
 

projects is about 2.5 years. Excluding the sugar plant, the average simple
 
payback is 1.7 years. This skewing occurred because of a single very large
 

($1,600,000 (J)) ECO project at the sugar plant with a 4.0 year payback.
 

Looking at the critical foreign exchange payback, the average is 1.9 years
 
for all projects and 1.5 excluding sugar. In addition, well over $1
 
million (J)is added to the economy in local costs, mainly in labor costs
 

and duty, through the implementation of the 33 ECO projects.
 

Shown in Table 4 are the operations and maintenance (O&M) ECO's
 

found. A total of seven O&M ECO's were identified in the five plants.
 

The cost to implement these ECO's is $51,200 (J), of which only $15,630
 

(U.S.) is in foreign exchange. The potential savings are $68,000 (J) in
 

energy costs to the plants and $28,500 (U.S.) in imported petroleum costs.
 

The project payback is an average of about 9 months to the plants and less
 

than 7 months on the foreign exchange cost and savings to the nation.
 



TABLE 3 

PROJECT ECONOMICS - ALL ECO's 

JAMAICAN PRIVATE SECTOR 

PLANT 
TYPE 

CAPITAL COST 
ALL ECO's 

COST SAVINGS 
ALL ECO's 

SIMPLE 
PAYBACK 

FOREIGN 
COST 

FOREIGN 
SAVINGS 

SIMPLE 
PAYBACK 

LOCAL 
COST & 

FOREIGN OUTY 
(J $) (J $/Yr) (Yrs.) (US $) (US $/Yr) (Yrs) (J $) 

Comm'] 49,821 34,110 1.5 21,780 13,150 1.7 11,053 

Hotel 261,500 116,440 2.2 69,300 43,000 1.6 138,146 

Food 305,000 87,080 3.5 115,400 35,500 3.3 99,588 
Sugar 1,905,938 561,519 3.4 635,753 305,613 2.1 774,298 

Chem 323,816 325,500 1.0 127,920 125,000 1.0 96,118 

Totals 2,846,075 1,124,649 2.5 970,153 522,263 1.9 1,119,203 

Totals 940,137 563,130 1.7 334,400- 216,650 1.5 344,905 
(Ex. Sugar) 



TABLE 4 

OPERATIONS & MAINTENANCE ECO's
 

JAMAICAN PRIVATE SECTOR
 

PLANT ECO DESCRIPTION COST FX 
 ENERGY COST
 
TYPE 
 SAVINGS SAVINGS
 

(W $) (US $) (Per Year) (W $/Yr)
 

Comm'l Building operations 0 0 9,200 KWH 2,000
 

Hotel Electric power dist. 500 0 28,000 KWH 5,800
 

Hotel Probable oil tank leak 25,200 9,100 10,400 IG (ADO) 29,400
 

Hotel Room A/C controls 4,700 530 16,800 KWH 3,528
 

Food Boiler clean-up 1,000 0 900 IG (ADO) 2,500
 

Food Compressor operations 
 4,800 500 41,000 KWH 8,610
 

Sugar Boiler oxygen analyzer 15,000 5,500 9,500 IG ("C") 17,100
 

Totals Seven O&M ECO's 51,200 15,630 95,000 KWH' 68,938
 
11,300 IG diesel
 
9,500 IG Bunker "C"
 

IMPORTED PETROLEUM SAVINGS = 5033 Million BTU/yr
 

FOREIGN EXCHANGE SAVINGS = $28,500/yr.
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VI. ENERGY CONSERVATION OPPORTUNITIES
 

Opportunities for improvement in energy efficiency were found in
a wide
 
variety of different areas. Nine different types or categories of ECO's were
 
represented by two or more proposed changes.
 

Operations and Maintenance (7 ECO's)
 

Methods of contr6lling or operating buildings, processes, or energy
 
consuming equipment were identified which could be improved to conserve energy.
 
Equipment which could potentially save energy was found out of service due to
 
a lack of maintenance or inability to obtain spare parts. The difficulty in
 
acquiring foreign exchange for these parts often contributed to the mainte

nance problem.
 

Heat Recovery (5 ECO's)
 

The opportunity to make use of waste heat from existing processes was
 
one of the most promising retrofit ECO's identified. In hotel buildings, the
 
waste heat rejected from air conditioning system condensers can be used to
 
provide hot water for rooms and kitchens. In laundries, hot wash water
 
dumped to the drain can be used to preheat incoming water to be used in the
 
next cycle. In food processing plants, waste heat from refrigeration machine
 
condensers can 
be used to heat clean-up water. In boilers, economizers can
 
be installed to preheat boiler feedwater using the boiler exhaust stack gas
 
as a heat source.
 

Insulation (5 ECO's)
 
High temperature insulation was found missing or ragged in 
some areas,
 

such as steam lines and process heating equipment such as boilers and melters.
 
The addition of insulation can save significant amounts of fuel oil and
 
results in a simple payback period of about one year.
 

High Efficiency Electric Motors (4 LCO's)
 

It is likely that over half of the electric energy consumed in Jamaica
 
is used in electric motors, therefore there is a great potential for energy
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conservation if the efficiency of these motors can be improved. Although
 

efficiencies vary with the size of the motor and the manufacturer, the
 

average industry standard efficiency is about85% at full load. High effici

ency motors improve this efficiency to about 92% at full load, representing
 

an energy savings of about 8% at the point of use. When coupled with the
 

losses suffered by the power company in generation and transmission, this
 

savings becomes even greater. In one-shift operation plants, the incre

mental cost of purchasing a new high efficiency motor over local rewinding
 

of the old, failed motor is returned with a one-year payback in energy
 

savings. However, when duty is applied to the new motor cost, the payback is
 

about four years (see Conclusions and Recommendations). For a motor operated
 

continuously, the payback is between one and two years.
 

Air Conditioning (3 ECO's)
 

Controls on air conditioning units were found to be malfunctioning or out
 

of calibration, resulting in energy waste. The cleaning of the inside
 

surfaces of heat transfer surfaces can result in improved air flow and system
 

efficiency. Also, in some instances the installation of a new system of
 

higher efficiency can be justified rather than repair of the existing unit.
 

Solar Water Heating (3 ECO's)
 

The use of flat plate solar collectors for water heating is an attrac

tive opportunity for those cases in which water is presently heated
 

electrically. The simple payback period for such investments ranges from two
 

to three years. As a retrofitting opportunity to replace fuel oil, however,
 

the payback period ic much longer, on the order of six to nine years,
 

depending on maintenance costs. Given that the useful life of the collectors
 

may not greatly exceed the payback period, such investments must be very
 

carefully scrutinized.
 

Lighting (2 ECO's)
 

Opportunities exist to upgrade lighting systems by means of more
 

efficient bubs and luminaires. Incandescent lighting can be replaced by
 

fluorescent fixtures in commercial settings and high intensity discharge
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fixtures in industrial plants. Existing fluorescent lighting can be improved
 

through relamping with high efficiency bulbs.
 

Cogeneration (2 ECO's)
 

The generation of electric power in the plant can be an attractive
 

opportunity if a need exists for the waste heat. Excess steam generated by
 

an exothermic chemical reaction can be used to drive a steam turbine generator.
 

A diesel generator can be cost-effective if the heat rejected in the cooling
 

water or exhaust stack can be used for process water heating.
 

Controls (2 ECO's)
 

The upgrading of system controls can save substantial amounts of energy
 
in those cases in which manual control is used. Boiler air-to-fuel ratios
 

can be continuously adjusted by means of stack gas oxygen analyzers and
 
combustion air dampers. Air conditioning controls can be installed to sense
 

room occupancy and adjust thermostat settings.
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VII. DISCUSSION 

General mechanical equipment conditions at the five plants studied were
 
quite good. In all cases, the level of upkeep of the plants was about as
 
good as team members have observed in energy audits of similar plants in the
 

U.S. The level of maintenance expertise available at each plant was also
 
about the same as is typical in the U.S. As a result, the types of ECO's
 

developed were similar to those that might result in a U.S. audit.
 

There were indications of the national foreign exchange deficit influ
encing plant maintenance. At least three instances were found inwhich
 

substantial amounts of energy could be saved if spare parts could be ordered.
 
Plant operating and maintenance personnel were well aware of the potential
 

savings possible by restoring the equipment, but face very long lead times
 

to obtain a foreign exchange license.
 

Incontrast to the good operations and maintenance evpertise found,
 

there were indications in two or three of the five plants that better
 
accounting procedures could be of benefit. Itwas apparrent, in these cases,
 

that the work done by the energy audit team members represented the first
 
time that the plant's energy consumption and cost data had been collected
 
and tabulated in a rational format. Such a procedure is an important part
 

of an overall energy management program, as trends in the energy consumption
 
figures can be used to pinpoint possible plant operating and maintenance
 

problems, as well as the billing errorsthat seem to occur all too often.
 
Developing tabulated, or graphical, energy data and making it available to
 

plant personnel can be an effective energy conservation strategy. Plant
 
personnel can thereby set goals and can track their performance, especially
 

on a per unit basis (such as KWH per pound of product). This awareness and
 
accountability often leads to great savings, as unnecessary equipment is
 

shut off immediately. Because of the accounting procedures found, plant
 
managers in some instances had only a vague idea of their plant's enlergy
 

consumption.
 

In all cases, the plant managers were quite enthusiastic about the need
 
for energy conservation and were very interested in the potential U.S. A.I.D.
 
project. Their cooperation with the energy audit team members and their
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willingness to open their files and to help the team by giving plant tours
 

were excellent.
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VIII. ECONOMIC FEASIBILITY
 

Each ECO was evaluated individually using before-tax simple payback
 
methods. The simple payback period was used as a relative screening tool to
 
determine the feasibility of each ECO. Any ECO having a payback period of
 

over eight years was discarded, except in one case.
 

After completion of the ECO reports, the data was fed into a computer
 

program in order to determine the following economic evaluation criteria:
 

simple payback
 

after tax discounted payback
 

after tax return on investment
 

net present value
 

The following inputs, specific to each ECO evaluated, were made to the
 

program:
 

capital cost of retrofit
 

energy savings (monthly basis) less maintenance
 

salvage value
 

life of equipment
 

The following inputs were held constant for each ECO evaluated:
 

down payment (0%)
 

loan amount (100%)
 

loan interest rate (9%)
 

loan term (6years)
 

annual inflation rate (18%)
 

discount, or present value, rate (10%)
 

tax credit (0%)
 

depreciation (double declining balance)
 

tax bracket (45%)
 

life of study (6 years)
 

In addition, a sensitivity analysis was performed, varying the loan interest
 

rate and measuring the effect on return on investment, simple payback, and
 

discounted payback. The variations were:
 

Variable change no. 1 (9% interest) 

Variable change ho. 2 (12% interest) 

Variable change no. 3 (15% interest) 
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The investments were not particularly sensitive to changes in the loan
 

interest rate. The return on investment generally was reduced by less than
 

1% for each 3% change in the interest rate. The discounted payback changed
 

only slightly inmost cases.
 

The results of the discounted analyses are given in Annexes "A" through "E" 

following each ECO summary sheet. The various terms listed in the computer
 

program are defined in Ahnex "F". A listing of the program is also 

included in Annex "F". 
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IX. CONCLUSIONS AND RECJMMENDATIONS 

The general conclusion can be drawn that there exists an excellent oppor
tunity for energy conservation in the private sector. Furthermore, it is
 
apparent that investments to improve energy efficiency are very attractive,
 
with high rates of return.
 

One fact that became apparent in the economic evaluations of the ECO's
 
is that a substantial'part of the cost of the retrofitting projects was duty.
 
A total of 30% duty was used in the calculations on the CIF cost of imported
 
equipment. This represents 5% customs duty, 15% consumption tax, and 10% ad
 
valorem (stamp duty). 
 Many ECO's had a high foreign exchange component, and
 
the 30% duty represented a 20-25% increase in project costs. One potential
 
project that could save substantial amounts of energy and is generic to most
 
industries is the introduction of high efficiency electric motors. Most
 
industries now have thcir old, inefficient motors rewound locally, perpetu
ating energy waste. Comparing the incremental cost of purchasing a high
 
efficiency motor over the local rewind cost, energy savings result in
a
 
simple payback of less than one year in single-shift plants. However, when
 
the duty of 30% is applied to the entire new motor first cost (rather than
 
the incremental cost), the payback increases to about four years for single
 
shift operations. Hence, a good energy-saving investment has been made much
 
less attractive, simply because of local duty. In order to encourage energy
 
conservation investments, it is recommended that retrofitting equipment
 
purchases authorized on the U.S. A.I.D. loan project be permitted to enter
 

Jamaica duty free.
 

One other problem that was discovered is the lack of a base of energy
 
conservation service industries and equipment manufacturers in Jamaica. For
 
example, in order to perform a specialized maintenance procedure on the
 
commercial office building (cleaning of air conditioning coils, fans, duct
work, and registers), high powered industrial vacuum equipment must be
 
brought in from the U.S., along with skilled personnel. Such a service
 

could readily be provided by a Jamaican company if it had the necessary equip
ment and expertise. Another example is the case of heat exchangers, which
 
were identified in a number of heat recovery opportunities. Ifthese heat
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exchangers could be fabricated in Jamaica, using local skilled labor such
 

as welders and sheet metal workers, the projects could be performed at
 

substantially reduced costs. Most significantly, foreign exchange would
 

be saved and local employment would be stimulated.
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ANNEX "A"
 

COMMERCIAL OFFICE BUILDING
 

KINGSTON, JAMAICA
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EXECUTIVE SUMMARY
 

Energy consumption at your plant for the twelve-month period December
 

1980 through November 1981 consisted of:
 

1,082,000 KWH of ele:tricity
 

Total energy costs for the period were $239,822.02.
 

The electric energy conservation opportunities (ECO's) contained in
 

this report could save an estimated 154,600 KWH each year, or 14% of your
 
total electric usage. The annual cost savings for all ECO's w3uld amount
 
to approximately $34,100 (J), or 14% of your annual energy costs. This
 

figure is based on average energy costs for the past twelve month period.
 

The estimated total cost of all ECO's is $49,821 (J), for an average
 

simple payback of 1.5 years for the projects.
 

The ECO's in this report could save an estimated 2319 million BTU's
 
each year in the form of petroleum imported to Jamaica. This would save
 

$13,150 (U.S.) per year of foreign exchange. The foreign exchange cost
 
of the ECO's in this report totals $21,780 (U.S.), thereby providing a net
 
60% rate of return on the foreign exchange investment to Jamaica.
 

The recommendations are:
 

Energy Savings Cost Savings 

1. Keep all doors closed 9,200 KWH $ 2,000 (J) 
2. Replace motors 10,000 KWH 2,170 

3. Replace fluorescent lamps 18,000 KWH 4,932 

4. Repair air conditioner 35,000 KWH 7,600 
controls 

5. Clean up air conditioner 68,600 KWH 14,406 
air distribution system 

6. Install solar hot water 13,800 KWH 3,002 
system 

http:239,822.02
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Job 	 Commercial Bldg.
 

1
ECO No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type I
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 13. Motors
 
4. Hot 	water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Door on ground floor is left open during occupied hours.
 

2. 	Recommendation:
 

Keep doors closed.
 

3. 	Projected savings:
 
Electric 	 Fuels
 

kWh LP Gas Diesel Bunker C
 
IG IG IG
 

Enerc~v Reduction 9200
 

Cost Reduction $ nnn
 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change $ 0 (j)
 

B. 	Foreign exchange component of A. above $ 0 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 0 (j) 

D. 	Estimated increase/decrease in maintenance cost 
resulting from this ECO 0 . (J) 

E. 	Estimated useful life of recommendation N/A years
 

F. 	Salvage value (or disposal cost) $ 0 (J)
 

G. 	Simple payback period = cost of change
 
net reduced annual cost = 0 0 years
 

2000
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Job Commercial Bldg.
 

ECO No. 2
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

13
ECO 	Type 


1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. Existing conditions:
 

Existing motors are of old, standard efficiency type.
 

2. 	Recommendation:
 

Replace motors with new, high efficiency types instead of rewinding old
 

motors.
 

3. 	Projected savings:
 

Electric Fuels
 

kWh LP Gas Diesel Bunker C
 
IG IG IG
 

10,000
lEnergy Reduction 

Cost Reduction $ 2170
 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change $ 8,900 (J)
 

B. Foreign exchange component 	of A. above $ 7,800 (U.S.) 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 4,200 (J) 

D. 	Estimated increase/decrease in maintenance cost -0- (j)
 
resulting 	from this ECO
 

10
 
years
E. 	Estimated useful life of recommendation 


F. Salyage value (or disposal 	cost) $ 1100 (J) 

G. 	Simple bk period cost of change

payac net reduced annual cost = 8900 = 4.1 years 

2170
 



ECONOMIC ANALYSIS FOR:
tHE PRICE OF THE PLANT = COMMERCIAL BUILDING8900.00
 
THE PRICE OF THE LAND 
= 0.00
 
THE AM OUNr OF THE DOWN PAYMENT = 0.00
 
THE AMOUNT OF THE ORIGINAL LOAN = 8900.00

THE TERiiS OF THE ORIGINAL LOAN 
 ARE: 10 YEARS, AT 9.0 PERCENT.-

THE YEARLY INFLATION RATE = 18.0 PERCENT.
 
iHE PRESENT VAL UE CALCULATION RATE = 10.0 PERCENT.


THE PLANT PRICE WAS DEPRECIATED, FOR 10 
 YEARS. 
THE TAX CREDIT RATE IS 
 0.0 PERCENT. 
DEPRECIATION WAS CALCULATE[' USING THE DOUBLE DECLINING BALANCE METHOD.

1HE MONTHLY INCOME 180.80
 
THE SALVAGE VALUE 1100.00
 
THE LIFE 
OF THIS STUDY IS 10 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT.
 

OPERA-


END OF 
 YEARLY TIONAL 
 AMORT- CASH 
 DEPRE-

YEAR BALANCE EQUITY AFTER TAX PRESENT PRESENT
INCOME COSTS 
 IZATION FLOW 
 CIATION TAXES 
 CASH FLOW VALUE VALUE
 

0 8900. 
 0. 0. 0. 
 0. 0. 
 0. 0.
1 8314. 2188. 2560. 0. 0. 0.
0. 1387. 1173. 
 1456.
2 7676. 4717. 3021. 
0. 1173. 1067. 1067.0. 1387. 1634. 1191. 
 199. 1435. 1186.
3 6930. 7643. 2253.3565. 0. 
 1387. 2178. 
 974. 542.
4 6221. 1636. 1229. 34 2.
11034. 4206. 
 0. 1387. 2820. 
 797. 910.
5 5394. 14967. 4964. 1909. 1304. 4786.
0. 1387. 3577. 
 780. 1258.
6 4493. 19533. 5857. 2318. 1440. 6226.
0. 1387. 4470. 780. 
 1660. 2810.
7 3510. 24840. 6911. 1586. 7(312.
0. 1387. 5524. 
 780. 2135.
8 2440. 31014. 8155. 0. 

3390. 1739. 9551.1387. 6768. 
 780. 2695.9 1272. 38203. 4074. 1900. 11452.
9623. 
 0. 1387. 8236. 780.
10 3355. 4881.
-0. 46581. 11355. 2070. 13522.
0. 1387. 9969. 780. 
 4135. 
 5834. 
 2249. 15771.
 

RETURN ON INVESTMENT = 5.88 2
 

SIMPLE PAYBACK = 
 5.5 YEARS.
 

__11SCOlINTED FAYBACK = 6.6 YEtRS. 

SENSITIVITY ANALYSIS
 

RETURN ON 
 SIMPLE 
 DISCOUNTED
 
INVESTMENT 
 PAYBACK 
 PAYBACK
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 
 9.:
 

VARIABLE CHANGE NO. 
 1: 5.9 
x 5.5 YEARS 
 6.6 YEARS
 

AFIER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 12.: 

VARIABLE CHANGE NO. 
2: 5.4 % 
 5.6 YEARS 
 7.0 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 
 is.:
 



CASH FLOW ANALYSIS FOR: COMMERCIAL BUILDING, ECO NO. 2
 

THE PRICE OF THE PLANT 8900.00 

THE PRICE OF THE LAND = 0.00 
THE AMOtiNT OF THE DOWN PAYMENT 0.00 

YHE AMOUNT OF THE ORIGINAL LOAN 8900.00 

IHE ;EkMS OF IHE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 

THE ANNUAL. INFLATION kATE = 18.0 PERCENT. 
THE PRESENT VALUE CALCULATION RATE = 10.0 PERCENC. 
[HF ANIJIIAL COSTS = 0.00 

1.0 PEIRENr OF THE PLANT PRICE IS DEPRECIAIE[I FUR ONLY 6 YEARS. 

IHE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
IHE TAX CREDIT RATE IS 0.0 PERCENI. 
LEFRECIATION WAS CALCULATED USING IHE DOUBLE DiECLINING BALANCE METHOD. 

THE ANNUAL INCOME = 2170.00 
THE SALVAGE VALUE = 1100.00 
THE LIFE OF THIS STUDY IS 10 YEARS. 

[HE FAX BRACKET IS 45.00 PERCENT. 

Uri-'_ - iIEi" 

END UF ANNUAL I liJAL AMORT- CASH DEPRE- AFTER TAX PRESEN r PL.LSLN 

YEAR BALANCE EQUITY INCOME COSTS IZATION FLOW CIATION TAXES CASH FLOW VALUE VALUE 
- - - -- - - - - - - - --- - - - -  - -  - - - -- -- -- - - -- - -- - - - -- - -

0 8900. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1 

1 7d17. 1183. 2170. 0. 1984. 186. 21'9. 0. 0. O. 0. C 

2 6428. 2579. 2561. 0. 1984. 577. 1512o 0. 0. 0. 0. 1 

3 5022. 4226. 3022. O. 1984. 1038. 1300. O. 0. 0. 0. 

4 3490. 61/0. 3565. 0. 19iJ4. 1581. 1300. 126. 1455. 994. 5'Y4. 

5 1820. 8463. 4207. 0. 190. 2223. 1300. 415. 1808. 1123. 2116. 

6 -0. 11170. 4Y64. 0. 1984. 2980. 1300. 756. 2224. 1256. 3372. 

7 0. 14363. 5858. 0. 0. 5858. 0. 2636. 3222. 1653. 5025. 

8 0. 18132. 6912. O. 0. 6912. O. 3111. 3802. 1774. 6799. 

9 0. 22578. 815:j7. 0. 0. 8157. 0. 3671. 4486. 1903. 3701. 

10 0. 27825. 962-. 0. 0. 9625. 0. 4331. 5294. 2041. 10742. 

PROJECT HAS YET TO BREAK EVEN. 

SIMPLE PAYBACK = 7.5 YEARS. 

DISCOUNTED PAYBACK = 9.1 YEARS. 



SENSITIVITY ANALYSIS
 

REtURN Ow SIMPLE LISCOUNIED 
INVESTHIEN P PAYIACKFAYIACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN T0 Y.: 

VARIABLE CHANGE NO. 1: 1.9 x 7.5 YEARS 8.1 YEARS 

AFTER CHAUGING THE INTEREST RATE ON THE ORIGINAL LOAN 0 12.: 

VARIABLE CHANGE NO. 2: 1.7 X 7.5 YEARS 7.1 YEARS
 

AFTER CHANGING THE INTERESt RATE ON THE ORIGINAL LOAN TO 15.:
 

VARIABLE CHANGE NO. 3: .7 % 7.5 YEARS 6.1 YEARS
 

.383 CP SECONDS EXECUTION TIME.
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Job Commercial Bldg.
 

3
ECO No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 3
 

1. Building Envelope 6. Air conditioning 11. Solar

2. Insulation 7. Ventilation 	 12. Operations and maintenance
 
3. Lighting 	 8. Process heating 13. Motors
 
4. Hot water 	 9. Production equipment 14. Power factor
 
5. Food services 
 10. Heat recovery 99. Miscellaneous
 

1. Existing conditions:
 

Standard efficiency fluorescent lamps are inuse, 40 eatts each.
 

2. Recommendation:
 

Replace with higher efficiency lamps, 34 watts each.
 

3. Projected savings:
 

Electric 	 Fuels
 
kWh LP Gas Diesel Bunker C
 

IG 
 IG 
 IG
 
Energy Reduction 18,000
 
Cost Reduction $4932
 

4. Cost analysis:
 

A. Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 	4970 (J)
 

B. Foreign exchange component of A. above 	 $ 2230 
 (U.S.)
 

C. Duty (customs, consumption, stamp taxes) on B above $ 1000 
 ()
 

D. Estimated increase/decrease inmaintenance cost 
 0 (j)

resulting from this ECO 	 $
 

E. Estimated useful life of recommendation 	 3 ears
 

F. Salvage value (or disposal cost) 	 $ 
 0 (j)
 

G. Simple payback period = cost of change

net reduced annual cost = 4970 = 1 years 

4932 



CASH FLOW ANALYSIS FOR: COMMERCIAL BUILDING, ECO NO. 3
 

THE PRICE OF THE PLANT = 4970.00
 
THE PRICE OF THE LAND = 0.00
 
THE AMOUNT OF THE DOWN PAYMENT 0.00
 
THE AMOUNT OF THE ORIGINAL LOAN 4970.00
 
rHE TERMS OF lHE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT.
 
[HE ANNUAL INFLATION RAIE = 18.0 PERCENT.
 
TilE PRESENT VALUE CALCULATION RATE 10.0 PERCENT.
 
IHE ANNUAL COSTS = 0.00
 
1.0 PERLEJI OF THE PLANT PRICE IS DEPREC=IAiED FOR ONLY 6 YEARS. 

THE REhAINING PLANT PRICE WAS DEPRECIATEft FOR 6 YEARS. 
THE TAX CRELIr RATE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING THE DOUBLE VECLINING BALANCE METHOD. 
THE ANiUAL INCOME = 4932.00 
IHE SALVAGE VALUE = 0.00 
THE LIFE OF THIS STUDY IS 6 YEARS. 
IHE 'AX BRACKET IS 45.00 PERCENT.
 

OFERA- NE!END OF ANNUAL rIONAL AIORT- CASH DEPRE- AFTER TAX PRESENi PRESEN4TYEAR BALANCE EQUITY INCOME COSTS IZATION FLOW CIATION TAXES CASH FLOW VALUE VALUE 

0 4970. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1 4309. 661. 4932. 0. 1108. 3824. 1183. 1189. 2635. 2396. 
 234"6.
2 3589. 1440. 5820. 
 0. 1108. 4712. 844. 1740. 2972. 2456. 4052.
3 2804. 2360. 6867. 0. 1108. 5759. 829. 2219. 3541. 2660. 7U12.
4 1949. 3445. 8103. 
 0. 1108. 6996. 829. 
 2775. 4220. 2883. 10394.

5 1016. 4726. 9562. 
 .0. 1108. 84541. 
 829. 3431. 5023. 3119. 13513.

6 -0. 6237. 11283. 0. 1108. 10175. 829. 4206. 
 5969. 3370. 16883.
 

RETURN ON INVESTMENT = 22.59 X
 

SIMPLE PAYBACK = 1.9 YEARS.
 

DISCOUNTED PAYBACK = 2.0 YEARS.
 



RETURN ON SIMPLE [DISCOUNTED

INVES FMENT PAYBACK PAYB'ACIK
 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 2: 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 3: 

RATE ON THE ORIGINAL LOAN 10 

22.6 X 1.9 YEARS 

RATE ON [HE ORIGINAL LOAN TO 

22.3 % 1.9 YEARS 

RATE ON THE ORIGINAL LOAN TO 

22.0 7. 1.9 YEARS 

9.: 

12.: 

is.: 

2.0 YEARS 

2.1 YEARS 

2.1 YEARS 

.366 CP SECONDS EXECUTION TIME. 
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Job Commercial Bldg.
 

4
ECO No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 6
 

1. Building Envelope 6. Air conditioning 11. Solar

2. Insulation 7. Ventilation 	 12. Operations and maintenance
 
3. Lighting 
 8. Process heating 13. Motors
 
4. Hot 	water 9. Production equipment 14. Power factor
 
5. Food services 10. Heat recovery 99. Miscellaneous
 

1. Existing conditions:
 

Air conditioner controls are in poor repair, and are out
 

of calibration.
 

2. 	Recommendation:
 

Recondition or replace, and calibrate air conditioner controls.
 

3. Projected savings:
 

Electric 	 Fuels
 

kWh LP Gas Diesel Bunker C

IG 
 IG 
 IG 

Energy Reduction 35,000 _ 

Cost Reduction $ 7
 

4. Cost analysis:
 

A. Estimated cost for design, acquisition, and installation
 
of 	recommended change 
 $ 	8500 (j)
 

B. Foreign exchange component of A. above 
 $ 	2000 -(U.S.)
 

C. Duty (customs, consumption, stamp taxes) on B above 
 $ 	1068 (J)
 

D. Estimated increase/decrease inmaintenance cost
 
resulting from this ECO
 

E. Estimated useful life of recommendation 
 0years
 

F. Salvage value (or disposal cost) 	 $ 350 (J) 

G. Simple payback period = cost of change

net reduced annual cost r 
8500 : 1.3 years
 

6600
 



CASH FLOW ANALYSIS FOR: COMMERCIAL bUILDING, ECO NO* 4
 

'HE PRICE OF THE PLANT = 8500.00 
IHE PRICE OF THE LAND = 0.00 

THE AihOUNT OF THE DOWN PAYMENT = 0.00 
IHE AMOUNT OF THE ORIGINAL LOAN 8500.00 

THE TEKI S OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
THE ANNUIAL INFLATION RATE = 18.0 FERlt-ENI. 
IHE FESEilI VALUE CALCULATION RAIE - 10.0 PFERCENT. 
IHE ANIOUAL COSTS = 1000.00 
1.0 PFKCENr OF THE PLANT PRICE IS DEFRECIATEI FOR ONLY 6 YEARS. 

IHE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
iHE TAX CREDIT RATE IS 0.0 PER(CENI. 
DEPRECIATION WAS CALCULATE[D USING THE DOUJBLE DECLINING BALANCE METHOD. 
THE ANINUAL INCOME = 7600.00 
IHE SALVAGE VALUE = 350.00 
THE LIFE OF THIS STUDY IS 10 YEARS. 
TUE TAX BRACKET IS 45.00 PERCENT. 

FIND OF 
YEAR FALANCE EOUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
20TsS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENr 
VALUE 

NET 
FRESENI 

VALUE.

0 
t 
2 
3 
4 
5 
6 
7 
8 
9 

10 

8500. 
7370. 
6139. 
4796. 
3333. 
1738. 

-CF. 
0. 
0. 
0. 
0. 

0. 
1130. 
2463. 
4036. 
5892. 
8083. 

10668. 
13718. 
17317. 
21564. 
26575. 

0. 
7600. 
8968. 
10382. 
1248. 
14/33. 
1738-i. 
205.j17. 
24210. 
28567. 
33709. 

0. 
1000. 
1180. 
1392. 
1643. 
1939. 
2288. 
2700. 
3185. 
3759. 
4435. 

0. 
189,5.• 
189?5. 
1895. 
1895. 
1893. 
1895. 

0. 
0. 
0. 
0. 

0. 
5705. 
7073. 
8687. 
10592. 
12840. 
15492. 
20517. 
24210. 
28567. 
33709. 

0. 
2022. 
1444. 
1359. 
1359. 
1359. 
1359. 

0. 
0. 
0. 
0. 

0. 
1657. 
2533. 
3298. 
4155. 
5167. 
6360. 
9232. 
10294. 
12855. 
15169. 

0. 
4048. 
4540. 
5369. 
6437. 
76 i3. 
9132. 
11284. 
13315. 
15712. 
185,0. 

0. 
3660. 
3752. 
4049. 
4397. 
4765. 
5155;. 
5791. 
6212. 
6663. 
7148. 

0 
3660. 
7432. 

114,1. 
1 78 
20642. 
25797. 
31:388. 
37799. 
44463. 
51611. 

RETURN ON INVESTMENT = 19.76 % 

SIMPLE PAYBACK = 2.0 YEARS. 

DISCOUNTED PAYBACK = 2.3 YEARS. 



SENSITIVITY ANALYSIS
 

RETURN ON DISCOUNTED 
INVESTMIENT PAYBACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 9.:
 

VARIABLE CHANGE NO. 1: 18.0 x 2.5 YEARS 2.6 YEARS
 

AFIER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN rO 12.:
 

VARIABLE CHANGE NO. 2: 17.9 % 2.5 YEARS 2.7 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 15.:
 

VARIABLE CHANGE NO. 3: 17.8 % 2.6 YEARS 2.7 YEARS
 

406 CP SECONDS EXECUTION TIME.
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Job Commercial Building
 

5
ECO No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 6
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. Existing conditions:
 

Air handler fans, housings, and ductwork are dirty.
 

2. 	Recommendation:
 

Clean up air conditioning air distribution system
 

3. 	Projected savings:
 

Electric Fuels
 
kWh LP Gas Diesel Bunker C 

IG IG 
 IG
 

Energy Reduction 68,600
 

Cost Reduction $14,406 

_ 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 14,931 (j) 

B. Foreign exchange component 	of A. above 
 $ 8850 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 0 (j)
 

D. 	Estimated increase/decrease inmaintenance cost 
 0
 
resulting from this ECO (J)
 

E. 	Estimated useful life of recommendation 
 3 years
 

F. Salvage value (or disposal 	cost) 
 $ 0 (J)
 

G. 	Simple payback period = cost of change

net reduced annual cost 	 14,931 = 1.1 years 

14,406 



CASH FLOW ANALYSIS FOR: COMMERCIAL BUILDING, ECO NO. 5
 

THE PRICE OF THE PLANT 14931.00
 
THE PRICE OF THE LAND 
= 0.00
 
THE AMOUNT OF rHE DOWN PAYMENT 0.00
 
THE AMitJtNr OF THE ORIGINAL LOAN 14931.00
 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 Y'EARS, AT 9.0 PERCENT.
 
rHE ANOUAL INFLATION 
 RATE = 18.0 PERCENT. 
IHE FRESE14r VALUE CALCULATION RATE 10.0 FERCENT. 
[HE ANNUAL COSIS " 0.00 
1.0 PERCENT OF IE PLANt PRICE IS L'EPRECIAiEI FOR ONLY 3 YEARS. 

THE PEIIAINING PLANT PRICE WAS DEPRECIATED FOR 3 (EARS.
114E 'AX CkEDIr RATE IS 0.0 PERCENI. 
IFFRECIAlION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD.
 
'HE AINUIAL INCOME = 
 14406.00
 
IHE SALVAGE VALUE 
 0.00
 
'THE LIFE OF 1HIS STUDY IS 6 YEARS. 
THE TAX BRACKEr IS 45.00 PERCENT. 

OFERA-
END OF HE TANNUAL TIUNAL AmORf- CASH DEPRE-YEAR BALANCE AFTER IAX FRESEN] PRESE;I4EOUITY INCOM1E CO'S TS IZATION FLOW CIATION TAXES 
 CASH FLOW VALUE VALUE 

0 14931. 0. 0. 0. 0. 0. 0. 0.1 12946 0. 0.1985. 14406. 0.0. 3328. 11078. 4977. 2745. 8332. 
 7575. 757,.
2 10783. 
 4326. 16999. 
 0. 3328. 13671. 4977. 3912. 
 9759. 8065. 
 15640.
3 8425. 7090. 
 200t59. 0. 
 3320. 16730. 4977. 5289.
4 5855. 10351. 23670. 11442. 8596. 2423A.
0. 3328. 20341. 0. 
 9153. 11188. 
 7641. 31377.
5 3054. 14198. 27930. 
 0. 3328. 24602. 0. 11071. 13531.
6 -0. 18739. 32957. 
 8402. 40279.
0. 3328. 29629. 0. 13333. 16296. 
 9199. 49478.
 

RETURN ON INVESTMENT = 22.10 Z
 

SIMPLE PAYBACK = 1.8 YEARS. 

DISCOUNTED PAYBACK = 
 1.9 YEARS.
 

http:14406.00
http:14931.00
http:14931.00


RETURN ON SIMFLE 
INVESIMENT PAYIACK 


AFTER CHANGING THE INTEREST RATE ON iHE ORIGINAL LOAN TO 

VWRIABLE CHANGE NO. 1: 22.1 X 1.8 YEARS 

AFFER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIAcLE CHANGE NO. 2: 21.8 % 1.8 YEARS 


AFfER CHANGING THE INTEREST RAfE ON THE ORIGINAL LOAN 10 

VARIAEILE CHANGE NO. 3: 21.5 Z 1.8 YEARS 


349 CP SECONDS EXECUTION TIME.
 

9.: 

DISCOUNTED 
PAYBACK
 

1.9 YEARS 

12.:
 

1.9 YEARS
 

1:. 

2.0 .EARS
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Job. _.Commercial Building
 

6
ECO No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 11-5
 

1. 	Building Envelope 6. Air conditioning 11. Solar

2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 
 13. Motors
 
4. Hot 	water 9. Production equipment 14. Power factor
 
5. 	Food services 
 10. Heat recovery 99. 	 Miscellaneous
 

1. 	Existing conditions:
 

Domestic hot water is supplied by electric resistance heaters.
 
Cafeteria uses 200 IG of hot water per day, 5 days per week.
 

2. 	Recommendation:
 

Install a solar hot water system.to provide 85% of the domestic
 
hot water needs. If cafeteria were open 7 days a week, payback would
 

in 2.7 years.
 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas Diesel Bunker C
 

-IG IG Ij IG
 
Energy Reduction 13,800
 

Cost Reduction $3002 
 _ 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and instal.ation
 
of reconmended change 
 $ 10,620 (j)
 

B. Foreign exchange component 	of A. above 
 + 900 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 480 (J)
 

D. 	Estimated increase/decrease inmaintenance cost 
 250 (J),
 
resulting from this ECO 
 $
 

E. 	Estimated useful life of reconendation 
 12 years
 

F. .J]yagevalue (or disposal 	cost) $ 2500 (J) 

G. 	Simple payback period = cost of change
 
net reduced annual cost = In,62n 3.9 years
 

2,752
 

http:system.to


CASH FLOW ANALYSIS FOR: COtMi)ERClAL BUILDING, ECO NO. 6
 

THE PRICE OF THE PLANT = 10620.00 
TlHE PRICE OF THE LAND = 0.00 
THE AhUUN" OF THE DOWN PAYMENT = 0.00 
iHE AIOUNT OF THE ORIGINAL LOAN = 10620.00 
THE FERNS OF THE ORIGINAL LOAN ARE: 6 YEARS. AT 9.0 PERCENT. 
[HE ANNUAL INFLArIoN RArE = 18.0 PERCEHr. 
IHE PRESENT VALUE CALCULATION RAIE = 10.0 FEii;ENIT. 
iHE AN'INUAL COSTS 250.00 
1.0 PERCENI OF THE PLAhNT PRICE IS DEPRECIAIEL, FOR ONLY 6 YEARS. 

THE REMAINING PLANT PRICE WAS DEPRECIATELD FGR 6 YEARS. 
THE TAX CRElI:T RATE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING fHE DOUB'LE DECLINING BALANCE IETHOD. 
THE ANNUAL INCOME = 3002.00 
THE SALVAGE VALUE = 2500.00 
THE LIFE OF THIS STUDY IS 12 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR 

0 
1 

2 
3 
4 

5 
6 
7 
8 

9 
10 

11 

12 

BALANCE 

10620. 
9208. 

7670. 
5993. 
4165. 

2172. 
-0. 
0. 
0. 

0. 
0. 

0. 

0. 

EGUITY 

0. 
1412. 

3077. 
5043. 
7362. 

10099. 
13328. 
17139. 
21636. 

26942. 
33203. 

40591. 

49309. 

ANNUAL 
INCOHiE 

0. 
3002". 

3542'. 
4180. 
4932. 

5820. 
6868. 
810.1. 
9563. 

11284. 
13315. 

15712. 

18540. 

OPERg-i-
rIGNAL 
COSTS 

0. 
250. 

295. 
348. 
411. 

485. 
572. 
675. 
796. 

940. 
1109. 

1308. 

1544. 

AIIORT-
IZATION 

0. 
2367. 

2367. 
2367. 
2367. 

2367. 
2367. 

0. 
0. 

0. 
0. 

0. 

0. 

CASH 
FLOW 

0. 
635. 

1175. 
1813. 
2565. 

3453. 
4500. 
8104. 
9563. 

11284. 
13315. 

15712. 

18540. 

DEPRE-
CIATION 

0. 
2527. 

1804. 
1354. 
1354. 

1354. 
1354. 

0. 
0. 

0. 
0. 

0. 

0. 

TAXES 

0. 
0. 

0. 
207. 
545. 

945. 
1416. 
3647. 
4303. 

5078. 
5992. 

7070. 

8343. 

AFTER TAX 
CASH FLOW 

0. 

0. 

0. 
1606. 
2020. 

2508. 
3084. 
4457. 
5260. 

6206. 
7323. 

8642. 

10197. 

PRESEill 
VALUE 

O. 

0. 

0 
1207. 
1380. 

1557. 
1741. 
2287. 
24-1. 

2632. 
2823. 

3029. 

3249. 

IZ.i 
FNESEi 

V.LUE 

0. 

0. 

0. 
1207. 
2586. 

4141. 
uL-iN. 

0172. 
10626. 
13-13. 
160i1. 

1/110. 

22359. 

RETURN ON INVESTMENT 6.40 2 

SIMPLE PAYBACK = 6.6 YEARS. 

DISCOUNTED PAYBACK = 8.0 YEARS. 



sENSIrIviTY ANALYSIS
 

RETURN ON SItIPLE DISCOUNTED 
INVESIJMENf PAYBACK PAYBACK
 

AFTER CHANGING THE INTEREST RATE UN THE ORIGINAL LOAN TO 9.: 

VARIABLE CHANGE NO. 1: 5.6 % 6.8 YEARS 8.4 YEARS
 

AFTER (HANGING THE INTEREST RATE UN THE ORIGINAL LOAN T(O 12.: 

VARIABLE CHANGE NO. 2: 5.0 % 7.5 YEARS 9.0 YEARS 

nFrER CHAUGING THE INTEREST RATE ON THE ORIGINAL LOAN To 15.: 

VARIABLE CHANGE NO. 3: 4.9 Z 7.5 YEARS 9.1 YEARS
 

.394 CP SECONDS EXECUTION TIME.
 
0b 



-44-


ANNEX "B" 

TOURIST HOTEL
 

OCHO RIOS, JAMAICA
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EXECUTIVE SUMMARY
 

Energy consumption at your plant for the twelve month period February
 

1981 through January 1982 consisted of:
 

* 1,497,600 KWH of electricity
 

e 35,762.9 imperial gallons of LP gas (butane/propane)
 

9 22,262 imperial gallons of #2 fuel oil (diesel)
 

9 0 imperial gallons of #6 fuel oil (Bunker C)
 

Total energy costs for the period were $475,144.05 (J).
 

The electric energy conservation opportunities (ECO's) contained in
 

this report could save an estimated 252,000 KWH each year, or 17% of your
 

total electric usage. Fuel ECO's could save an estimated 3793 million BTU's
 

each year, or 49% of your total fuel usage. The annual cost savings for
 

all ECO's would amount to approximately $116,440 (J), or 25% of your annual
 

energy costs. This figure is based on average energy costs for the past
 

twelve month period. The estimated total cost of all ECO's is $261,500 (J),
 

for an average simple payback period of 2.3 years for all projects.
 

The ECO's in this report could save an estimated 7573 million BTU's
 

each year in the form of petroleum imported to Jamaica. This would save
 

$43,000 (U. S.) per year of foreign exchange. The foreign exchange cost of
 

the ECO's in this report totals $69,300 (U. S.), thereby providing a net
 

62% rate of return on the foreign exchange investment to Jamaica.
 

The recommendations are:
 

http:475,144.05
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Cost Savings
 
Energy Savings J$
 

ECO-1. Balance voltages 28,000 kwh $ 5,880
 

ECO-2. Replace incandescent lighting 31,800 kwh 6,670
 

ECO-3. Investigate hot water energy 10,400 IG 29,400
 

ECO-4. Repair door switches 16,800 kwh 3,530
 

ECO-5. Laundry heat recovery 2,190 IG* 6,160
 

ECO-6. Air conditioner heat recovery 5,100 IG 14,400
 

ECO-7. New chiller with heat recovery 63,000 kwh 13,000
 

2,700 IG 7,640
 

ECO-8. Room climate control 84,000 kwh 17,600
 

ECO-9. Solar water heaters 28,600 kwh 6,000
 

ECO-10. Solar water heater (laundry) 2,190 IG* 6,160
 

•E 	 252,000 KWH
 

22,580.IG $ 116,440
 

• 	during 1981, propane gas was consumed for these applications, 3227 IG,
 

$9,165. each. Hotel has since converted to oil.
 

http:22,580.IG
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JOOD Hotel 

ECO No. _
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 12
 

1. Building Envelope 6. Air conditioning 11. Solar
2. Insulation 7. Ventilation 	 12. Operations and maintenance
 
3. Lighting 	 8. Process heating Motors
13. 

4. Hot water 	 9. Production equipment 14. Power factor

5. Food services 10. Heat recovery 
 99. Miscellaneous
 

1. Existing conditions: Measurements on the electric power distribution system
 

indicate that the three phase mains voltages are unbalanced, causing motors
 

to 	run inefficienty.
 

2. Reconmendation: Retap step down transformer and balance phase to phase 

voltages.
 

3. Projected savings:
 

Electric 	 Fuels
 
kWh LP Gas Diesel Bunker C
IG 
 IG 
 IG
 

.Energy Reduction 
 28,000
 
Cost Reduction 
 $5,880
 

4. Cost analysis:
 

A. Estimated cost for design, acquisition, and installation
 
of recommended change $500.00 (J)
 

B. Foreign exchange component of A. above 
 $ 0 (U.S.)
 

C. Duty (customs, consumption, stamp taxes) on B above $ 	 (j)
0 


D. Estimated increase/decrease inmaintenance cost 
 0 
resulting from this ECO 	 $ 

E. Estimated uspful life of recommendation 
 0 years
 
F. Salvage value (or disposal cost) 	 0 W(J)
 

G. Simple payback period = cost of change 	 500
net reduced annual cost 
= 	 5800 = 0.1 years 
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Job Hotel
 

ECO 	No. 2
 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO 	Type 3
 

1. 	Building Envelope 6. Air conditioning 11. Solar

2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting . 13.
Process heating 	 Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 
 10. 	Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Hallways are lit by incandescent lamps burning continuously.
 

2. 	Recommendation:
 

Replace incandescents with lower wattage fluorescent fixtures.
 

3. 	Projected savings:
 

Electric 	 Fuels
 

kWh LP Gas Diesel Bunker C
 
IG 
 IG 
 IG
 

Energy Reduction 31, 764
 

Cost Reduction
 
1 $6670 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 6,350.00 (J)
 

B. 	Foreign exchange component of A. above 
 $ 0 (U.S.)
 

C. Duty (customs, consumption, stamp taxes) on B above $ 	 (J)0 


D. Estimated increase / inmaintenance cost 989.00 - (J)
 
resulting from this ECO 
 $ 

E. 	Estimated useful life of recommendation 
 10 years
 

F. 	Salvage value (or disposal cost) 
 $ 0 (J) 

G. 	Simple payback period = cost of change 6350
 
net 	reduced annual cost 7659 0.83
= 	 years 

http:6,350.00


CASH FLOW ANALYSIS FOR; IOUIRIST HOTEL, ECO NO. 2
 

THE PRICE OF THE PLANT = 6350.00 
IHE PRICE OF THE LAND 0.00 
THE AMOUNI OF THE IOWN PAYMENT - 0.00 
THE AMOUNr OF THE ORIGINAL LOAN 6350.00 
THE TERM'S OF THE ORIGINAL LOAN ARE: 6 YEARS. AT 9.0 PERCENT. 
IHE ANNUAL INFLATION RATE - 18.0 PERCENI. 
TIE PRESENT VALUE CALCULATION RATE 10.0 FERCENT. 
THE AHJIIAL COSTS = 989.00 
1.0 PERCENT OF THE PLANT PRICE iS DEPRECIATED FOR ONLY 6 YEARS. 

THE REhAINING PLANT PRICE '-)AS DEFRECIA-ED FOR 6 YEARS. 
IJE TAX CREDIT RATE IS 0.0 PERCENT. 
DiPRECIATION WAS CALCULATED IJSING THE DOUBLE DECLINING BALANCE IETHOD. 
THE ANOUAL INCONE = 6670.00 
iHE SALVAGE VALUE = 0.00 
THE LIFE OF THIS STUDY IS 10 YEARS. 
IHE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EOUITY 

ANNUAL 
INCOHE 

TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESEwr 
VALUE 

FRESEN r 
VALUE 

0 

1.
2 
3 
4 
5 
6 
7 
8 
9 

10 

6350. 

5506.
4586. 
3383. 
2490. 
1299. 

-0. 
0. 
0. 
o. 
0. 

0. 

844.1840. 
3015. 
4402. 
6038. 
7969. 
10248. 
12937. 
16109. 
19853. 

0. 

6670.
7371. 
928,. 

10959. 
12932. 
1525i9. 
18006. 
21"-247. 
25072. 
29584. 

0. 

989.
1167. 
1377. 
1625. 
1917. 
2263. 
2670. 
3150. 
3718. 
4387. 

0. 

1416.
1416. 
1416. 
1416. 
1416. 
1416. 

0. 
0. 
0. 
0. 

0. 

5254.
6453. 
7872. 
9543. 
11516. 
13844. 
18006. 
21247. 
25072. 
29584. 

0. 

1511.
1079. 
1059. 
1059. 
1059. 
1059. 

0. 
0. 
0. 
0. 

0. 

1685.2419. 
3066. 
3818. 
4706. 
5753. 
8103. 
9561. 
11282. 
13313. 

0. 

3570.4036. 
-1806. 
5723. 
6810. 
8090. 
9903. 
11686. 
13789. 
16271. 

0. 

32-15.3335. 
3611. 
3910. 
4229. 
4567. 
502. 
54:;2. 
59431. 
6273. 

0. 

32-1:.618;. 
10191. 
14102. 
10330. 
22897. 
2793;9. 
33431. 
39279. 
45t52. 

RETURN ON INVESTMENT = 21.77 X 

SIMPLE PAYBACK = 1.8 YEARS. 

DISCOUNTED PAYBACK = 1.9 YEARS. 



SENSI[IVIIy ANALYSIS
 

SIM*PLE DISCOUNTEi 
P'AYBACK AYtFAYA-.K 

AFTER CHANGING THE INTEREST RATE ON THE ORIGIUAL LOAN TO 9.: 

VARIABLE CHANGE NO. 
 1: 17.8 % 2.0 YEARS 2.3 YEARS 

AFIER CHANGING THE INTERESf RATE ON THE I}RIGIiUAL LOAN TO 12.: 

VARIABLE CHANGE NO. 2: 19.7 % 2.4 YEARS 2.3 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 15.: 

VARIABI.E CHANGE NO. 3: 19.6 z 2.4 YEARS 2.4 YEARS 

.409 CP SECONDS EXECUTION TIME.
 

C)0 
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Job Hotel
 

ECO No. 3
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 12
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Fuel consumption for hot water appears excessive, about twice what is expected
 

from engineering estimates.
 

2. 	Recommendation: Investigate cause of excessive consumption. Underground fuel tanks
 
may be leaking or hidden hot water lines may not be insulated. Replacement of
 
the two fuel tanks with fiberglass tanks, which are not prone to rusting out
 
in the beach environment, is the higher cost of the two projects, and is
 
assumed in the following cost estimate.
 

3. 	Projected savings:
 

Electric Fuels
 
kWh LP Gas Diesel Bunker C
 

IG IG IG 

Enerqy Reduction 10,400 

Cost Reduction 29.400 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change $ 25,200 (J)
 

B. 	Foreign exchange component of A. above $ 9,100 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 5,000 .(J) 

D. 	Estimated increase/decrease inmaintenance cost 
 0
 
resulting from this ECO
 

E. 	Estimated useful life of recommendation 15 years
 

F. 	Salvage value (or disposal cost) $ 0 -(J) 

G. 	Simple payback period cost of change $25,200 
net 	reduced annual cost = $29,400/yr - 0.9 years 



CASH FLOW ANALYSIS FOR: TOURIST HOTEL, ECO NO. 3 

IHE PRICE OF THE PLANT = 25200.00 
1HE PRILE OF THE LAND 0.00 
IHE AhOUNT OF THE DOWN PAYMENT = 0.00 

THE AIMOUNI OF THE ORIGI1AL LOAN 2U200.00 
IHE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS, Al 9.0 PERCENT. 
rHE ANNJAL INFLATION RATE = 18.0 PERCENT. 
IHE FRESEINT VALUE CALCULATION RATE - 10.0 PERCENT. 
IHE ANNUAL COSTS = 0.00 

1.0 FERCENI (F THE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 
TiiE REhAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
l*HE TAX CREfDIT RATE IS 0.0 PERCENI. 
DEPRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 

THE ANNUAL INCOME = 29400.00 
THE SALVAGE VALUE = 0.00 
iHE LIFE OF THIS STUDY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALhNCE EQUITY 

ANNUAL 
INCOME 

TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

14ET 
PRESENT 
VALUE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
!5 

25200. 
21850. 
18199. 
14220. 
9882. 
5154. 

-0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
3350, 
7302. 
11966. 
17469. 
23964. 
31627. 
40669. 
51339. 
63930. 
78786. 
96318. 
117004. 
141415. 
170219. 
204208. 

0. 
29400. 
34692. 
40937. 
48305. 
57000. 
67260. 
79367. 
93653. 
110510. 
130402. 
153875. 
181572. 
214255. 
252821. 
298329. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
5618. 
5618. 
5618. 
5618. 
5618. 
5618. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
23782. 
29074. 
35319. 
42688. 
51382. 
61642. 
79367. 
93653. 
110510. 
130402. 
153875. 
181572. 
214255. 
252821. 
298329. 

0. 
5996. 
4280. 
4200. 
4200. 
4200. 
4200. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
8004. 
11157. 
14003. 
17319. 
21232. 
25849. 
35715. 
42144. 
49730. 
58681. 
69244. 
81708. 
96415. 
113770. 
134248. 

0. 
15779. 
17917. 
21316. 
25368. 
30151. 
35794. 
43652. 
51509. 
60781. 
71721. 
84631. 
99865. 
117840. 
139052. 
164081. 

0. 
14344. 
14808. 
16015. 
17327. 
18721. 
20205. 
22400. 
24029. 
25777. 
27652. 
29663. 
31820. 
34134. 
36617. 
39280. 

0 
14344. 
29152. 
45166. 
62493. 
81214. 
101419. 
123819. 
147849. 
173626. 
201277. 
230940. 
262760. 
296894. 
333511. 
372790. 

. 
I 

RETURN ON INVESTMENT = 19.67 2 

SIMPLE PAYBACK = 1.7 YEARS. 

DISCOUNTED PAYBACK = 1.7 YEARS. 



SENSITIVITY ANALYSIS 

RETURN ON 
INVESTMENT 

SIMPLE 
PAYBACK 

DISCOUNTED 
PAYBACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 1: 19.7 Z 1.7 YEARS 

9.: 

1.7 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 19.6 x 1.7 YEARS 

12.: 

1.8 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINlAL LOAN TO 

VARIABLE CHANGE NO. 3: 19.6 % 1.7 YEARS 1.8 YEARS 

.411 CP SECONDS EXECUTION TIME. 

uL 

I 
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Job Hotel
 

ECO 	No. 
 4
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 12
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 
 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions: Switches are installed on veranda sliding glass
 

doors to turn off room air conditioner when door is open, however many
 

of these are not in operating condition.
 

2. 	Recommendation: 
 Repair or replace systems to restore to operation in
 

all rooms. Repeat complete system check every five years, with annual
 

spot checks.
 

3. 	Projected savings:
 

Electric 	 Fuels
 

kWh LP Gas Diesel Bunker C
 
IG 
 IG 
 IG
 

Energy Reduction 
 16,800
 
Cost Reduction 
 $3528
 

4. 	Cost analysis:
 

A. Estimated cost for design, acquisition, and installation
 
of recommended change 
 $4,700 .(J)
 

B. 	Foreign exchange component of A. above $ 530 -(U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above 
 $ 	 300 ,(J) 
D. 	Estimated nas decrease in maintenance cost 200 (j) 

resulting from this ECO $ 

E. 	Estimated useful life of recommendation 
 5 years
 

F. 	Salvage value (or disposal cost) 
 $ 	 0 (J) 

G. 	Simple payback period = cost of change
 
net reduced annual cost = 	 $ 4,700= 1.4 years 

$ 3,328 



CASH FLOW ANALYSIS FOR: TOURIST HOTEL, ECO NO. 4
 

THE PRICE OF THE PLANT = 4700.00 
THE PRICE OF THE LAND = 0.00 
THE AMOUNT OF THE DOWN PAYMENT 0.00 
THE AMOUNT OF THE ORIGINAL LOAN = 4700.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS. AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 PERCENT. 
THE PRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
THE ANNUAL COSTS = 200.00 
1.0 PERCENT OF THE PLANT PRICE IS DEPRECIATED FOR ONLY 5 YEARS. 

THE REMAINING PLANT PRICE WAS DEPRECIATED FOR 5 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 3528.00 
THE SALVAGE VALUE = 0.00 
THE LIFE OF THIS STUDY IS 6 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

EPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
PRESENT 
VALUE 

0 
1 
2 
3 
4 
5 
6 

4700. 
4075. 
3394. 
2652. 
1043. 
961. 
-0. 

0. 
625. 
1362. 
2232. 
3258. 
4469. 
5899. 

0. 
3528. 
4163. 
4912. 
5797. 
6840. 
8071. 

0. 
200. 
236. 
278. 
329. 
388. 
458. 

0. 
1048. 
1048. 
1048. 
1048. 
1048. 
1048. 

0. 
2480. 
3115. 
3865. 
4749. 
5792. 
7023. 

0. 
1252. 
940. 
940. 
940. 
940. 

0. 

0. 
553. 
979. 
1316. 
1714. 
2183. 
3161. 

.0. 
1928. 
2137. 
2549. 
3035. 
3609. 
3863. 

0. 
1752. 
1766. 
1915. 
2073. 
2241. 
2181. 

0. 
1752. 
3518. 
5433. 
7506. 
9747. 
11927. 

1 

RETURN ON INVESTMENT = 16.78 T 

SIMPLE PAYBACK = 2.5 YEARS. 

DISCOUNTED PAYBACK = 2.6 YEARS. 



RETURN ON SIMPLE 
INVESrHENr PAYBACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARlABLE CHANGE NO. I: 15.6 X 2.6 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 15.2 % 2.6 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3: 14.8 X 2.6 YEARS 

DISCOUNTED 
PAYBACK 

?.: 

2.8 YEARS 

12.: 

2.8 YEARS 

15.: 

2.9 YEARS 

.360 CP SECONDS EXECUTION TIME. 

Un 
I 
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Job. Hotel 

ECO No. 5 

ENERGY CONSERVATION OPPORTUNITY 

Jamaican Private Sector 

ECO Type 10 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Hot 	water from hotel laundry being dumped to drain.
 

2. 	Recommendation:
 

Install heat exchanger to preheat fresh makeup water.
 

3. 	Projected savings:
 

Electric Fuels
 
kWh 	 LP Gas Diesel Bunker C
 

IG IG 
 IG
 
Energy Reduction 2,190
 

Cost Reduction 1$6,160
 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 9,544 (W) 

B. 	Foreign exchange component of A. above $ 1,700 (U.S.) 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 414 (J) 

D. 	Estimated ncre decrease inmaintenance cost 150/yr (' 
resulting from this ECO 1_0/___•_(J)_ 

E. 	Estimated useful life of reconnendation 15 years
 

F. 	Salvage value (or disposal cost) $ 0 ()
 

cost of change
G. 	Simple payback period coto=cag
net reduced annual cost 
= 9,544 1.59 
 years
 
6,010
 



CASH FLOW ANALYSIS FOR: TOURIST HOTEL, ECO NO. 5
 

THE PRICE OF THE PLANT 9544.00 
THE PRICE OF THE LAND 0.00
I HE AMIUUNI OF THE DOWN PAYMENT = 0.00
THE AMOUNT OF THE ORIG114AL LOAN = 9544.00WIE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT.
[HE ANNUAL ItJFLA[ION RATE = 18.0 PERCENI. 
THE PRESENT VALUE CALCULATION RAIE = 10.0 PERCENT. 
THE ANNUAL COSTS = 150.00
1.0 PERCENT OF THE PLANT PRICE IS [EPRECIAfEl' FOR ONLY 6 YEARS.

rll- REi-iAIij, ,j PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
HIE TAX CRfIIT RATE IS 0.0 PERCENT.LIEPRECIAFION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD.

IHE ANNUAL INCOME = 6160.00 
THE SALVAIGE VALUE = 0.00 
IHE LTIFE OlF THIS STUDY IS 15 YEARS. 
THE 'TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR 

0 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
1 

BALANCE 

9544. 
8275. 
6893. 
5385. 
3743. 
1952. 

-0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

EGUITY 

0. 
1269. 
2766. 
4532. 
6616. 
9076. 
11978. 
15403. 
19444. 
24212. 
29839. 
36478. 
44313. 
53558. 
64467. 
77340. 

ANNUAL 
INCOME 

0. 
6160. 
7269. 
8577. 

10121. 
11943. 
14093. 
16629. 
19623. 
23155. 
27322. 
32240. 
38044. 
44892. 
52972. 
62507. 

OPERA-
TIONAL 
COSTS 

0. 
150. 
177. 
209. 
246. 
291. 
343. 
405. 
478. 
564. 
665. 
785. 
926. 
1093. 
1290. 
1522. 

AIIORT-
IZATION 

0. 
2123. 
2128. 
2128. 
2128. 
2128. 
2128. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

CASH 
FLOW 

0. 
4032. 
5141. 
6450. 
7994. 
9815. 
11965. 
16629. 
19623. 
23155. 
27322. 
32240. 
38044. 
44892. 
52972. 
62507. 

DEPRE-
CIATION 

0. 
2271. 
1621. 
1591. 
1591. 
1591. 
1591. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

TAXES 

0. 
793. 

1584. 
2186. 
2881. 
3701. 
4668. 
7483. 
8830. 
10420. 
12295. 
14508. 
17120. 
20201. 
23837. 
2B128. 

AFTER TAX 
CASH FLOW 

0. 
3240. 
3557. 
4263. 
5112. 
6114. 
7297. 
9146. 
10792. 
12735. 
15027. 
17732. 
20924. 
24690. 
29135. 
34379. 

PRESENT 
VALUE 

0. 
2945. 
2940. 
3203. 
3492. 
3797. 
4119. 
4693. 
i;035. 
5401. 
5794. 
6215. 
6667. 
7152. 
7672. 
8230. 

NET 
PRESENT 
VALUE 

O. 
2945. 
5855. 
9088. 
12580. 
16377. 
20495. 
25J89. 
30223. 
35624. 
41418. 
47633. 
5-300. 
614!j2. 
69124, 
7735*. 

RE TURN ON INVESTMENT = 14.97 % 

SIMPLE PAYBACK = 2.8 YEARS. 

DISCOUNTED PAYBACK = 3.1 YEARS. 



SENSITIVITY ANALYSIS 

RETURN ON SIMPLE DISCOUNTED
 
INVESI !4EINT PAYBACIK PAYBACK 

AFTER CHANGING THE INTEREST RATE 01 THE ORI(ilUAL LOAN TO 9.: 

VARIABLE CHANGE NO. 1: 14.8 X 2.8 YEARS 3.2 YEARS
 

AFTER CHANGING THE INTEREST RATE Oil THE ORIGINAL L.OAN TO 12.: 

VARIABLE CHANGE NO.. 2; 14.7 Z% 2.9 YEARS 3.3 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 15.:
 

VARIAILE CHANGE NO. 3: 14.7 Z 2.9 YEARS 3.4 YEARS
 

.n
 

.420 CP SECONDIS EXECUTION TIME.I
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Job Hotel
 

ECO 	No. 
 6
 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO 	Type 6-10-4
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. 
Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 
 10. 	Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Hot 	water for the kitchen and west wing is provided by an oil-fired boiler.
 

Showerhead nozzles deliver high flow rate of hot water.
 

2. Recommendation:
 
Install waste heat recovery system to heat domestic hot water using heat
 

rejected in air conditioning refrigerant desuperheater and condenser
 

sections. Install flow restricting bathroom showerheads.
 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas Diesel Bunker C
 

IG 
 IG 
 IG
 

Energy Reduction 
 5.100
 
Cost Reduction 	 '
 

S14.400Q
 

4. 	Cost analysis:
 

A. 	Estimateo cost for design, acquisition, and installation
 
of recommended change 
 $ 28,600 (j)
 

B. 	Foreign exchange component of A. above 
 $ 10,000 (U.S.) 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 3,800 (J) 

D. 	Estimated ncrease decrease in maintenance cost 200 (J)

resulting §romthis ECO 
 $ 200
 

E. 	Estimated useful life of recommendation 
 10 years
 

F. 	Salvage value (or disposal cost) $ 1,000 () 

G. 	Simple payback period = cost of change

net 	reduced annual cost = $28,600 = 2.0 years
 

'14,200/yr
 



CASH FLOW ANALYSIS FOR: 10JURIST HOTEL, ECQ NO. 6 

THE PRICE OF THE PLANT = 28600.00 
THE PRICE OF THE LAND 00.00 
IlE AIOUNI. OF THE DOWN PAYMENT 0.0 
THE A-IOUNI OF THE ORIGINAL LOAN 28600.00 
IHE TERMIS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 FERCENT. 
THE FRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
filE AiNNUAL COSIS - 200.00 
1.0 FERCENr OF 1HE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 

THE REIIAINING PL.AIJT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TA-' CREDIT RATE IS 0.0 PERCET. 
DEPRECIATION WAS CALCULATED USING lHE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 14400.00 
I-E SALVAE VALUE = 1000.00 
THE LIFE I THIS STUDY IS 10 "EARS. 
TIIE TAX f;RACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AIMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
PRESENT 

VALUE 

0 
1 
2 
3 
4 

5 
6 
7 
8 

9 
10 

28600. 
24798. 
20655. 
16138. 
11215. 

5849. 
-0. 
0. 
0. 

0. 
0. 

0. 
3802. 
8287. 

"13584. 
19826. 

27197. 
3589.4. 
46156. 
58266. 

72555. 
89416. 

0. 
14400. 
16992. 
20051. 
23660. 

27918. 
32944. 
39874. 
45871. 

54128. 
63871. 

0. 
200. 
236. 
278. 
329. 

388. 
458. 
540. 
637. 

752. 
887. 

0. 
6376. 
6376. 
63i6. 
6376. 

6376. 
6376. 

0. 
0. 

0. 
0. 

0. 
8024. 
10616. 
13675. 
17284. 

215,13. 
26568. 
38874. 
45871. 

54128. 
63871. 

0. 
6805. 
4850. 
4600. 
4600. 

4600. 
4600. 

0. 
0. 

0. 
0. 

0. 
549. 

2591. 
4084. 
5708. 

7624. 
9886. 
17493. 
20642. 

24357. 
28742. 

0. 
7476. 
8025. 
9591. 
11576. 

13919. 
166B3. 
21380. 
25229. 

29770. 
35129. 

0. 
6796. 
6632. 
7206. 
7907. 

8642. 
9417. 
10972. 
11769. 

12625. 
13544. 

0. 
6796. 
13428. 
20635. 
28542. 

37184. 
46601. 
57572. 
693-12. 

81967. 
95511. 

1 
a% 
1 

RETURN ON INVESTMENT = 12.81 X 

SIMPLE PAYBACK = 3.5 YEARS. 

DISCOUNTED PAYBACK = 4.0 YEARS. 



SENSITIVIFY ANALYSIS
 

RETUR N ON SIMPLE DISCOUNTED 
INVES I ;IENT PAYBACIK PAYBACK 

AFTER CHANGING THE INTEREST RATE ON 
IHE ORIGINAL LOAN TO 9.: 

VARIABLE CHANGE NO. 1: 12.6 X 3.6 YEARS 4.1 YEARS
 

AFTER GHAUIGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 12.: 

VARIABLE CHANGE N. 2: 12.5 Z 3.6 YEARS 4.2 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO is.: 

VARIABLE CHANGE N1O. 3: 11.5 . 4.4 YEARS 5.1 YEARS
 

.406 CP SECONDS EXECUTION TIME.
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Job Hotel
 

ECO 	No. 
 7
 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO 	Type 6-10-4
 

1. 	Building Envelope 6. Air conditioning 11. Solar
2. 	Insulation 
 7. 	Ventilation 
 12. 	 Operations and maintenance
3.. 	 Lighting 8. Process heating 13. Motors
4. 	Hot water 9. Production equipment 14. Power factor
5. 	Food services 10. 
Heat recovery 99. Miscellaneous
 

1. 	Existing conditions: 
 Chiller system for air conditioning serving east
 

end of new wing of hotel is in 	need of extensive repair. 
Hot 	water
 

supplied to the rooms is provided by an oil-fired boiler. Showerhead
 

nozzles deliver high flow rate of hot water.
 
2. 	Recommendation: 
 Replace chiller system with new unit incorporating modu

lating controls and heat recovery to heat domestic hot water using heat
 

rejected in the refrigerant desuperheater and condenser sections. 
 Install
 

flow restricting bathroom showerheads.
 
3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas Diesel Bunker C
IG 
 IG 
 IG
 

Enerqy Reduction 63,000
Cost Reduction	 2P700 
$13,000 


$ 7,640

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 

of recommended change 
 $ 66,500 (J)
 

B. Foreign exchange component 	of A. above 
 $ 23,500 (U.S.) 

C. 	Duty (customs, consumption, stamp taxes) on B above 
 $ 	 7,500 _(J) 

D. 	 Estimated increase/M as inmaintenance cost 200 (
resulting from this ECO 

E. 	Estimated useful life of reconmendation 
 10 years

F. Sa. e value (or disposal 	cost) $ 	4,500 (3)
 

G. 	Simple payback period = cost of change

net reduced annual cost = $66,500 = 3.2 years 

$20,840/yr 



CASH FLOW ANALYSIS FOR: TOURIST HOTEL, ECO NO. 7 

THE PRICE OF THE PLANT 66500.00 
I HE P'RICE OF THE LAND = 0.00 
lliE AiiOlI.Nr OF THE D'OWN PAYMENT = 0.00 
THE raJuNr OF THE ORIGINAL LOAN 66500.00 
1 iE TERIIS OF IHE ORIGINAL LOAN ARE: 6 *EARS, A[ 9.0 PERCENT. 
rilE ANNUAL INFLA1ION RATE = 10.0 PERCENI. 
THE 'lEzSENI VALUE CALCULATION RATE -- 10.0 FRCENf. 
) HE ANIqUAL COSTS 200.00 

io -[iN[c-ir OF THE PLANT PRICE IS EFREGIAIET' FOR ONLY 6 YEARS. 
FilE REMIAII N. FLANU PRICE WAS DEFRECIAE-ED FOR 6 YEARS. 
1HE IAX CREPLI RATE IS 0.0 PERCENT. 
[- PRECIiTION WAS CALCULATEr, IJSIN; IBEDOUBL [tECLlt4INj JiALANCE METHOD. 
IHE AI-Ail. INCTME 20640.00 
(HE SALV.AGE VALUE = 4500.00 
IHE LIFE OF IHIS STDIIY IS 10 YEARS. 
TlE iAX t;RACKETl IS 45.00 PERCENT. 

F-411 OF 
(EAR BAI.AICE EQUITY 

ANNUAL 
INCO -." 

OPERA-
TIONAL 
COSIS 

ATIRT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
1:Rlzf:SFIli 

VA1I.UE 

0 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 

66500. 
57661. 
48026. 

37524. 
26077. 
13600. 

-0. 
o. 
0. 
0. 
0. 

0. 
8839. 
19269. 

31577. 
46100. 
L3237. 
83459. 

107321. 
135478. 
168703. 
207909. 

0. 
20640. 
24355. 
28739. 
33912. 
-10016. 

47219. 
55719. 
65748. 
77583. 
91548. 

0. 
200. 
236. 

2 78. 
329. 
388. 
458. 
540. 
637. 
752. 
887. 

0. 
14824. 
1.1824. 
14824. 
1-1H.! 4. 
14824. 
14824. 

0. 
0. 
0. 
0. 

0. 
5816. 
9531. 

13915. 
19088. 
25192. 
32395. 
55719. 
65748. 
77583. 
91548. 

0. 
15823. 
11295. 

10334. 
10334. 
10334. 
10334. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 

1612. 
3939. 
6686. 
9928. 

25073. 
29587. 
34912. 
41196. 

0. 
0. 
0. 

12303. 
151.%. 
18:306. 
22467. 
30645. 
36161. 
42671. 
50351. 

0. 
0. 
O. 

92-14. 
10317. 
111i91. 
126i02. 
15726. 
16870. 
18096. 
19413. 

o. 
'). 

i. 

1112'14. 
1 'y,0. 
31o61. 
K376-S. 

59489. 
76359. 
94455. 
113868. 

o 

RETURN ON INVESTMENT = 5.53 X 

SIMPLE PAYBACK = 5.9 YEARS. 

DISCOUNTED PAYBACI\ = 7.4 (EARS. 



SEI31TIVI1Y ANALYSIS 

AFTER CHANGItG ;HE INTEREST 

VARIABLE CHANGE NO. 1: 

AFTER CHANGING THE INIEREST 

VARIABLE CHANGE NO. 2" 

RETURN ON SIMPLE 
I 'JESi iENr PAYBACIK 

RATE ON rHE ORIGINAL LOAN TO 

5.4 % 6.0 YEARS 

RATE ON IHIE ORIGCNAL LOAN TO 

5.2 X 6.5 YEARS 

9.: 

12.: 

IISCOIJNTED 
PAY i;ACN 

7.5 YEARS 

7.6 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3: 5.0 Z 6.5 YEARS 

is.: 

7.7 YEARS 

.383 CP SECONDS EXECUTION TIME. 

Ln 
I 
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Job Hotel
 

ECO 	No. 8 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO 	Type 6
 

1. 	Building Envelope 6. Air conditioning 11. Solar
2. 	Insulation 
 7. 	Ventilation 
 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 
 13. Motors

4. 	Hot water 9. Production equipment 14. Power factor

5. 	Food services 
 10. 	Heat recovery 99. Miscellaneous
 

1. 	Existing conditions: 
 Power bills do not correlate with occupancy;
 

instead they correspond to weather data. 
This indicates that air con

ditioning is in use during unoccupied periods. Thermostats broken in
 

some rooms.
 
2. 	Recommendation: 
 Install occupancy detectors and setback thermostats to
 

reduce air conditioning usage during empty periods. 
 System will also
 

allow more accurate control than presently possible wiLh damaged thermostats.
 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP

•IG
Gas Diesel Bunker C
IG 
 IG
 

.Energy Reduction 84,000 
Cost Reduction 840

_ 

$17,640 
4. 	Cost analysis:
 

A. Estimated cost for design, 	acquisition, and installation
 
of recommended change 
 $ 52,900 _(J)
 

B. Foreign exchange component 	of A. above 
 $ 18,800 (U.S.) 

C. 	Duty (customs, consumption, stamp taxes) on 
B above $ 10,000 (J) 

D. 	Estimated ieasdecrease inmaintenance cost
 
resulting fromthis ECO $ 1,500
 

E. 	Estimated useful life of recommendation 
 8 years
 

F. Salyaa value (or disposal 	cost) 
 $ 10,000 (J)
 

G. 	Simple payback period = cost of change
net reduced annual cost = 	$52,900 = 3.3 years 

$16 ,140/yr 



CASH FLOW ANALYSIS FOR: TOIURIST HOTEL, ECO NO. 8
 

THE PRICE OF THE PLANT = 52900.0o 
rHE PRICE OF ,HE LAND 0.00 
I HE AJOUNI 0! THE DOWN PAYMENT = 0.00 
[HE AIfOUNT 01 TkE ORIGINAL LOAN 52900.00 
iHE TERIS (IF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
THE ANNLUAL 1INFLATION RATE = 1S.0 PERCENT. 
THE PRESEIJI VALUE CALt;ULArION RAIE - 10.0 PF'it'ENr. 
I HE eNiIUAL CUSTS 1500.00I.0 PER(i. fI OF IHE P.ANI FRICE IS fDEFFRECIAjEL' FOR OULY 6 YEARS. 
THE REhAIIIING PLANT PRICE WAS DEPRECIAIET, FOR 6 YEAR*S. 
TH4E TAX CI'EDIT RATE IS 0.0 PERCENT.
['EPREC IATION WAS CALCULAIED USING THE DOU"LE DECI.ING TIALANCE METHOD. 
fiE ANUIUAL INCOME = 17640.00 
THE SALVAGE VALUE = 10000.00 
MhE LrFE OF THIS STUDY IS 8 YEARS. 

THE lAX BRACKET IS 45.00 PERCENT. 

END[. OF 
YEAR BALANCE EllUITY 

AtNNUAL 
INCOME 

OPERA-
TIOT]JAL 
COSTS 

AM0.:r-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH -LOW 

PRESENT 
VALUE 

N4l 
11 i 

0 
1 

23 
4 
5 
6 
7 
8 

52900. 
4:69. 

3H:'04.29350. 
20744. 
1C.81 9. 

-0. 
0. 
0. 

0. 
7031. 

15329.25119. 
36672. 
50305. 
66391. 
85373. 
107771. 

0. 
176410. 

201315.24562. 
2S9EF.3. 
34200. 
403,56. 
47620. 
56192. 

0. 
1500. 

17,0.2089. 
2465. 
2908. 
3432. 
404?. 
4778. 

0. 
11792. 

11792.11792. 
11792. 
1t792. 
11752. 

0. 
0. 

0. 
5848. 

9023.12769. 
17191. 
22408. 
26564. 
47620. 
56192. 

0. 
12587. 

8985.7150. 
7150. 
7150. 
7150. 

0. 
0. 

0. 
0. 

17.2529. 
4518. 
6866. 
9636. 
21429. 
25286. 

0. 
0.0. 

900ot.10241. 
12672. 
15542. 
18928. 
26191. 
30905. 

O. 

7413.76,714. 
8655. 
9650o. 

106841. 
13440. 
14418. 

O. 
0. 

:-113.1 ;13/. 

/19135:. 

ON 

RETURN ON INVESTMENT = 3.92 Z 

SIMPLE PAYBACK = 5.5 YEARS. 

DISCOUNTED PAYBACK = 6.7 YEARS. 



SENSI111VIl Y ANALYSIS 

RETURN (IN SIMPLE 
INVESTijENT 
 PAYBACK 

AFTER CHANGING THE INTEREST RATE ON 111E ORIGINAL LOAN T'0 

VARIABLE CHANGE NO. 1: 1.2 X 
 6.5 YEARS 


AFTER CHANGING THE INTEREST RAIE ON THE ORIGINAL LOAN TO 


VARIABLE CHANGE NO. 
 2: 
 .9 7' 6.5 YEARS 


AFTER C:HANGING THE INTEREST RATE ON THE. ORIGINAL LOAN 10 

VARIABLE CHANGE NO. 
 3: 
 .5 % 
 6.6 'EARS 


.36 


P SECONDS EXECUTION TIME.
 

DISCOUNIED 
PAYBACK 

9.: 

7,6 YEARS 

12.: 

7.7 YEARS 

15.: 

7.8 YEARS 

0o 
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Job Hotel
 

ECO 	No. 9
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type ii
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process'heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions: Apartment buildings have electric hot water
 

heaters. Roofs are south sloping with good exposure.
 

. Recommendation: Install solar hot water systems on each of the three
 

apartment buildings.. A collector array of,165 sq. ft. is recommended
 

for 	each building to provide 85% of the building's hot water.
 

3. 	Projected savings:
 

Electric Fuels
 

kwh LP Gas Diesel I Bunker C 
IG IG( IG 

Enerq.: Reduction 28,600
 

Cost Reduction $ 6,000
 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change $ 19,800 (J)
 

B. Foreign exchange component 	of A. above 1,680--- (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above 900 (J)
 

D. 	Estmated<J!Z /decrease inmaintenance cost 525 (J)
 
resulting from this ECO
 

E. 	Estimated useful life of recommendation 12 years
 

F. U3Xaaj value (or disposal cost) $ 4,500 (J) 

= cost of changeG. 	Simple payback period 
 net reduced annual cost $19,800 = 3.6 years 

$ 5,475/yr 



CASOi 1..OW ANALYSIS FOR:: IOtRIST HOTEL, ECO NO. 9 

THE PRICE OF THE PLANT = 19000.00 

I IE PRICE OF lHE LANI = 0.00 

WtE AiOUN I OF THE DOWN PAYMENr - 0.00 

]HE AMUUNT OF THE ORIGINAL LOAN -: 19800.00 

tHE TERIS OF [HE ORIGINAL LOAN AR:E: 6 YEARS. AT 9.0 PERCENT. 

rHE ANNUAL INFLATION RATE = 18.0 'ERNEN. 

THE F'RESE14f VALUE CALCULATION kAlF -- 10.0 PIAlC.EsI. 
(IHE AIWIIIAL COSTS - 525.00 
1.0 PERCENt OF THE PLANT PRICE IS IEI-RECIAIEI FOR ONLY 6 YEARS. 

[ HE REIAINIING PLANT PRICE WAS IiEFRECIATEDI FOR 6 YEARS. 

1HE TAX CREDIT RATE IS 0.0 FERCENI. 
[E-RECIAl ION WAS CALCULATED USIIG tHE DOUBLE LIECLIINO B;ALANCE METHOD. 

fHE ANNUAl I4COME = 6000.00 

;iE 3ALVAGE VALUE = 4500.00 
T);E LIFE OF IHIS STUDY IS 12 YEARS. 

rHE lAX ERACIKET IS 45.00 PERCENT. 

END OF 
YEAR 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

BAIAUCE 

19800. 
17168. 
14300. 
11173. 
7764. 

4049. 
-0. 
0. 
0. 
0. 
0. 
0. 
0. 

EQUITY 

0. 
2632. 
5737. 
9402. 
13726. 
18829. 
24849. 
31954. 
40338. 
50230. 
61904. 
72678. 
91932. 

ANNUAL 
ItNCOIIE 

0. 

6000. 
70.10. 

83.5til. 
78"14. 
11633. 
131-27. 
16197. 
19113. 
22553. 
26613. 
31403. 
37056. 

TIONAL 
COSIS 

0. 

.2
5 
. 

620. 

731. 
86.3. 
101w. 
1201. 
1417. 
1672. 
1973. 
2329. 
2748. 
3242. 

AiHORT-
IZAI ION 

0. 

4414. 
4414. 
4414. 
4414. 
4414. 
4414. 

0. 
0. 
0. 
0. 
0. 
0. 

CASH 

FLOW 

0. 

1586. 
2666. 
3941. 
5-144. 
7219. 
9313. 
16197. 
19113. 
22553. 
26613. 
3140-3. 
37056. 

LEPRE-

CIA' ION 

0. 

4711. 
3363. 
2550. 
2550. 
2550. 
2550. 

0. 
0. 

0. 
0. 

TAXES 

0. 

0. 
0. 

626. 
1302. 
2101. 
3043. 
7289. 
8601. 
10149. 
11976. 
14131. 
16675. 

AFTER TAX 

CASH FLOW 

0. 

0. 

3315. 
41.12. 
511H. 
6270. 
8909. 
10512. 
12404. 
14637. 
17272. 
20381. 

FRESEU*I 

VALUE 

0. 

0. 

2491. 
2829. 
3176. 
3539. 
4571. 
-1904. 
5261. 
5643. 
6054. 
6494. 

FRESt.N| 

4,1,I.IUh 

0. 

0. 

2,191. 
S320. 
03.98. 
12037. 
16608. 
21512. 
26773. 
32416. 
38469. 
449,63o 

:.1. 

RETURN ON INVESTMENT = 7.07 X 

SIMPLE PAYBACK = 6.5 YEARS. 

DISCOUNTED PAYBACK = 7.7 YEARS. 



SENSITIVITY ANALYSIS
 

REFURN ON SIMPLE DISCOLINFED 
INVESIMENr PAYBACK PAYBACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 9.:
 

VARIABLE CHANGE NO. 1: 6.2 % 6.7 YEARS 8.1 YEARS
 

AFTER CHAN4GING THE INTEREST RATE ON THE ORIGINAL LOAN TO 12.:
 

VARIABLE CHANGE NO. 2: 6.1 .% 6.7 YEARS 8.2 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 15.:
 

VARIABLE CHANGE NO. 3: 5.5 X 6.9 YEARS 8.7 YEARS
 

.397 CP SECONDS EXECUTION TIME.
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Job Hotel
 

ECO No. _10
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type II
 

1. 	Building Envelope 6. Air conditioning 11. Solar
2. 	Insulation 7. Ventilation 12. 
 Operations and maintenance
 
3. 	Lighting 8. Process heating 
 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor

5. 	Food services 10. Heat recovery 
 99. Miscellaneous
 

1. 	Existing conditions: Assuming ECO-5 is enacted, hot water for the laundry
 

will be preheated to 110°F using the waste washwater stream. 
The 	oil-fired
 

boiler will be required to heat the water to the final 1500F temperature
 

before washing.
 
2. 	Recommendation: Install solar panels for final heating of water to 1500 F.
 

A collector array of 1,180 sq. ft. will displace 85% of the oil that would
 

have been used. A small additional amount of electricity will be required
 

for pumping.
 

3. Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas Diesel Bunker C
 

_IG IG I IG 

Energy Reduction -876 2,.190
 
Cost Reduction 
 -	 I 

-$184 	 $6,175
4. 	Cost analysis:
 
A. 	Estimated cost for design, acquisition, and'installation
 

of recommended change 
 $ 47,400 (j)
 

B. 	Foreign exchange component of A. above 
 $ 4,000 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 2,100 _(j) 

D. 	Estimated increase/decrease in maintenance cost 
 500
 
resulting from this ECO (J)
 

E. 	Estimated useful life of recommendation 
 12 years
 

F. 	 SalvIae value (or disposal cost) $ 8,000 (J) 

G. 	Simple payback period - cost of change
net reduced annual cost = _S47400 8.6 years 

$5,491/yr
 



CAS14 FLUW ANALYSIS FOR: TOURIST HOIEL. ECO NO. 10
 

FHE PRICE OF THE PLANT = 47400.00 

THE PRICE OF THE lAND 0.00 
THE AMOUNt OF THE D'OWN PAYMENT 0.00 
THE AMOUNT OF THE ORIGINAL LOAN 47400.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEAlSY, AT 9.0 PERCENT. 
THE ANUUAl. INFLATION RATE = 18.0 [ERCENI. 
THE PRESENT VALUE CALCULATION RATE - 10.0 PERCENT. 
THE ANNUAL COSTS = 500.00 

1.0 PERCENT OF THE PLANT PRICE IS LEFRFCIAlE[l FOR ONLY 6 YEARS. 
THE RIEMAINI14G PLANT PRICE WAS DEPRECIATEb FOR 6 YEARS. 
THE TAX CREDIT RAIE IS 0.0 PER:Eill. 
[EPkECJAi2UN WAS CALCULAIEB USING THE [OULE- DECLINING BALAIUCE liET1IO'. 
iHE As*AIAL INCOME 599!.00 
TilE SALVAGE VALUE = 8000.00 
THE LIFE OF THIS STUDY IS 12 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOiE 

OPERA-

[IONAL 
Cosrs 

AtIORT-
IZA11ON 

CASH 
FLOW 

.-EPRE-
-IATION TAXES 

AFTER TAX 
CASH FLOW 

PRESE1F 
VALUE 

UE! 

-RFSLNI 
UE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

47400. 
41100. 

34232. 
26747. 
18-87. 
9694. 

-0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 
6300. 

13735. 
22508. 
32859. 
4t074. 
59488. 
76496. 
96566. 
120248. 
148194. 
181169. 

220080. 

0. 
5t991. 
7069. 
8342. 
i;Zi43. 

11615;. 
13706. 
16173. 
19084. 
22519. 
26573. 
31356. 

37000. 

0. 
,500. 

590. 
696. 
8'22. 
969. 

1144. 
1350. 
1593. 
1879. 
2218. 
2617. 

3038. 

0. 
10566. 

10566. 
10566. 
10566. 
10566. 
10566. 

0. 
0. 
0. 
0. 
0. 

0. 

0. 
-4575. 

-3497. 
-2225. 
-723. 
1049. 
31.10. 
16173. 
19084. 
22519. 
26573. 
31356. 

37000. 

0. 
11278. 

8051. 
6567. 
6567. 
6567. 
6567. 

0. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 

7278. 
8588. 
10134. 
11958. 
14110. 

16650. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 

8895. 
10496. 
12386. 
1461- . 
17246. 

20350. 

0. 

0. 
0. 
0. 
0. 
0. 

4565. 
4897. 
5253. 
5635. 
6045. 

6484. 

0. 
0. 0. 

0. 
o. 
(. 
0. 
0. 

45J65. 
9;61. 
14714. 
20349. 
26393. 

32877. 

PROJECT HAS YET TO BREAK EVEN. 

SIMPLE PAYBACK = 10.5 YEARS. 

DISCOUNTED PAYBACK = 13.2 YEARS. 



SENSITIVITY ANALYSIS
 

RETURN ON SI!PLE ['ISCOUNTED 
INVESTIIENT PAY DACIK PAYBACK 

AFTER CHANCIUG THE INTEREST RATE ON THE ORIGINAL LOAN 10 9.: 

VARIABLE CHANGE NO. 1: 
 --3.7 % 10.5 YEARS 12.2 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 
 12.:
 

VARIABLE CHANGE NO. 2: -3.7 Z 
 10.5 YEARS 11.2 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 
 is.:
 

VARIABLE CHANGE NO. 
3: -3.7 % 10.5 YEARS 10.2 YEARS
 

.405 CP SECONDS EXECUTION TIME.
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ANEX " C" 

FOOD PRODUCTS MANUFACTURER
 

KINGSTON, JAMAICA
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EXECUTVE SUMMARY 

Enercy consumption at your plant for the twelve month period January 1981 

through December 1981 consisted of: 

* 1,729,345 kWh of electricity 

* 8908 U. S. gallons of LP gas (butane/propane)
 

e 29,000 imperial gallons of #2 fuel oil (diesel)
 

* 14,000 imperial gallons of gasoline 

Total energy costs for the period were $533,642.50. 

The electric energy conservation opportunities (ECO's) contained in this 
report could save an estimated 434,680 kWh each year, or 25% of your total 
electric usage. However fuel usage would increase an estimated 250 million 
Btu's each year, or 3%of ypar present fuel usage. The annual cost savings 

for all ECO's would amount to approximately $87,080 (J), 16% of your annualor 

energy costs. This figure is based on average energy costs for the past 
twelve month period. The estimated total cost of all ECO's is $305,000 (J), 

for an average simple payback period of 3.5 years for the projects. 

The ECO's in this report could save an estimated 6270 million Btu's each 
year in the form of petroleum imported to Jamaica. This would save $35,500 

(U. S.) per year of fore.ign exchange. The foreign exchange cost of the ECO's 

in ".his report totals $115,400 (U. S.), thereby providing a net 31% rate of 

return on the foreign exchange investment to Jamaica. 

The reconmndations are:
 

http:533,642.50
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Cost Savings 
Energy Savings $ 

ECO - 1 Boiler Maintenance 900 IG $ 2,500 

ECO - 2 Refrigeration Operations 41,000 kWh 8,610 

ECO - 3 Steam Line Insulation 545 IG 1,540 

ECO - 4 High Efficiency Motors 19,280 kWh 4,050 

ECO - 5 Heat Recovery "forHot Water 5,555 IG 15,700 

ECO - 6 Cogeneration With Heat Recovery -8,490 IG -23,940 

374,400 kWh 78,620 



__ __ __ __ __ __ _ __ __ 
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Job Food 

ECO No. 1 

ENERGY CONSERVATION OPPORTUNITY 

Jamaican Private Sector 

ECO 	Type 12
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 
 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. Food 	services 10. Heat recovery 
 99. Miscellaneous
 

1. 	Existing conditions:
 
Oil-fired steam boiler exhaust teirperature was measured as 6000F.
 

This is indicative of reduced heat transfer efficiency, as may occur if
 

excessive fire-side 
carbon deposits have built-up. 	Water-side deposits
 
were recently removed during tube cleaning.

2. 	Recommendation:
 
Inspect and clean boiler, as necessary, to reduce temperature
 

to 450 0F.
 

3. 	 Projected savings: 

Electric 
kWh 

____ Fuels 
LP Gas Diesel Bunker C 

_ __ __ __ _IG IG I
 

Energy Reduction 
 900
 
Cost Reduction 
 $2500
 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 1000 (J)
 

B. Foreign exchange component 	of A. above 
 $ 0 (U.S.) 

C. Duty 	(customs, consumption, stamp taxes) on B above 
 $ 0 (J) 

D. 	Estimated increase/decrease in maintenance cost 
 0
 
resulting from this ECO 	 (J)
 

E. 	Estimated useful 
life of recommendation 
 2 years
 

F. Salvage. value (or disposal 	cost) 
 $ 0 (j) 

G. 	Simple payback period - cost of change
 
net reduced annual cost - $1000 = o.4 

$2500/yr 
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Job Food
 

ECO No. 2
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 12
 

1. Building Envelope 6. Air conditioning 11. Solar
 
2. Insulation 7. Ventilation 	 12. Operations and maintenance

3. Lighting 
 8. Process heating 13. Motors
 
4. Hot water 	 9. Production equipment 14. Power factor
 
5. Food 	services 10. Heat recovery 99. Miscellaneous
 

1. Existing conditions:
 

New anmonia refrigeration systems are planned to serve the plants.
 

However these systems will be operating ]ightly loaded at times of the
 

day when only the ice builders are running.
 

2. 	Recommendation:
 
Cross-connect systems so that only one centrifugal compressor is
 

operated. An increase in operating efficiency will result by running
 

one compressor at nearer to its related load rather than two compressors
 

at light load.
 
3. 	Projected savings:
 

Electric Fuels
 
kWh LP Gas Diesel j Bunker C 

Energy Reduction 41,000 IG IG j 
Cost Reduction 
 $8610
 

4. Cost 	analysis:
 

A. Estimated cost for design, 	acquisition, and installation
 
of recommended change 
 $ 480 0 (J) 

B. Foreign exchange component 	of A. above 
 $ 500 (U.S.)
 

C. Duty (customs, consumption, stamp taxes) on B above $ 	 (J)
270 


D. Estimated increase/decrease in maintenance cost
 
resulting from this ECO 
 0
 

E. Estimated useful life of recommendation 
 20 years
 

F. SaLvage value (or disposal 	cost) $ 200 
 (j) 

G. Simple payback period = net reduced annual cost
cost of change = 	 o.60$480o 	years
 
$8610
 



THE PRICE OF THE PLANT 4800.00 
THE PRICE OF IIIE LANE' = 0.00 
THE AMOUNT O- THE [DWN PAYMENT 0.00 
1 HE AMOUNT OF THE ORIGINAL LOAN -1800.00 
1HE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS# AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 PERCENT. 
THE PRESEt r VALUE CALCULATION RATE 10.0 PERCENT. 
THE ANNUAL COSTS - 0.00 

1.0 PERCENT OF rHE PLANT PRICE IS DEPkECIAIED FOR ONLY 6 YEARS. 
fHE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
IEPRECIATION WAS CALCULATED USING HlIE DOUBLE DECLINING BALANCE METHOD. 
TlE ANNUAL INCOME = 8610.00 
I'HE SALVAGE VALUE = 0.00 
THE LIFE (IF THIS STUDY IS 20 YEARS. 
WHE TAX BRACKET IS 45.00 PERCENT. 

OPERA- NET 
END OF ANNUAL TIONAL AMORT- CASH DEPRE- AFTER TAX PRESENT PRESENi 
YEAR BALANCE EQUITY INCOME COSTS IZATION FLOW CIATION TAXES CASH FLOW VALUE VALUE 

0 4800. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
1 4162. 638. 8610. 0. 1070. 7540. 1142. 2879. 4661. 4237. 4237. 
2 3467. 1391. 10160. 0. 1070. 9090. 816. 3723. 5366. 4435. 862. 
3 2709. 2279. 11989. 0. 1070. 10919. 800. 4553. 6365. 4782. 134.5. 
4 1882. 3328. 14147. 0. 1070. 13076. 800. 5524. 7552. 51513. 113613. 
5 982. 4564. 16693. 0. 1070. 15623. 800. 6670. 8953. 5559. 24172. 
6 -0. 6024. 19698. 0. 1070. 18628. 800. 8022. 10605. 5986. 3011;8. o 
7 0. 7746. 23243. 0. 0. 23243. 0. 10459. 12704. 6560. 3671. 
B 0. 9779. 27427. 0. 0. 27427. 0. 12342. 15085. 7037. 43756. 
9 0. 12177. 32364. 0. 0. 32364. 0. 14564. 17800. 7549. 51304. 

10 0. 15007. 381H9. 0. 0. 38189. 0. 17185. 21004. 8098. 59402. 
11 0. 18346. 45063. 0. 0. 45063. 0. 20278. 24785. 8687. 68089. 
12 0. 22287. 53175. 0. 0. 53175. 0. 23929. 29246. 9319. 77406. 
13 0. 26936. 62746. 0. 0. 62746. 0. 28236. 34510. 9996. 87405. 
14 0. 32423. 74040. 0. 0. 74040. 0. 33318. 40722. 10723. 98128. 
15 0. 38897. 87368. 0. 0. 87366. 0. 39315. 48052. 11503. 109631. 
16 0. 46536. 103094. 0. 0. 103094. 0. 46392. 56702. 12340. 121971. 
17 0. 55551. 121651. 0. 0. 121651. 0. 54743. 66908. 13237. 135209. 
18 0. 66188. 143548. 0. 0. 143548. 0. 64597. 78951. 14200. 149-109. 
19 0. 78740. 169387. O 0. 169387. 0. 76224. 93163. 15233. 164642. 
20 0. 93551. 199876. 0. 0. 199876. 0. 89944. 109932. 16341. 180982. 

RETURN ON INVESTMENT = 19.90 Z 

SIMPLE PAYBACK = 1.4 YEARS. 

DISCOUNTED PAYBACK = 1.1 YEARS. 



SENSITIVITY ANALYSIS
 

SIMPLE DISCOUNTED
 
PAYBACK PAYBACK
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 9.:
 

VARIABLE CHANGE NO. 1: 19.9 x 1.4 YEARS 1.1 YEARS
 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 12.;
 

VARIABLE CHANGE NO. 2: 19.9 % 1.4 YEARS 1.1 YEARS
 

AFIER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 15.:
 

VAkIAPLE CIIA0JiE 14O. 3: 19.9 x 1.4 YEARS 1.2 YEARS
 

.453 CP SECONDS EXECUTION TIME.
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Job Food
 

ECO No. 3
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 2
 

1. Building Envelope 6. Air conditioning 11. Solar

2; Insulation 7. Ventilation 12. Operations and maintenance
 
3. Lighting 
 8. Process heating 13. Motors

4. Hot water 	 9. Production equipment 14. Power factor

5. Food 	services 
 10. Heat 	recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Steam header line is not insulated.
 

2. Recommendation: 

Install higi teirperature insulation, such as calcium silicate, to 

the steam header. 

3. Projected savings: 

Electric 
kWh LP Gas 

IG 

Fuels 
Diesel 

IG 
Bunker C 
IG 

Energy Reduction 545 
Cost Reduction -

$154o 
4. Cost analysis: 

A. Estimated cost for design, acquisition, and installation 

of recommended change 

B. Foreign exchange component of A. above 

C. Duty (customs, consumption, stamp taxes) on B above 

D. Estimated increase/decrease in maintenance cost 
resulting from this ECO 

$_1700 

$ 3000 

$ 160 

0 
$_(J) 

(J) 

(U.S.) 

(j) 

E. Estimated useful life of recommendation 

F. Salvage value (or disposal cost) 

G. Simple payback period = cost of change
net reduced annual cost = 

$ 

$1700 =1 
$1540/yr 

15 

0 

years 

(J) 

years 



HIE PRICE (IF THE PLANT = 1700.00 
I IE PRICE OF THE I.ANL = 0.00 
THE AMOUNT OF THE DOWN PAYMENT 0.03 
TIlE AMOUNT OF TIlE ORIGINAL LOAN = 1700.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARSP AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE 18.0 PERCENr. 
TIE PRESENT VALUE CALCULATION RATE 10.0 PERCENT. 
THE ANNUAL COSTS = 0.00 

1.0 FERCENr OF THE PLANT PRICE IS DEPRECIAIED FOR ONLY 6 YEARS. 
THE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
IEPRECIATION WAS CALCULATED USING THE DOULE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 1540.00 
THE SALVAGE VALUE = 0.00 
THE LIFE OF THIS STUDY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-

TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

'PRESENT 
VALUE 

NET 

PRESENT 
VALUE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 

1700. 
1474. 
1228. 
959. 
667. 
348. 

-0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
226. 
493. 
807. 
1178. 
1617. 

2134. 
2744. 
3463. 
4313. 
5315. 
6498. 
7893. 
9540. 

11483. 

13776. 

0. 
1540. 
1817. 
2144. 
2530. 
2986. 
3523. 
4157. 
4906. 
5789. 
6831. 
8060. 
9511. 

11223. 

13243. 

15627. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
379. 
379. 
379. 
379. 
379. 

379. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
1161. 
1438. 
1765. 
2151. 
2607. 

3144. 
4157. 
4906. 
5789. 
6831. 
8060. 
9511. 
11223. 

13243. 

15627. 

0. 
404. 
289. 
284. 
284. 
284. 

284. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
340. 
517. 
667. 
840. 
1045. 

1287. 
1871. 
2208. 
2605. 
3074. 
3627. 
428C. 
5050. 

5959. 

7032. 

0. 
821. 
921. 
1099. 
1311. 
1561. 

1857. 
2287. 
26&a. 
3184. 
3757. 
4433. 
5231. 
6123. 

7284. 

8595. 

0. 
746. 
761. 
825. 
895. 
969. 

1048. 
1173. 
1259. 
1350. 
1448. 
1554. 
1667. 
1788. 

1918. 

2058. 

0. 
746. 
lb07. 
2333. 
3228. 
4197. 

5246. 
6419. 
7678. 
9028. 
10476. 
12030. 
13697. 
15485. 

17403. 

19460. 

RETURN ON INVESTMENT = 17.63 Z 

SIMPLE PAYBACK = 2.0 YEARS. 

DISCOUNTED PAYBACK = 2.2 YEARS. 



RETURN N SIMPLE 
INVES [MENr PAYBACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 1: 17.6 % 2.0 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 
 2: 17.6 X 2.0 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 


VARIABLE CHANGE NO. 
 3; 17.6 X 
 2.4 YEARS 


.434 CP SECONDS EXECUTION TIME.
 

DISCOIUNTED 
PAYBACK 

9.: 

2.2 YEARS
 

12.:
 

2.3 YEARS
 

15.:
 

2.3 YEARS
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Job Food
 

ECO No. 
 4
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 13
 

1. 	Building Envelope 
 6. Air 	conditioning 
 11. Solar
2. 	Insulation 
 7. 	Ventilation 
 12. Operations and maintenance
3. 	Lighting 8. Process heating 
 13. Motors
4. 
Hot 	water 9. Production equipment 14. Power factor
5. Food 	services 
 10. Heat 	recovery 
 99. Miscellaneous
 

1. 	Existing conditions:
 

Standard efficiency motors are rewound when they fail.
 

2. 	Recommendation:
 

Replace high duty-factor motors with new premium efficiency types
 

rather than rewnding them.
 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas 
 Diesel Bunker C
IG 
 IG 
 IG
 

Energy Reduction 
 19.284

Cost Reduction t $ 

I 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 


$__W4 	8 (J)
B. Foreign exchange component 	of A. above $ 5621 (U.S.)
 

C. 
Duty (customs, consumption, stamp taxes) on B above 
 $ 2951 (J) 

D. 	Estimated increase/decrease in maintenance cost 
 0
 
resulting from this ECO 
 $()
 

E. 
Estimated useful life of recommendation 
 5 years
 

F. Salvage value (or disposal 	cost) 
 $ 1000 (W) 

G. 	Simple payback period = cost of change
net reduced annual cost 
= 	 $7448 = 1.84 years
 

$4050
 



THE PRICE OF THE PLANT 7440.00 
THE F;I2E OF THE LAND 0.00 
THE AMOUNT OF THE DOWN PAYMENT 0.00 
THE AMOUNT OF THE ORIGINAL LOAN 7448.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS1 AT 9.0 PERCENT. 
THE ANNUAL INFLATION RAFE = 18.0 PERCENT. 
I HE PRESEN1 VALUE CALCULATION RAIE = 10.0 PERCENT. 
1HE ANNUAL COSTS - 0.00 
1.0 PERCENT OF THE PLANT PRICE IS IEFRECIAIED FOR ONLY 5 YEARS. 

IHE REhAINING PLANT PRICE WAS IEf'RECIATED FUR 5 YEARS. 
1WE TAX CREDIT RATE IS 0.0 PERCENT. 
IEPRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 

THE AN NUAL INCOME = 4050".00 
riE SALVAGE VALUE 1000.00 
THE LIFE OF THIS SrUDiY IS 6 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EGUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
PRESENT 
VALUE 

0 
1 

2 
3 
4 

5 
6 

7448. 
64t8. 

5379. 
4203. 
2921. 

1523. 
-0. 

0. 
990. 

2158. 
3537. 
3163. 

7083. 
9347. 

0. 
4050. 

47?9. 
5639. 
6654. 

7852. 
9265. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 

0. 
1660. 

1660. 
1660. 
1660. 

1660. 
1660. 

0. 
2390. 

3119. 
3979. 
4994. 

6192. 
7605. 

0. 
1984. 

1322. 
1290. 
1290. 

1290. 
0. 

0. 
182. 

809. 
1210. 
1667. 

2206. 
3422. 

0. 
2207. 

2310. 
2769. 
3327. 

3986. 
4183. 

0. 
2007. 

1909. 
2080. 
2272. 

2475. 
2361. 

0. 
2007. 

3916. 
5996. 
8269. 
10743. 

13105. 

1 
00 
O' 

RETURN ON INVESTMENT = 9.87 X 

SIMPLE PAYBACK = 3.4 YEARS. 

DISCOUNTED PAYBACK = 3.6 YEARS. 



RETJIRN ON 
INVEST;IEN 

SIMPLE 
PAYBACK 

DISCOUNTED 
PAYBACK 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

RATE ON THE ORIGINAL LOAN TO 

9.y % 3.4 YEARS 

9.: 

3.6 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 9.4 X 3.4 YEARS 

12.: 

3.8 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3" 8.8 z 3.5 YEARS 

15.: 

3.9 YEARS 

.387 CP SECONDS EXECUTION TIME.
 

co 
--4 
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Job Food 

ECO No. 5
 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO Type 10-4 

1. Building Envelope 6. Air conditioning 11. Solar
2. Insulation 
 7. Ventilation 
 1.2. Operations and maintenance
3. Lighting 
 8. Process heating 13. Motors
4. Hot water 9. Production equipment 14. 
 Power factor
5. Food services 
 10. Heat recovery 99. Miscellaneous
 

I. Existing conditions:
 

Hot water for plant clean-up is generated by mans of an oil-fired boiler. 
Heat is rejected from ammonia refrigeration systems in cooling towers. 

2. Recommendation:
 
Recover waste heat from refrigeration systems and use it to preheat 

clean-up hot water. Install heat exchanger, insulated hot water storage 

tank, controls, pumps and pluning. 

3. Projected savings: 

Electric 
 Fuels 
kWh LP Gas Diesel Bunker C 

IG IG IG
 
Energy Reduction 
 5 
Lost Reduction
 

$5700 , 
Cost analysis:
4. 

A. Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 64,08o (J)


B. Foreign exchange component of A. above 
 $ 24 00 (U.S.)
 
C. Duty (customs, consumption, stamp taxes) on B above 
 $ 10.680 (J)
 
D. Estimated~icreas /decrease inmaintenance cost
 

resulting from this ECO 
 $_ 400 (W)_
 
E. Estimated useful life of recommendation 
 15 years
 
F. S1a e value (or disposal cost) 
 $ 10,000 (J) 
G. Simple payback.period = cost of change


net reduced annual cost 
= .$64,080= 4.2 years
 
$15,300
 



THE PRICE OF THE PLANT = 64080.00 
IHE PRICE OF THE LAND 0.00 
[HE AHOUNU OF IHE DOWN PAYMENT - 0.00 
THE AMOUNT OF THE ORIGINAL LOAN = 64080.00 
THE TERMS OF THE ORIGINAL LOAN ARE; 6 YEARS, AT 9.0 PERCENT. 
THE ANNUAL INFLAfION RAIE = 18.0 PERCENT. 
THE PRESENT VALUE CALCULATION RATE 10.0 PERCENT. 
THE ANNUAL. COSTS = 400.00 

1.0 PERCENT OF THE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 
THE REMAINING a-LANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING THE DOUBLE IIECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 15700.00 
THE SALVAGE VALUE = 10000.00 
IHE LIFE OF THIS STUDY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EOUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

Uhl 
PRESENT 
VALUE 

0 
1 

2 
3 
4 

5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

64080. 
55563. 

46278. 
36159. 
25128. 

13105. 
-0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
8517. 

18568. 
30428. 
44422. 

60936. 
80422. 
103415. 
130548. 
162564. 
200343. 

244922. 
297525. 
359597. 
432842. 
519272. 

0. 
15700. 

18526. 
21861. 
25796. 

30439. 
35910. 
42383. 
50012. 
59014. 
69637. 

82171. 
96962. 
114415. 
135010. 
159312. 

. 
400. 

472. 
557. 
657. 

776. 
915. 
1060. 
1274. 
1504. 
1774. 

2094. 
2470. 
2915. 
3440. 
4059. 

0. 
14285. 

14285. 
14285. 
14285. 

14285. 
14285. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
.0. 

0. 
1415. 

4241. 
7576. 
11511. 

16154. 
21633. 
42383. 
50012. 
59014. 
69637. 

82171. 
96962. 
114415. 
135010. 
159312. 

0. 
15247. 

10884. 
9014. 
9014. 

9014. 
9014. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
0. 

1124. 

3213. 
5679. 
19072. 
22505. 
26556. 
31336. 

36977. 
43633. 
51487. 
60754. 
71690. 

0. 
0. 

0. 
O. 

10387. 

12941. 
15954. 
23311. 
2750:. 
32458. 
38300. 

45194. 
53329. 
62928. 
74255. 
87621. 

0. 
0. 

0. 
0. 

7095. 

8035. 
9006. 
11962. 
12832. 
13765. 
14766. 

15840. 
16992. 
18228. 
19554. 
20976. 

0. 
0. 

0. 
0. 

7095. 

15130. 
24136. 
36098. 
48930. 
62695. 
77461. 

93302. 
110294. 
128522. 
148076. 
169052. 

( 

RETURN ON INVESTMENT =. 6.68 X 

SIMPLE PAYBACK = 7.5 YEARS. 

DISCOUNTED PAYBACK = 9.1 YEARS. 



RE Tr'RN UN 
INVESIMENr 

S IMFLE 
PAYBACK 

DI SCOINTEII 
PAYBACK 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

RATE ON THE 

6.5 z 

ORIGINAL LOAN [O 

7.,5 YEARS 

9.; 

9.2 YEARS 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 2: 

RATE UN THE ORIGINAL LOAN TO 

6.4 X 7.6 YEARS 

12.: 

9.3 YEARS 

AFTER CHANGING THE INTEREST RATE (IN THE ORItI NAL LOAN TO 

VARIABLE CHANGE NO. 3: 6.1 % 7.8 YEARS 

15. 

9.8 YEARS 

.434 CP SECONDS EXECUTION TIME.
 

D 

I 
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Job Food
 

ECO No. 
 6
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type__
 

1. 	Building Envelope 6. Air conditioning 11. Solar

2. 	Insulation 
 7. 	Ventilation 
 12. Operations and maintenance
3. 	Lighting 8. Process heating 
 13. Motors

4. 	Hot water 9. Production equipment 14. Power factor

5. 	Food services 
 10. 	Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 
Assuming ECO-5 is enacted, heat energy will still be required to raise 

water temperatures to generate steam in the boiler. Electrical energy
 

purchased from JPS.
 

2. 	 Reconendation: Install diesel generator set with heat recovery to raise water 
terperatures to 220°F before entering the boiler. Heat exchanger on engine 
cooling water will raise water temperature from 120 to about 2050F and heat 
exchanger in exhaust stack will raise temperature from 205OF to 220 0F. Size 
unit at 220 hp, 140 kW electric.
 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas Diesel Bunker C
 

_T IG 
 IG 
 IG
 
Energy Reduction 374,400 
 -8490
 
Cost Reduction $78,620 
 -23,940
 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of reconnended change 
 $ 0226,0o(J)
 

B. Foreign exchange component 	of A. above 
 $ 8,000 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above 
 $ 45.000 (J) 

D. 	Estimated Y 
 decrease inmaintenance cost
 
resulting from this ECO 500 (J)
 

E. 	Estimated useful life of recommnendation 
 15 Years
 

F. Saa ge value (or disposal 	cost) 
 $ 10,000 (J)
G. 	Simple payback period =.cost of chane
 

net reduced annual cost = $226,000 4.2 years 
$ 54,180 



THE PRICE OF THE PLANT 226000.00 
THE PRICE OF "TiE LAND= 0.00 
TIE AMOUNI OF THE DOWM PAYMENT = 0.00 
TiE AMOUNT OF THE ORIGINAL LOAN = 226000.00 
THE TERmS OF riE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT.
THE ANNUAL INFLATION RATE = 18.0 FERCENr. 

THE PRESENT VALUE CALCULATION RATE - 10.0 PERCENT. 
THE ANNUAL COSTS = 500.00 
1.0 PERCENt OF TUE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS.

lHE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
7UE TAX CREDIT RATE IS 0.0 PERCENT.
DEPRECIATIOIN WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 54680.00 
THE S LVAGE VALUE " 10000.00 
THE LIFE OF THIS STUDY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR 

0 
1 
2 

3 
4 

5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 

BAL-:'CE 

226,00. 
195960. 
163217. 

127526. 
8862,. 

46220. 
-0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 

EQUITY 

0. 

10040. 
6 '87. 

10731-1. 
156671. 

214912. 
283635. 
364730. 
460421. 
573337. 
706577. 

863801. 
1049325. 
1268243. 

15.:6567. 
1831389. 

ENDANNUAL 
INCOME 

0. 

54680. 
64522. 

76136. 
89841. 

106012. 
125095. 
147612. 
174182. 
205U34. 
212531. 

286186. 
337700. 
398486. 

470213. 
554851. 

OPERA-

OTONALNETTIONAL 
COSTS 

0. 

500. 
590. 

696. 
822. 

969. 
1144. 
1350. 
1593. 
1879. 
2218. 

2617. 
3088. 
3644. 

4300. 
5074. 

AMORT-

IZATION 

0. 

50380. 
50380. 

50380. 
50380. 

50380. 
50380. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 

ANNALCASH 

FLOW 

0. 

4300. 
14143. 

25757. 
39461. 

55632. 
74715. 
147612. 
174182. 
205t34. 
242531. 

206186. 
3377 J. 
3984806. 

470213. 
554851. 

DEPRE-

CIATION 

0. 

53774. 
38386. 

36000. 
36000. 

36000. 
36000. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 

TAXES 

. 

0. 
0. 

0. 
1557. 

8834. 
17421. 
66425. 
78382. 
92490. 
109139. 

128784. 
151965. 
179319. 

211596. 
249683. 

AFTER TAX 
CASH FLOW 

. 

0. 
0. 

0.' 
37904. 

46798. 
57293. 
81186. 
95800. 
113044. 
133392. 

157402. 
185735. 
219167. 

258617. 
305168. 

PRESENT 
VALUE 

. 

0. 
0. 

0. 
25889. 

29058. 
32341. 
41661. 
44691. 
47942. 
5,420. 

5t5169. 
59131. 
63485. 

63102. 
73055. 

PNESENT 
VALUE 

. 

0. 
0. 

0. 
251389. 

54947. 
872-7. 
128949. 
173640. 
2-115032. 
273010. 

3213179. 
387359. 
450U44. 

518946. 
592001. 

u 

RETURN ON INVESTMENT = 6.63 X 

CIIPLE PAYBACK = 7.5 YEARS. 

DISCOUNTED PAYBACK = 9.1 YEARS. 



RETURN ON 
INVESTHEN1 

SIMPLE 
PAYBACK 

DISCOUNIEl: 
PAYBACK 

AFTER CHANGING THE INrERESI 

VARIABLE CHANGE NO. 1: 

RATE ON THE ORIGINAL LOAN TO 

6.6 % 7.5 YEARS 

9.: 

9.1 YEARS 

AFTER CHANGING THE INTEREST RAFE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 6.2 . 7.7 YEARS 

12.: 

9.7 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIAL.E CHANGE NO. 3: 6.2 2 7.8 YEARS 

15." 

9.8 YEARS 

.420 CP SECONDS EXECUTION TIME.
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ANNEX "D" 

SUGAR FACTORY AND ESTATE
 

CLARENDON, JAMAICA
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EXECUTIVE SUMMARY 

Energy consumption at your plant for the twelve month period October 

1979 through September 1980 consisted of: 

• 	 5,500,000 kWh of electricity, 100% generated on-site using fuel 
listed below 

* 	 283,273 imperial gallons of #2 fuel oil (diesel) 

e 	475 ,377 imperial gallons of #6 fuel oil (Bunker C)
 

a 87,571 long tons of bagasse 

Total energy costs for the period were $ 912,953. An equivalent amount of 

fuel purchased at today's prices would cost $ 1,649,755. 

The electric energy conservation opportunities (ECO's) contained in 

this report could save an estimated 162,504 kWh each year, or 3% of your 

total electric usage. Fuel ECO's could save an estimated 53,900 million 

Btu's each year, or 40% of your total fuel usage. The annual cost savings 

for all ECO's would amount to approximately $ 561,519 (J), or 34% of your 

current annual energy costs. This figure is based on average energy costs 

for the twelve month period listed above. The estimaced total cost of all 

ECO's is $ 1,905,938 (J), for an average simple payback period of 3.4 years 

for the projects. 

The ECO's in this report could save an estimated 53,900 million Btu's
 

each year in the form of petroleum imported to Jamaica. This would save 

$ 305,613 (U.S.) per year of foreign exchange. The foreign exchange cost 

of the ECO's in this report totals $ 635,753 (U.S.), thereby providing 

a net 48% rate of return on the foreign exchange investment to Jamaica. 

The recommendations are: 
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Energy Savings 
Cost Savings 

J$ 

ECO - 1 Replace 02 Analyzer 
#6 Boiler 

9,500 IG #6 $ 17,100 

ECO - 2 Install Economizer on 
#6 Boiler 

38,475 IG #6 $ 68,900 

ECO  3 Install Electric Demand 
Controller 

6,054 IG #2 $ 16,830 

ECO - 4 Replace Irrigation Pump 
Motors with High Efficiency 
Types 

162,504 kWh $ 18,689 

ECO  5 Install Bagasse Dryer and 
Storage Facilities 

246,000 IG #6 $ 440,000 
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Job Sugar
 

ECO 	No. 
 l
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 12
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 
 8. Process heating 13. Motors
 
4. Hot 	water 9. Production equipment 14. Power factor
 
5. Food 	services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Oxygen analyzer for corrbustion control of oil-fired number 6 boiler
 

is out of condssion.
 

2. 	Recommendation:
 

Repair or replace the oxygen analyzer/controller. A new updated model 

which also monitors carbon monoxide levels is available for 66% additional 

cost. The installation of this new system is assumed in the analysis given 

below. 
3. 	Projected savings:
 

Electric 	 Fuels
 
kWh LP Gas Diesel Bunker C
 

IG I IG
 
Energy Reduction 9
 

Cost Reduction
 ~$17,100
 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 	 1000 J) 

B. 	Foreign exchange component of A. above 
 $ 	 5,500 (U.S.) 

C. Duty 	(customs, consumption, stamp taxes) on 3 above $2900 (J) 

D. 	Estimated increase/decrease in maintenance cost
 
resulting from this ECO 0 (J)
 

E. 	Estimated useful life of recommendation 
 10 	 years
 

F. 	 Salva e value (or disposal cost) $ 200 (J)
G. Simple payback period = cost of change


net reduced annual cost = $15,000 
= 	 0.9 years 

$17)100
 



THE PRICE OF THE PLANT 15000.00 
1THE PRICE OF THE LAND 0.00 
IHE AtIIJUNI OF riE JiOWN PAYIIENT 0.00 
THE AMTIU(I OF THE ORIGINAL LOAN 15000.00 
1 4E ERIkiS OF THE ORIGINAL LOAN ARE: 6 YEARS, Ar 9.0 PERCENT. 
I'HE ANNUAL ITJFLATION RATE = 18.0 PERCENF. 
T1E F'RESENT VALUE CALCULATION RAlE = 10.0 PERCENT. 
THE ANNUAL COSTS 0.00 

1.0 PERCENT OF THE PLANT PRICE IS IEPRECIATEE' FOR ONLY 6 YEARS. 
THE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIl RATE IS 0.0 PERC:ENT. 
DEFRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE IETHOL,. 
TIE ANiLIAL INCOME = 17100.00 
1IIE SALVAGE VALUE = 200.00 
TIE LIFE OF THIS STUDY IS 10 YEARS. 
THE TAX BRACIKEI IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-
rIONAL 
COSTS 

AMORr-
IZAI ION 

CASH 
FLOW 

BEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT1 
VALUE 

14ET 
PRESENT 
VALUE 

0 
1 

2 
3 
4 

5 
6 
7 
a 
9 
10 

15000. 
13006. 

10833. 
8464. 
5082. 

3068. 
-0. 
0. 
0. 
0. 
0. 

0. 
1994. 

4346. 
7123. 
10399. 

14264. 
18825. 
24208. 
30559. 
38053. 
46897. 

0. 
17100. 

20178. 
23810. 
28096. 

33153. 
39121. 
46162. 
54472. 
64276. 
75846. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 
0 
0. 
0. 

0. 
3344. 

3344. 
3344. 
3344. 

3344. 
3344. 

0. 
0. 
0. 
0 

0. 
13756. 

16834. 
20466. 
24752. 

29809. 
35777. 
46162. 
54472. 
64276. 
75846. 

0. 
3569. 

2548. 
2467. 
2467. 

2467. 
2467. 

0. 
0. 
0. 
0. 

0. 
4584. 

6429. 
8100. 
10028. 

12304. 
14989. 
20773. 
24512. 
28924. 
34131, 

0. 
9172. 

10405. 
12367. 
14724. 

17505. 
20787. 
25389. 
29959. 
35352. 
41715. 

0. 
8330. 

8600. 
9291. 

1005>'. 

10H69. 
11734. 
13029. 
13976. 
14993. 
16083. 

0. 
f183383. 

16;33. 
262*9. 
36213t. 

471:5. 
58959. 
71918. 
89 894. 
100887. 
1169/0. 

03 
1 

RETURN ON INVESTMENT = 22.80 Z 

SIMPLE PAYBACK = 1.7 YEARS. 

DISCOUNTED PAYBACK = 1.8 YEARS. 



RETURN ON 
INVES fMLEN1 

SIMPLE 
PAYBACK: 

IISCOUNTED 
PAYBACK 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

RATE ON THE 

22.8 % 

ORIGINAL LOAN 10 

1.7 YEARS 

9.: 

1.8 YEARS 

AFFER CH4ANGING THE INTEREST 

VARIABLE CIIANGE NO. 2: 

RATE ON THE 

22.7 X 

ORIGINAL LOAN TO 

1.7 YEARS 

12.: 

1.8 YEARS 

AFTER CHANGING 

VARIABLE CHA:GE 

fHE INTEREST RATE ON THE ORIGINAL LOAN 0 

NO. 3: 22.6 X 1.8 YEARS 

15.: 

1.8 YEARS 

.369 CP SECONDS EXECUTION TIME.
 

ko
 
ko
 
I
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Job Sugar
 

ECO No. 
 2
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 10
 

1. 	Building Envelope 6. Air conditioning I' Solar
2. 	Insulation 7. Ventilation 12. Operations and maintenance
3. 	Lighting 
 8. Process heating 13. Motors
4. Hot 	water 9. Production equipment 14. Power factor
5. Food 	services 10. Heat recovery 
 99. Miscellaneous
 

1. 	Existing conditions:
 

Oil-fired nunirer 6 boiler has no heat recovery system installed.
 

2. 	Recommendation:
 

Install economizer to heat boiler feedwater using waste heat from
 

exhaust 	stack gases.
 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas Diesel Bunker C
 .. 
 .IG IG 
 IG 

Energy Reduction _ h8,78

Cost Reduction 	

_ 

( 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change $ 140600 W
 

B. Foreign exchange component 	of A. above $ 
 annn (U.S.:
 

C. Duty 	(customs, consumption, stamp taxes) on 
B above $ 23,500 (J)
 

D. 	Estimated increase/decrease in maintenance cost
 
resulting from this ECO $_ O_.._ J)
 

E. 	Estimated useful life of recommendation 
 15 	 -year
 
F. 5alvage value (or disposal 	cost) 
 $ 10,000 (J)
 
G. 	Simple payback period = cost of change

net reduced annual 
cost = 	 140,0ooo= . years
 
$ 68 ,900/yr
 



THE PRICE UF THE PLANT 140000.00 

THE PRICE UF (HE LAND = 0.00 
THE AIOUNi OF 1HE [OWN PAYMENT - 0.00 
IHE AMOUNT OF TIE ORIGINAL LOAN 140000.00 

TH1E TERMS OF *THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 

THE ANNUAL INFLATION RATE - 18.0 PERCENT. 
THE FRESEar VALUE CALCULATION RAIE = 10.0 PERCENT. 
IHE ANNUAL COSTS = 0.00 
1.0 PEtNCENI OF 11HE PLANT PRICE IS DEPRECIAfEI FOR ONLY 6 t'EARS. 

IWE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
IHE TAX CREDIT RATE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING TiHE DzOUBLE DECLINING BALANCE MEIHOLI. 
THE ANNUAL INCOME 68900.00 
THE SALVAGE VALUE 10000.00 

THE LIFE OF -THIS SlUD( IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

OPERA-

END' OF ANNUAL TION4AL ANORi- CASH [bEPRE- AFTER TAX PRESENT PRESENT 
YEAR BALANCE EQUITY ICOME COSIS IZAION FLOW CIATION TAXES CASH FLOW VALUE VALUE 

0 140000. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

1 121391. 18609. 68900. 0. 31209. 37691. 33311. 1971. 35720. 32473. 32473. 

2 101100. 40567. 81302. 0. 31209. 50093. 23779. 11841. 38252. 31613. 64086. 

3 7899"9. 66478. 95936. 0. 31209. 64728. 21667. 19377. 45350. 34072. 931513. 
4 54900. 91053. 113205. 0. 31209. 81996. 21667. 27148. 54848. 37462. 135620. 

5 28632. 133131. 133582. 0. 31209. 102373. 21667. 36318. 66055. 41015. 176635. I 

6 -0. 175703. 157627. 0. 31209. 126418. 21667. 47138. 79280. 44751. '21387.G 
7 0. 225939. 185999. 0. 0. 105999. 0. 83700. 102300. 52496. 27301J3. 

8 0. 283217. 219479. 0. 0. 219479. 0. 98766. 120714. 56314. 330197. 

9 0. 355164. 258981. 0. 0. 258985. 0. 116543. 142442. 60409. 390606. 

10 0. 437703. 305603. 0. 0. 305603. 0. 137521. 168082. 64603. 455409. 

11 0. 53'.;098. 360611. 0. 0. 360611. 0. 162275. 198336. 69516. 524924. 

12 0. 650024. 425521. 0. 0. 425521. 0. 191485. 234037. 74571. 599495. 

13 0. 785637. 502115. 0. 0. 502115. 0. 225952. 276163. 79995. 679490. 

14 0. 945661. 592496. 0. 0. 592496. 0. 266623. 325873. 85812. 765303. 

15 0. 1134489. 699145. 0. 0. 699145. 0. 314615. 384530. 92053. 857356. 

RETURN ON INVESTMENT = 12.84 X 

SIMPLE PAYBACK = 3.6 YEARS. 

DISCOUNTED PAYBACK = 4.1 YEARS. 



RE* I(N ON 
INVES.IENI 

SIMPLE 

PAYDACK 
DLISCOUNTED 
PAYBACK 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

RATE ON THE 

12.8 X 

(JRIGINAL LOAN TO 

3.6 YEARS 

9.: 

4.1 YEARS 

AFTER CHANGING THE INTEREST RATE ON IHE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 12.8 % 3.6 YEARS 

12.; 

4.2 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3: 12.5 Z 4.5 YEARS 

15.: 

5.1 YEARS 

.424 CP SECONDS EXECUTION TIME.
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qOD SuEr 

ECO 	No. 
 3
 
ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 99
 

1. 	Building Envelope 
 6. Air 	conditioning
2. 	Insulation 11. Solar
7. 	Ventilation 
 12. Operations and maintenance
3. 	Lighting 
 8. 	Process heating 
 13. Motors
4. Hot 	water 
 9. 	Production equipment 
 14. Power factor
5. Food 	services 
 10. Heat 	recovery 
 99. Miscellaneous
 

1. 	Existing conditions:
 
Plant electrical demand is allowed to fluctuate. 
 Diesel generators are 

run during peak periods to prevent trip-out of steam turbine generators. 

2. 	Recommendation:
 

Install electrical demand monitoring and load shedding equipment to
 
reduce the need for using the diesel peaking.
 

3. 	Projected savings:
 
Electric Fuels 

i Wh LP Gas Diesel Bunker C 
- .... 	 IG IG I
 

Energ Reduction 
 6054
 

Cost Reduction
 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 42,221 (J)

B. 	Foreign exchange component of A. above 
 $ 10,200 .(U.S.)
 
C. Duty 	(customs, consumption, stamp taxes) on 
B above $ 9,371 (j)
 
D. 	Estimated increase/decrease inmaintenance cost 
 (J)


resulting from this ECO
 
E. 	Estimated useful 
life of recommendation 


10 years
 
F. 	Salvage value (or disposal cost) $ 0 (J)
 
G. 	Simple payback period cost of change
net reduced annual cost =$42,221 
 2.51 years
 

16,830 



rHE PRICE OF THE PLANT = 42221.00 

THE PRICE OF THE LAND = 0.00 
'IHE AMOUINI OF THE DOWN PAYMENt 0.00 

fHE AMOUNT OF THE ORIGINAL LOAN 42221.00 

THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 PERCENT. 
11HE PRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
THE ANNUAL COSTS = 0.00 
1.0 P'ERCENr OF THE PLANT PRICE IS DEPRECIAIED FOR ONLY 6 YEARS. 

THE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDI r RATE IS 0.0 PERCENT. 
PEPRECIA'lION WAS CALCULATEP USING THE DOUBLE DECLINING BALANCE METHOD. 

I1E ANNUAL INCOME = 16830.00 
IIE SALVAGE VALUE = 0.00 
]HE LIFE OF THIS STUDY IS 10 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
"tEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-

TIONAL 
COSTS 

AMORr-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
FRESEUI' 
VALUE 

0 
1 

2 
3 
4 

5 
6 
7 

8 
9 
10 

42221. 
36609. 

30492. 
23824. 
16557. 

8635. 
-0. 
0. 

0. 
0. 
0. 

0. 
5612. 

12234. 
20048. 
29269. 

40149. 
52983. 
68138. 

86015. 
107110. 
132002. 

0. 
16L30. 

191159. 
23434. 
27652. 

32630. 
381.03. 
45433. 

53612. 
63262. 
74649. 

0. 
0. 

0. 
0. 
0. 

0. 

0. 
0. 

0. 
0. 
0. 

0. 
9412. 

9412. 
9412. 
9412. 

9412. 
9412. 

0. 

0. 
0. 
0. 

0. 
7418. 

10448. 
14022. 
18240. 

23218. 

29091. 
45433. 

53612. 
63262. 
74649. 

0. 
10046. 

7171. 
7037. 
7037. 

7037. 
7037. 

0. 

0. 
0. 
0. 

0. 
0. 

1474. 
3143. 
5041. 

7281. 

9924. 
20445. 

24125. 
28468. 
33592. 

0. 
0. 

8973. 
10879. 
13199. 

15936. 

19167. 
249883. 

29486. 
34794. 
41057. 

0. 
0. 

7416. 
i174. 
9015. 

9695. 

10819. 
12823. 

13756. 
14756. 
15829. 

0. 
O. 

7416. 
15t89. 
24604. 

34500. 

415319. 
581,12. 

71896. 
166t54. 

1024133. 

0 
D. 
1 

RErURN ON INVESTMENT = 9.27 % 

SIMPLE PAYBACK = 4.7 YEARS. 

DISCOUNTED PAYBACK = 5.7 YEARS. 



REIURN 014 
INvETtIENr 

SIMPLE 
PAYBACK 

I'ISCUUNIEI' 
PAYBACK 

AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

RATE ON THE 

9.3 7 

ORIGINAL LOAN TO 

4.7 YEARS 

9.: 

5.7 YEARS 

AFTER CHANGING THE INTEREST RArE ON THE ORIGINAL LOAN 1 0 

VARIABLE CHANGE NO. 2: 9.1 7. 4.8 YEARS 

12.: 

5.9 YEARS 

AFTER CHANGING THE I4EREST 

VARIABLE CHANGE NO. 3: 

RATE ON THE 

8.9 x 

ORIGINAL LOAN TO 

4.9 YEARS 

15.: 

6.0 YEARS 

.385 CP SECONDS EXECUTION TIME.
 

H 
L-n0 
c-f
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4
ECO No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private.Sector
 

ECO Type 13
 

12. Solar
6. Air conditioning
1. Building Envelope 
 12. Operations and maintenance
7. Ventilation
2. Insulation 
 13. Motors
8. Process heating
3. Lighting 
 14. Power factor
9. Production equipment
4. Hot water 

10. Heat recovery 99. Miscellaneous


5. Food services 


i. Existing conditions:
 
are used to puTp water for irrigation.
Standard efficiencY mtors 

2. Recommendation:
 
rather than rewinding the existing 

Purchase new high-efficiencY 
motors 


units for the irrigation pumps.
 

Fuels
3. Projected savings: E -u"

Electric 


Gas Diesel Bunker C
 WhLP 
 IG
IGIG 

162,5o4
Reduction
Ene 

8689•
CsReduction 


4. Cost analysis:

A. Estimated cost for design, acquisition, and installation
 

of recommended change 

$J21)053 (U.S.) 
B. Foreign exchange component of A. above 


on B above $.__1 242 (J)
 

C. Duty (customs, consumption, 
stamp taxes) 

(J)
0 


D. Estimated increase/decrease 
inmaintenance cost 


resulting from this ECO
 aears
 

E. Estimated useful life 
of recommendation 

$ 2,300 (3) 
F. Salvae value (or disposal cost) 


cost of chane $48,717 2.612.-y years
 
= = 
net reduced annual cost 
G. Simple payback period 


18,689
 



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

PRICE OF THE PLANT = 48717.00 

iHE PRICE OF THE LAND' 0.00 

THE AMOUNT OF THE D=OWN PAYMENT 0.00 

THE AMOUNT OF THE ORIGINAL LOAN 48717.00 

lTHE TERMS OF THE ORIGINAL LOAN AI'E; 6 YEARS, AT 9.0 PERCENT. 

THE ANNUAL INFLATION RATE = 18.0 PERCENT. 

THE PRESENT VALUE CALCULATION RATE 10.0 FERCENT. 

THE ANNUAL COSTS = 0.00 

THE 

1.0 PERCENT OF THE PLANT PRIC:E IS TEPRECIATIF' FOR ONLY 5 YEARS. 

iHE REMAINING PLANT PRICE WAS DEFRECIATEL FOR 5 YEARS. 

THE TAX CREDIIT RATE IS 2.0 ['SRCENT. 
DEPRECIATION WAS CALCULATED USING EIDOUBLE DECLINING BALANCE METHOD. 

THE ANNUAL INCOME 18689.00 

THE SALVAGE VALUE = 2300.00 

THE LIFE OF THIS STUDY IS 6 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT.
 

NET
OPERA-
AFTER TAX PRESENT PRESEN4T

END OF ANNUAL rIONAL AMORT- CASH DEPRE-
CASH FLOW VALUE VALUE


EQUITY INCOME COSTS IZATION FLOW CIATION TAXESYEAR BALANCE 


0. 0. O.
0 48717. 0. 0. 0. 0. 0. 0. 
12978. 0. 0. 0. 0.

1 42242. 6475. 10689. 0. 10860. 7029. 
1 9284. 859. 10334. 8540. 8j:540.
 

2 3, 13. 141 . 220S3. 0. 10860. 11193. 

12517. 9404. 17915.
 

3 27490. 23133. 26023. 0. 10860. 15163. 9284. 2645. 

4753. 15093. 1030Y/. 28254.
10860. 19847. 9284. 


5 9963. 46327. 36234. 

4 19104. 33772. 30107. 0. 


0. 10 60. 25374. 9284. 7241 . 16133. 11259. 39513.
 
49415.
0. 14353. 17543. 9902. 


6 -0. 61141. 42756. 0. 10860. 31896. 


PROJECT HAS YET TO BREAK EVEN. 

SIMPLE PAYBACE = 4.7 YEARS.
 

DISCOUNTED PAYBACK = 5.9 YEARS.
 

http:18689.00
http:48717.00
http:48717.00


IETUIN 0N SIMFLE D1SCOUN | ED 
INVESI MENr P'AYBACK PAYBACK 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO Y.: 

VARIABLE CIIANGE NO. I .2 % 4.7 YEARS 4.Y YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN To 12.: 

VARIABLE CHANGE NO. 2: -. 4 Z 4.7 YEARS 3.9 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN "10 is.: 

VARIABLE CHANGE NO. 3: -4.1 2 4.7 YEARS 2.9 YEARS 

.346 CP SECONDS EXECUTION TIME.
 

0 
I,
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Job Sugar
 

ECO No. 
 5
 
ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 8
 

1. Building Envelope 
 6. Air conditioning 
 1i. Solar
2. Insulation 
 7. Ventilation 
 12. Operations and maintenance
3. Lighting 
 8. Process heating 13. 	 Motors
4. Hot water 	 9. Production equipment 14. 
 Power factor
5. Food services 
 I0.Heat recovery 99. 	 Miscellaneous
 

I. Existing conditions:
 

Bagasse is used as fuel to meet steam and electrical needs during sugar
 
crop season. 
During off-crop times, oil-fired boiler is operated for steam
 

and electricity. 
2. Recommendation: 
 Dry bagasse to improve heat content of fuel, resulting in
 

excess bagasse after crop season. Store bagasse and use as fuel during off
crop season. Requires installation of rotary dryer, conveyors, and storage 
shed, modification of boilers, and procurement of front-end loader. 

3. 	Projected savings:
 

Electric 
 Fuels
 
kWh LP Gas 
 Diesel Bunker C
..	 IGIG 
 IG
 

Energy Reduction 246,000
 
Cost Reduction 


1$440000 
4. Cost analysis:
 

A. Estimated cost for design, 	acquisition, and installation
of recommended change 
 $1,660o,000 ()
 
B. Foreign exchange component 	of A. above 
 $ 545,000 (U.S.)
 
C. Duty (customs, consumption, 	stamp taxes) on B above 
 $ 240,000 (J)
 
D. Estimatedi e 
 decrease in maintenance cost 
 20,0 (J)


resulting from this ECO
 

E. Estimated useful 
life of recommendation 
 20 years
 
F. Salvage value (or disposal 	cost) 
 $ 100000 (d)

G. Simple payback period 
 cost of change 

net reduced annual 
cost =$l,66o,oo 
 4.0 years 
$ 420,000 



THE PRICE OF THE PLANT = 1660000.00 
"THE PRICE OF [HE LANE' 0.00 
THE AMOL14I OF THE DOWN PAYMENT = 0.00 
TIIE AIOULINT OF 'THE ORIGINAL LUAN = 1660000.00 
THE TERMS OF [HE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 PERCENT. 
THE PRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
THE ANNUAL. COSTS = 20000.00 

1.0 PERCENT OF THE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 
THE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
DEPRCCIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOiME = 440000.00 
lHE SALVAGE VALUE = 100000.00 
THE LIFE OF THIS STUDY IS 20 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-

TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION *TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

flI 

PRESENT 
VALUE 

0 
1 
2 
3 
4 
5 

6 
7 

8 
9 
10 
11 
12 
13 

14 
15 
16 
17 

18 
19 

20 

1660000. 
1439353. 
1198848. 
936698. 
650954. 
339493. 

-0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 
0. 

0. 
0. 

0. 

0. 
220647. 
481010. 
788239. 
1150769. 
1578554. 

2083340. 
2678988. 

3381853. 
4211234. 
5189902. 
6344732. 
7707430. 
9315415. 

11212836. 

13451793. 
16093763. 
19211287. 

22889966. 
27230P06. 

32352998. 

0. 
440000. 
519200. 
612656. 
722934. 
853062. 

1006613. 
1187804. 

1401609. 
1653898. 
1951600. 
2302888. 
2717407. 
3206541. 

3783718. 

4464787. 
5268449. 
6216770. 

7335788. 
8656230. 

10214352. 

0. 
20000. 
23600. 
27848. 
32861. 
38776. 

45755. 
53991. 

63709. 
75177. 
88709. 
104677. 
123519. 
145752. 

171987. 

202945. 
239475. 
282580. 

333445. 
393465. 

464289. 

0. 
370047. 
370047. 
370047. 
370047. 
370047. 

370047. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 

0. 

0. 
69953. 
149163. 
242609. 
352887. 
483015. 

636567. 
1187804. 

1401609. 
1653898. 
1951600. 
2302888. 
2717407. 
3206541. 

3783718. 

4464787. 
5268449. 
6216770. 

7335788. 
8656230, 

10214352. 

0. 
394975. 
281949. 
260000. 
260000. 
260000. 

260000. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 

0. 

0. 
0. 
0. 
0. 

41799. 
100357. 

169455. 
534512. 

630724. 
744254. 
878220. 
1036299. 
1222833. 
1442943. 

1702673. 

2009154. 
2370802. 
2797546. 

3301105. 
3895304. 

4596458. 

0. 
0. 
0. 
0. 

311088. 
382659. 

467112. 
653292. 

770885. 
909644. 
1073380. 
1266588. 
1494574. 
1763597. 

2081045. 

2455633. 
2897647. 
3419223. 

4034684. 
4760927. 

5617894. 

0. 
0. 
0. 

212477. 
237601. 

263672. 
335242. 

359623. 
385778. 
413834. 
443931. 
476217. 
510851. 

548004. 

587859. 
630612. 
676475. 

725673. 
778450. 

835064. 

0. 
0. 
0. 
0. 

212477. 
450078. 

713751. 
1048993. 

1408616. 
1794394. 
2208228. 
2652160. 
3128377. 
3639229. 

4187233. 

4775092. 
5405704. 
6082179. 

6807853. 
7586302. 

8421366. 

I 

RETURN ON INVESTMENT = 8.46 2 

SIMPLE PAYBACK = 6.9 YEARS. 

DISCOUNTED PAYBACK = 8.7 YEARS. 



RETURN ON SIMPLE 
INVESTMENT PAYBACK 

AFTER CHANGING wHE INTEREST RATE ON THE ORIGIINAL LOAN TO 

VARIABLE CHANGE NO. 1: 8.2 Z 6.9 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 8.2 X 7.0 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 


VARIABLE CHANGE NO. 3: 8.0 x 
 7.7 YEARS 


.441 CP SECONDS EXECUTION TIME.
 

DISCOUNTED
 
PAYBACK
 

9.:
 

8.9 YEARS
 

12.:
 

9.0 YEARS
 

15.:
 

9.5 YEARS
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ANNEX "E" 

CHEMICAL MANUFACTURING PLANT
 

SPANISH TOWN, JAMAICA
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EXECUTIVE SUMMARY 

Energy consumption at your plant for the twelve month period August 1980 

through July 1981 consisted of: 

e 1,671,500 KWH of electricity
 

o -0- gallons of LP gas (butane/propane)
 

* 144,000 imperial gallons of #2 fuel oil (diesel) 

o -0- imperial gallons of #6 fuel oil (Bunker C) 

Total energy costs for the period were $750,766. 

The electric energy conservation opportunities (ECO's) contained in this 

report could save an estimated 1,082,700 KWH each year, or 65% of your total 

electric usage. Fuel ECO's could save an estimated 5878 million BTU's each 

year, or 24% of your total fuel usage. The annual cost savings for all ECO's 

would amount to approximately $325,500 (J), or 43% of your annual energy costs. 

This figure is based on average energy costs for the past twelve month period. 

The estimated total cost of all ECO's is $323,816 (J), for an average simple
 

payback period of 1.0 year for the projects.
 

The ECO's in this report could save an estimated 22,118 million BTU's 

each year in the form of petroleum imported to Jamaica. This would save 

$125,000 (U.S.) per year of foreig-i exchange. The foreign exchange cost of 

the ECO's in this report totals $127,920 (U.S.), thereby providing a net 98% 

rate of return on the foreign exchange investnnt to Jamaica. 

The recornendations are: 

Cost Savings 
Energy Savings J$ 

ECO - 1 Steam line insulation 7,130 IG $ 20,120 

ECO - 2 Refurbish turbine generator 1,050,000 kWh 220,000 
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Energ Savings 
Cost Savings 

J$ 

ECO -

ECO -

ECO -

ECO -

3 

4 

5 

6 

Insulate melter 

Replace boiler refractory 

Insulate rotary dryer 

High efficiency motors 

22,940 IG 

3,610 IG 

1,310 IG 

32,700 kWh 

64, 7 00 

10,171 

3,690 

6,860 
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Job Chem 

1
ECO 	No. 


ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 2
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 
 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 
 10. 	Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Most steam lines in good condition, but there ar- still some
 

uninsulated sections.
 

2. 	 Recommendation: 

InsuLAte those unlagged sections of steam lines. 

3. 	Projected savings:
 

Electric Fuels 
kWh LP Gas Diesel Bunker C 

IG IG I IG 
Energy Reduction 	 71 0 
Cost Reduction 
 ! 20,120 

4. 	 Cost analysis: 

A.. 	 Estimated cost for design, acquisition, and installation
 
of recommended change 
 $ 8900 (j)
 

B. 	Foreign exchange component of A. above $ 1900 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 1600 
 (j) 

D. 	Estimated increase/decrease in maintenance cost 0 J)
 
resulting from this ECO 
 $ 

E. 	Estimated useful life of recommendation 
 15 years
 

F. 	Salvage value (or disposal cost) $ 0 (J) 

G. 	Simple payback period = cost of change

net 	reduced annual cost = $8900 0.4 years
 

120,120 



THE PRICE OF THE PLANT = 8900.00 
THE PRICE OF THE LAND 0.00 
THE AMOUNT OF THE DOWN PAYMENT 0.00 
THE AMOUNT OF THE ORIGINAL LOAN 8900.00THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS7 AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 PERCENr. 
THE PRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
THE ANNUAL COSTS = 0.00
1.0 PERCENT OF THE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 
HE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 

THE TAX CREDIT RATE IS 0.0 PERCENT.
DEPREClATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 20120.00 
THE SALVA1;E VALUE = 0.00 
THE LIFE OF THIS STUDY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

OPERA-

END OF 

YEAR 

0 
1 

2 
3 
4 

5 
6 
7 
a 

9 
10 
11 

12 
13 

14 

15 

BALANCE 

8900. 
7717. 

6428. 
5022. 
3490. 

1820. 
-0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 

0. 

0. 

EQUITY 

0. 
1183. 

2579. 
4226. 
6170. 

8463. 
11170. 
14363. 
18132. 

22578. 
27825. 
34017. 

41323. 
49944. 

60117. 

72121. 

ANNUAL 

INCOME 

0. 
20120. 

23742. 
20015. 
33058. 

39008. 
46030. 
54315. 
64092. 

75628. 
89241. 
105305. 

124260. 
146626. 

173019. 

204163. 

TIONAL 

COSTS 

0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 

0. 

0. 

AMORT-

IZATION 

0. 
1904. 

1984. 
1984. 
1984. 

1984. 
1984. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 

0. 

0. 

CASH 

FLOW 

0. 
18136. 

21758. 
26031. 
31074. 

37024. 
44046. 
54315. 
64092. 

75628. 
89241. 
105305. 

124260. 
146626. 

173019. 

204163. 

DEPRE-

CIATION 

0. 
2118. 

1512. 
1484. 
1484. 

1484. 
1484. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 

0. 

0. 

TAXES 

0. 
7208. 

9111. 
11046. 
13316. 

15993. 
19153. 
24442. 
28841. 

34033. 
40159. 
47387. 

55917. 
65982. 

77859. 

91873. 

AFTER TAX 

CASH FLOW 

0. 
10928. 

12647. 
14985. 
17758. 

21031. 
24893. 
29873. 
35250. 

41596. 
49083. 
57918. 

60343. 
80644. 

95161. 

112289. 

PRESENT 

VALUE 

0. 
9934. 

10452. 
11258. 
12129. 

13059. 
14051. 
15330. 
16445. 

17641. 
18924. 
20300. 

21776. 
23360. 

25059. 

26881. 

PRESENT 

VALUE 

0. 
9934. 

20306. 
31645. 
43774. 

56832. 
708B4. 
H6213. 
102658. 

120299. 
139222. 
159522. 

181298. 
204658. 

229717. 

256598. 

H 

RETURN ON INVESTMENT = 25.12 Z 

SIMPLE PAYBACK = .3 YEARS. 

DISCOUNTED PAYBACK = .9 YEARS. 



RETURN ON 
INVESTMENT 

SIMPLE 
PAYBACK 

DISCOUNTED 
PAYBACK 

AFTER CHANGING THE INTEREST RATE UN THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 1: 25.1 % .3 YEAR:i 

9.: 

.9 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 25.1 % .3 YEARS 

12.: 

1.0 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TU 

VARIABLE CHANGE NO. 3: 25.1 2 .3 YEARS 

15.: 

1.1 YEARS 

.431 CP SECONDS EXECUTION TIME.
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Job Chem
 

2
ECO 	No. 


ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO 	Type 12
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process. heating 13. Motors
 
4. Hot 	water 9. Production equipment 14. Power factor
 
5. Food 	services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions: 

Steam turbine generator set has been installed to generate electricity 

for the plant using steam derived from waste heat. However, the turbine has 

not operated in 4 years. 
2. 	Recommendation:
 

Restore turbine generator to operating condition.
 

3. 	Projected savings:
 

Electric Fuels
 
kWh LP Gas Diesel Bunker C
 

IG IG IG
 

Energy Reduction O1OOOO 

Cost Reduction $220000 

__
 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change $ 178,000 (J)
 

B. Foreign exchange component 	of A. above $ 75,000 (U.S.)
 

C. Duty 	(customs, consumption, stamp taxes) on B above $. 40,ooo (J)
 

D. Estimated ces decrease inmaintenance cost
 
resulting fromhis ECO
 

E. 	Estimated useful life of recommendation 15 years
 

F. Salvage value (or disposal 	cost) $ 25,000 (J)
 

G. 	Simple payback period = cost of change
 
net reduced annual cost $I78,0:0.8ears
 

215.000
 



THE PRICE OF THE PLANT = 178000.00 
1 HE PRICE OF THE LAND 0.00 
THE AMOUN [ OF T1HE [DOWN PAYMEN[ 0.00 
THE AMOUNT OF THE ORIGINAL LOAN 178000.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
rHE ANNUAL I14FLATION RATE = 10.0 PERCENU. 
IHE PRESENT VALUE CALCULATION NATE 10.0 PERCENT. 
IHE ANIUAL COSTS = 5000.00 
1.0 PERCENt OF THE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 

THE REMAINING PLANT PRICE WAS IEPRECIATED FOR 6 YFARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
DEFRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 220000.00 
]'HE SALVAGE VALUE = 25000.00 
1HE LIFE OF THIS STUDY IS 15 YEARS. 
[HE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EQUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESE14T 
VALUE 

NEi 
PRESENT 
VALUE 

0 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

178000. 
154340. 

128551. 
100441. 
69801. 
36403. 

-0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

.. 
23660' 

51578. 
84522. 
123396. 
169267. 
223394. 
287265. 
362632. 
451566. 
556508. 

680339. 
826459. 
998882. 
1202340. 
1442421. 

220000. 

259600. 
306328. 
361467. 
426S31. 
503307. 
593902. 
700804. 
826949. 
975800. 

1151444. 
135870-1. 
1603270. 
1891859. 
2232394. 

5000. 

5900. 
6962. 
8215. 
9694. 
11439. 
13498. 
15927. 
18794. 
22177. 

26169. 
30880. 
36438. 
42997. 
50736. 

39680. 

39680. 
39680. 
39680. 
39680. 
39680. 

.0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
180320. 

219920. 
266648. 
321787. 
386851. 
463627. 
593902. 
700804. 
826949. 
975800. 

1151444. 
1358704. 
1603270. 
1(91859. 
2232394. 

0. 
42353. 

30233. 
25500. 
25500. 
25500. 
25500. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
62085. 

85359. 
108517. 
133329. 
162608. 
197157. 
267256. 
315362. 
372127. 
439110. 

518150. 
611417. 
721472. 
851337. 
1004577. 

0. 
118235. 

134561. 
158132. 
188458. 
224243. 
266470. 
326646. 
385442. 
454822. 
536690. 

633294. 
747287. 
881799. 
1040522. 
1227817. 

0. 
107486. 

11120U. 
118807. 
128719. 
139238. 
150415. 
167621. 
179812. 
192889. 
206917. 

221966. 
238109. 
255426. 
274002. 
293930. 

0. 
1074106. 

218694. 
337501. 
466220. 
605458. 
755873. 
923494. 
1103306. 
1296115. 
1!03112. 

12250717. 
1963106. 
22113612. 
2492614. 
2786543. 

I 

RETURN ON INVESThENT = 20.13 % 

SIMPLE PAYBACK = 1.7 YEARS. 

[ISCOUNTED PAYBACK = 1.6 YEARS. 



RETURN ON SIMPLE 
INVESTMENT PAYBACh. 

AFTER CHANGING THE INTEREST RAIE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 1: 19.9 % 1.7 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 


VARIABLE CHANGE NO. 2: 19.9 % 1.7 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3" 19.9 % 1.7 YEARS 

.420 CP SECONDS EXECUTION TIME.
 

DISCOUNTED 
PAYIACIK 

?.:
 

1.7 YEARS
 

12.:
 

1.7 YEARS
 

15.:
 

1.7 YEARS
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Job Chem
 

ECO No. 3
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 2-8
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 10. Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Raw material melter which uses steam heating coils is uninsulated. 

Material has a melting point of 112°C. Steam is generated at no cost from a 

production process, but this process operates only about 30% tim. During the 

remaining time, steam is generated by oil-fired boiler. 

2. 	Recommendation.
 

Add b.teching-type insulation, such as 2 inch calcium silicate with "
 

cenent cover, to side walls of nelter. Top covers should also be insulated
 

if possible.
 

3. 	Projected savings:
 

Electric Fuels
 
kWh LP Gas Diesel Bunkar C
 

IG IG IG
 
Energy Reduction 22,940
 

Cost Reduction 	 64,700
 

4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation 
of recommended change $64,920 _ (J) 

B. Foreign exchange component 	of A. above $11,000 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $ 5,340 _(j)
 

D. 	Estimated increase/decrease in maintenance cost 
 0
 
resulting from this ECO
 

E. 	Estimated useful life of recommendation 15 years
 

F. Salvage value (or disposal cost) $ 0 J)
 

cost of change

G. 	Simple payback period net reduced annual cost = $64,920 1.0 years
 

$64,700
 



THE PRICE OF THE PLA'r = 64920.00 
THE PRlICE OF THE LAND' 0.00 
llE AMOUNT OF THE DOWN PAYMENT = 0.00 
THE AHOIJNr OF THE ORIGINAL LOAN 64920.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
)HE ANNUAL INFLAIION RATE = 18.0 PERCENT. 
THE PRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
THE ANNUAL COSTS 0.00 

1.0 PERCENT OF THE PLANT PRICE IS DEPRECIATED FUR ONLY 6 YEARS. 
THE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
[EPRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 64700.00 
iHE SALVAGE VALUE = 0.00 
iHE LIFE OF 'THIS STUDY IS 15 YEARS. 
1"E TAX BRACIKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EOUITY 

ANNUAL 
INCOME 

OPERA-

TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
PRESENT 

VALUE 

0 
1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

.14 
15 

64920. 
56291. 
46885. 
36633. 
25458. 

13277. 
-0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
8629. 
18812. 
30827. 
45005. 

61735. 
81476. 
104771. 
132259. 
164695. 
202969. 
248133. 
301426. 
364311. 

438516. 
526079. 

0. 
64700. 
76346. 
90088. 
106304. 

125439. 
148018. 
174661. 
206100. 
243198. 
286974. 
338629. 
399582. 
471507. 

556379. 
656527. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
14472. 
14472. 
14472. 
14472. 

14472. 
14472. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
50228. 
61874. 
75616. 
91832. 

110967. 
133546. 

174661. 
206100. 
243198. 
206974. 
338629. 
399582. 
471507. 

556379. 
656527. 

0. 
15447. 
11027. 
10820. 
10020. 

10820. 
10820. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
15652. 
22881. 
29158. 
36455. 

45066. 
55227. 

78598. 
92745. 
109439. 
129138. 
152383. 
179812. 
212178. 

250370. 
295437. 

0. 
34577. 
38993. 
46458. 
55377. 

65901. 
78319. 

96064. 
113355. 
133759. 
157836. 
186246. 
219770. 
259329. 

306008. 
361090. 

0. 
31433. 
32225p. 
34905. 
37823. 

40919. 
44209. 

49296. 
52881. 
56727. 
60852. 
65278. 
70026. 
75118J. 

805812. 

86442. 

0. 
314133. 
63659. 
913563. 
136386. 

177306. 
221515. 

270811 . 
323692. 
3130419. 
4.1271. 
506549. 
5/6575. 
651693. 

732275. 
818717. 

1 
H-j 

RETURN ON INVESTMENT =18.41 Z 

SIMPLE PAYBACK = 1.9 YEARS. 

DISCOUNTED PAYBACK = 2.0 YEARS. 



RETURN ON 
INVES IEN[r 

SIMPLE 
PAYBACK 

DISCOUNTED 
PAYBACK 

AFTER CHANGING THE INTERZST RATE ON rHE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 1: 18.4 % 1.9 YEARS 

9.: 

2.0 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 18.4 % 1.9 YEARS 

12.: 

2.1 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3: 18.3 % 1.9 YEARS 

15.: 

2.1 YEARS 

.429 CP SECONDS EXECUTION TIME.
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Job Chem
 

ECO No. 
 4
 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO Type 2 - 8
 

1. Building Envelope 6. Air conditioning 11. Solar
 
?. Insulation 
 7. Ventilation 
 12. Operations and maintenance

3. Lighting 
 8. Process heating 13. Motors
4. Hot 	water 9. Production equipment 14. Power factor
5. Food 	services 10. 
Heat recovery 99. Miscellaneous
 

1. Existing conditions:
 
Refractory on York Shipley boiler is ragged and missing over about half. 

of the surface area. Boiler is operated only during process downtime, but
 

this amounts to 70% tire.
 

2. 	Recommendation:
 

Install refractory, such as 2-inch calcium silicate insulation with inch
 

cement cover to entire boiler
 

3. 	Projected savings:
 

Electric 
 Fuels 
kWh LP Gas I esel Bunker Cn IG 
 DG 
 IG
 

Energy Reduction 
 __3610 

Cost Reduction
 $10,171

4. Cost 	analysis:
 

A. Estimated cost for design, acquisition, and installation
 

of recommendcAJ change 
 $ 10,986 (J)
 

B. Foreign exchange component 	of A. above 
 $ 2,200 (U.S.) 

C. Duty 	(customs, consumption, stamp taxes) on B above 
 $ 1070 W
 

D. Estimated increase/decrease inmaintenance cost 
 (J)
 
resulting from this ECO
 

E. Estimated useful life-of recommendation 
 15 year!
 

F. Salvage value (or disposal 	cost) 
 $ 0 (J)
 

G. Simple payback period = cost of change

net reduced annual cost = $10,986 = .I years

$10,17i/yr 



THE PRICE OF THE PLANT = 10986.00 
lTHEPRICE OF THE LAND 0.00 

rHE AMOUNT OF THE [DOWN PAYMENT 0.00 
THE AMOLIN (IF THE ORIGINAL LOAN 10986.00 
THE TERMS OF THE ORIGINAL LOA14 ARE: 6 YEARS, AT 9.0 FERCENT. 
IHE ANNUAL INFLATION RATE = 18.0 PERCENT. 
THE FRESENT VALUE CALCULATION RATE = 10.0 PERCENT. 
IHE ANNUAL COSFS = 0.00 
1.0 PERCENT OF THE PLANT PRICE IS DEPRECIATED FOR ONLY 6 YEARS. 
{HE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
TIE TAX CREDIT RATE IS 0.0 PERCENT. 
[DEPRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
TihE ANNUAL IHCOME = 10171.00 
THE SALVAGE VALUE = 0.00 
THE LIFE OF THIS STUDY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EOUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

(JET 
PRESENT 
VALUE 

0 
1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 

14 

15 

10986. 
9526. 
7934. 
6199. 
4308. 

2247. 
-0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
1460. 
3183. 
5217. 
7616. 
10447. 
13788. 
17730. 

22381. 
27870. 
34347. 
41990. 
51008. 
61650. 

74207. 

89025. 

.0. 
10171. 
12002. 
14162. 
16711. 

19719. 
23269. 
27457. 

32399. 
38231. 
45113. 
53233. 
62815. 
74122. 

87464. 

103208. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
2449. 
2449. 
2449. 
2449. 

2449. 
2449. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
7722. 
9553. 
11713. 
14262. 

17270. 
20820. 
27457. 

32399. 
38231. 
45113. 
53233. 
62815. 
74122. 

87,164. 

103208. 

0. 
2614. 
1866. 
1831. 
1831. 

1831. 
1831. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
2299. 
3459. 
4447. 
5594. 

6948. 
8545. 
12356. 

14580. 
17204. 
20301. 
23955. 
28267. 
33355. 

39359. 

46443. 

0. 
5423. 
6094. 
7266. 
866B. 

10323. 
12275. 
15101. 

17820. 
21027. 
24812. 
29278. 
34548. 
40767. 

48105. 

56764. 

0. 
4930. 
5036. 
5459. 
5921. 

6410. 
6929. 
7749. 

(3313. 
8913. 
9566. 
10262. 
11008. 
11809. 

12668, 

13589. 

0. 
4930. 
9967. 

15426. 
213,16. 

27736. 
34685. 
42434. 

507-17. 
j9665. 
69231. 
79493. 
90501. 
102310. 

114978. 

128567. 

1 
. 

U 
1 

RETURN ON INVESTMENT =.17.82 X 

SIMPLE PAYBACK = 1.9 YEARS. 

i'ISCUUNTED PAYBACK = 2.2 YEARS. 



RETURN 01N 
INVES'ItIENT 

SIMFLE 
PAYBACK 

DISCOUNTED 
PAYBACI( 

AFTER CHANGING THE INTEREST RATE ON THE 

VARIABLE CHANGE NO. 1: 17.8 % 

ORIGINAL LOAN TO 

1.9 YEARS 

9.: 

2.2 YEARS 

AFIER CHANGING THE INTEREST RArE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 17.8 z 2.0 YEARS 

12.: 

2.2 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3: 17.8 x 2.0 YEARS 2.3 YEARS 

I-E 

.417 CP SECONDS EXECUTION TINE.
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Job Chem
 

ECO No. 
 5
 

ENERGY CONSERVATION OPPORTUNITY
 

Jamaican Private Sector
 

ECO Type 2
 

1. 	Building Envelope 6. Air conditioning 11. Solar
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 8. Process heating Motors
13. 

4. Hot 	water 9. Production equipment 14. Power factor

5. Food 	services 10. 99.
Heat recovery 	 Miscellaneous
 

1. 	Existing conditions:
 

Rotary product dryer is uninsulated, with heat lost through the shell.
 

2. 	Recommendation:
 

Add refractory-type insulation, such as calcium silicate, to the
 

exterior surface of the dryer shell.
 

3. 	Projected savings:
 

Electric 
 Fuels 
kWh LP Gas Diesel I Bunker C 

IG IG 
 IG
 

Energy Reduction 
 1310
 
Cost Reduction 
 $3690
 

4. Cost 	analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommended change 
 $20,780 (J)
 

B. Foreign exchange component 	of A. above 
 $ 3,650 (U.S.)
 

C. Duty 	(customs, consumption, stamp taxes) on B above $ 1,680 (J)
 

D. 	Estimated increase/decrease in maintenance cost 
 0 (j)'
 
resulting from this ECO 
 $
 

E. 	Estimated useful life of recommendation 
 15 years
 

F. Salvage value (or disposal 	cost) $ 0 (J)
 

G. 	 Simple payback period =cost of change
net reduced annual cost = $20,780= 5.6 years 

$ 3690/yr
 



'IHE PRICE OF THE PLANT = 20780.00 
IHE PRICE OF THE LAND 0.00 
IHE AMOIUNr OF THE IOWN PAYMENT 0.00 
THE AhOUtU OF THE ORIGINAL LOAN 20780.00 
THE TERrIS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENI. 
THE ANNUAl. INFLATION RAIE = 18.0 PERCENT. 
THE PRESENT VALUE CALCULATION RATE 10.0 PERCENT. 
fHE ANNUAL COsrs = 0.00 
1.0 PERCENT OF THE PLANT PRICE IS ['EPRECIATED FOR ONLY 6 YEARS. 

IHE REMAINING PLANT PRICE WAS DEPRECIATED FOR 6 YEARS. 
IHE TAX CREDIT RAIE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING THE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME 3690.00 
THE SALVAGE VALUE = 0.00 

THE LIFE OF THIS STUDiY IS 15 YEARS. 
THE TAX BRACKET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EOUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

1ET 
PRESENT 
VALUE 

0 
1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

12 
13 
14 

15 

20780. 
18018. 
15007. 
11726. 
8149. 
4250. 

-0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 

. 
2762. 
6021. 
9867. 
14405. 
19760. 
26079. 
33536. 
42334. 

52717. 
64968. 
79424. 

96482. 
116611. 
140363. 

168391. 

3690. 
4354. 
5138. 
6063. 
7154. 
8442. 
9961. 

11754. 

13870. 
16367. 
19313. 

22789. 
26891. 
31732. 

37443. 

. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 

0. 
4632. 
4632. 
4632. 
4632. 
4632. 
4632. 

0). 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 

. 
-942. 
-278. 
506. 

1431. 
2522. 
3810. 
9961. 
11754. 

13870. 
16367. 
19313. 

22789. 
26891. 
31732. 

37443. 

0. 
4944. 
3530. 
3,4. 
34o4. 
3464. 
3464. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

156. 
4483. 
5289. 

6242. 
7345. 
8691. 

10255. 
12101. 
14279. 

16849. 

0. 
0. 
0. 
0. 
0. 
0. 

3654. 
5479. 
6465. 

7629. 
9002. 
10622. 

12534. 
14790. 
17452. 

20594. 

0. 
0. 
0. 
0. 
0. 

2063. 
2811. 
3016. 

3235. 
3471. 
3723. 

3994. 
4284. 
4596. 

4930. 

0. 
0. 
0. 
0. 
0. 
0. 

2063. 
487,". 
7890. 

11125. 
14556. 
II319. 

22312. 
26597. 
31192. 

36122. 

RETURN ON INVESTMENT = 3.75 X 

SIMPLE PAYBACK = 8.8 YEARS. 

DISCOUNTED PAYBACK = 11.6 YEARS. 



AFTER CHANGING THE INTEREST 

VARIABLE CHANGE NO. 1: 

RETURN ON SIMPLE 
INVESTMENT PAYBACK 

RATE ON THE ORIGINAL LOAN TO 

3.8 % 8.8 YEARS 

DISCOUIJNTED 
PAYbACK 

9.: 

11.6 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 2: 3.3 % 9.5 YEARS 

12.: 

12.1 YEARS 

AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 

VARIABLE CHANGE NO. 3: 3.3 X 9.5 YEARS 

15.: 

12.1 YEARS 

.404 CP SECONDS EXECUTION TIME. 

H 

ko 
I 
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Job Chem
 

ECO 	No. 
 6
 

ENERGY CONSERVATION OPPORTUNITY
 
Jamaican Private Sector
 

ECO 	Type 13
 

1. 	Building Envelope 6. Air conditioning 11. Solar.
 
2. 	Insulation 7. Ventilation 12. Operations and maintenance
 
3. 	Lighting 
 8. Process heating 13. Motors
 
4. 	Hot water 9. Production equipment 14. Power factor
 
5. 	Food services 
 10. 	Heat recovery 99. Miscellaneous
 

1. 	Existing conditions:
 

Standard industrial motors in use. Motors are rewound locally
 

upon failurf.
 

2. 	Recommendation:
 

Replace motors with energy efficient electric motors instead of
 

rewinding.
 

3. 	Projected savings:
 

Electric 	 Fuels
 
kWh LP Gas Diesel Bunker C


IG 
 IG 
 IG 
Energy Reduction 32,700 _ 

Cost Reduction 	 8 
 I 
4. 	Cost analysis:
 

A. 	Estimated cost for design, acquisition, and installation
 
of recommnended change(incremental over rewinding) 
 $ 4o, 360 (J) 

B. 	Foreign exchange component of A. above $ 34,170 (U.S.)
 

C. 	Duty (customs, consumption, stamp taxes) on B above $.18250 (J)
 

D. 	Estimated increase/decrease in maintenance cost 
 0
 
resulting from this ECO 
 $_ 0_._.._(J)"
 

E. 	Estimated useful life of recommendation 
 10 years
 

F. 	Salv e value (or disposal cost) $ 5,000 
 (J) 

G. 	Simple payback period = cost of change 
net reduced annual cost = $ 40,360 = 5.9 years 

$6860/yr
 



THE PRICE OF THE PLANT = 40360.00 
]IHE PRICE OF THE LAND = 0.00 
TIHE AMOUNT OF THE DOWN PAYMENT = 0.00 
THE AMOUNT OF THE ORIGINAL LOAN 40360.00 
THE TERMS OF THE ORIGINAL LOAN ARE: 6 YEARS, AT 9.0 PERCENT. 
THE ANNUAL INFLATION RATE = 18.0 PERCENr. 
THE PRESENT VALUE CALCULArION RAIE = 10.0 PERCENT. 
THE ANNUAL COSTS = 0.00 
1.0 PERCENT OF THE PLANT PRICE IS [IDPRECIATElt FOR ONLY 6 YEARS. 

THE REMAINING PLAHT PRICE WAS DEPRECIATED FOR 6 YEARS. 
THE TAX CREDIT RATE IS 0.0 PERCENT. 
DEPRECIATION WAS CALCULATED USING [HE DOUBLE DECLINING BALANCE METHOD. 
THE ANNUAL INCOME = 6860.00 
THE SALVAGE VALUE = 5000.00 
THE LIFE OF THIS STUDY IS 10 YEARS. 

THE TAX BRACIET IS 45.00 PERCENT. 

END OF 
YEAR BALANCE EGUITY 

ANNUAL 
INCOME 

OPERA-
TIONAL 
COSTS 

AMORT-
IZATION 

CASH 
FLOW 

DEPRE-
CIATION TAXES 

AFTER TAX 
CASH FLOW 

PRESENT 
VALUE 

NET 
PRESENT 

VALUE 

0 
1 

2 

3 
4 

5 
6 
7 
8 
9 

10 

40360. 
34995. 

29140. 

22774. 
15827. 

8254. 
-0. 
0. 
0. 
0. 
0. 

0. 
5365. 

11695. 

19165. 
27979. 

38380. 
50653. 
65135. 
82224. 
102389. 
126183. 

0. 
61160. 

8095. 

9552. 
11271. 

13300. 
15694. 
18519. 
21852. 
25786. 
30427. 

0. 
0. 

0. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
8997. 

8997. 

8997. 
8997. 

8997. 
8997. 

0. 
0. 
0. 
0. 

0. 
-2137. 

-902. 

555. 
2274. 

4303. 
6697. 
18519. 
21852. 
25786. 
30427. 

0. 
9603. 

6855. 

5894. 
5894. 

5894. 
5894. 

0. 
0. 
0. 
0. 

0. 
0. 

0. 

0. 
0. 

0. 
361. 
8334. 
9834. 
11604. 
13692. 

0. 
0. 

0. 

0. 
0. 

0. 
6335. 
10185. 
12019. 
14182. 
16735. 

0. 
0. 

0. 

0. 
0. 

0. 
3576. 
5227. 
5607. 
6015. 
6452. 

O. 
0. 

0. 

0. 
0. 

0. 
3576. 
803. 
14410. 
20424. 
268*76. 

PROJECT HAS YET TO BREAK EVEN. 

SIMPLE PAYBACK = 8.9 YEARS. 

DISCOUNTED PAYBACK = 11.1 YEARS. 



RE-TURN ON SIMPLE 
INVES TMENT PAYBACK 

AFTER CHANGING THE INTEREST RATE ON TIHE ORIGINAL LOAN To 

VARIABLE CHANGE NO. 1: -4.0 % 8.9 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 


VARIABLE CHANGE NO. 2: -5.3 % 8.9 YEARS 


AFTER CHANGING THE INTEREST RATE ON THE ORIGINAL LOAN TO 


VARIABLE CHANGE NO. 3: -5.3 % 8.9 YEARS 


.384 CP SECONDS EXECUTION TINE.
 

DISCOUNTED
 
PAYBACK
 

9.: 

10.1 YEARS
 

12.:
 

9.1 YEARS
 

15.:
 

8.1 YEARS
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ANNEX "F" 

ECONOMIC ANALYSIS
 

COMPUTER PROGRAM
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DEFINITIONS OF TERMS
 

COMPUTER-BASED ECONOMIC ANALYSIS
 

Balance = Previous year end balance less principal paid in last year 

First Year Balance = Price (Land + Plant) - Down Payment 

(Down Payment + Principal Paid) x [1 + (% inflation x .01)]NEquity = 


Note: The.principal changes each year.
 

Yearly Income is given in input data for year one.
 

= First Year Income x [l + (% inflation x .01)] 
N
 

First year costs x [I + (% inflation x .01)] N
 Operation Costs = 

Amortization = Amortization payments on all loans up to the present year, 

also known as the equal payment series capital - recovery amount. 

Loan i x (1 + 1)N Where N = # of years 

i)N -I i = interest rate
( + 

Note: The amortization is on an annual basis.
 

Cash Flow = yearly income - [Operation Costs + Amortization] 

Depreciation: The program allows the operator to choose between straight
 

line and double declining balance depreciation. If the operator
 

chooses the latter, the program calculates accordingly until
 

the year when the straight line value is greater than the double
 

declining value, then the program calculates and prints the
 

remainitg annual depreciation using the straight line method.
 

Taxes = Tax Rate x [Cash Flow - Depreciation]
 

After Tax Cash Flow = Cash Flow - Taxes
 

Present Value = (After Tax Cash Flow) 

(1+ i)N 

The present value discounts future dollar values to present 

dollar values. 

N = # of years 

i = present value discount rate 
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N 
Net Present Value = 0 (Present Value) 

1=0 

Return on Investment / Net Present Value inat \/N"
 
end of final year 1 )l00 

Sumof the Present Values
 
of the Investments I.1 

Note that this calculation does not take into account the interest
 

paid on the amortization of each loan, hence only loan value, at the
 

end of the year it begins, isdiscounted to present value (inyear-zero)
 

at the rate given in the input.
 

Simple payback period starts inyear zero and ends the year that
 

the sum of theafter tax cash flows equals the original investment of
 

plart plus land.
 

Discounted payback period iscalculated similarly to simple payback
 

except that the net present value isused to establish when the break
 

even point occurs.
 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

I PROGRAM ECON(INFUrOUTPUT vTAPE 7,TAPE 5-INPUTTAPE 6Olt IIPUT)
 

2 IMPLICIT REAL (A-Z)
 

3 C
 
4 C Q@
 

C G&Ofe2 WARNINGI IF YOU ARE RUNNING Tills ROGRAM FROM
 
6 C L22@ A DATA FILEr YOU MUST ANSWER EVERY 0UES'lION,
 
7 C 222L2 EVEN IF, FOR INSTANCE, YOU HiAVE NO INTENTION
 
8 C @G@@@ OF USING A IHIRD LO,N. TO AVOID DIVISION BY
 

9 C Q 3 ZERO, ENTER A TWO AS YOUR DUMMY VARIABLE.
 

C '@AVID' WARD, SPRIOG 1982. 
11 C 
12 C 

13 C *****TO RUN THIS PROGRAM, YOU WILL NEED THE 
14 C **FOLLOWING DATA (IT CAN BE PLACEI AS BELOW IN 

C **A DATA FILE):
 

16 C * A 0 (ZERO) OR A I IF TIJE INPUT IS FROI A
 

17 C DATA FILE OR IF IT IS ENIERED MANUALLY.
 

18 C * THE NAME OF THE PLANT OR COMPANY
 

19 C * PLANT PRICE AND LAND PRICE (SEPARAIED BY
 

C A COMMA). 

21 C * THE DOWN PAYMENT MADE ON THE PLANT. 

22 C * THE TAX CREDIT PERCENrAGE RATE. 

23 C * THE NUMBER OF YEARS AND THE INFERNAL RATE 
24 C OF RETURN FOR AMORIIZING /ITE DOWN PAYMENT 

C * A 1 OR A 0 (ZERO) IF IT IS WANTED OR 

26 C NOT WANIED Tu ANORIZE THE ItOWN PAYMENT. 
27 C * THE AMOUNT, NUMBER OF YEARS, AND INIEREST 
28 C RATE OF TIIE ORIGINAL LOAN. 

29 C * A 1 Ofr A 0 (ZERO) IF THERE WILl NOT OR THERE 

C WII.L BE A SECOND LOAN. 

31 C * THE START OF THE SECOND LO*,.i. 
32 C * THE AMOUNT, PERIOD, AND INTEREST ON THE 
33 C SECOND LOAN. 

34 C * DEPRECIAIION SCHEDULE OF THE SECOND LOAN 
C * A l OR A 0 (ZERO) IF THERE WILL NOT OR 

36 C THERE WILL BE A THIRD LO.AN. 

37 C * THE START OF THE THIRD LOAN. 
38 C * THE AMOUNT, PERIOD', AND INTEREST ON THE 

39 	C THIRD LOAN. 
C * DEPRECIATION SCHEDULE OF THE IHIRD LOAN
 

41 C * THE ANNUAL INFLATION RATE.
 

42 C * THE ANNUAL INCOME
 
43 C * THE ANNUAL COSTS
 
44 C * THE TAX BRACKET.
 

C * THE PRESENT VALUE CALCULATION RATE. 

46 C * THE PORTION OF THE PLANT PRICE 'TO BE DEPRECIATED 
47 C ON A SHORTER TIMlE, AND THE PERIOD. 

48 C * THE NUMBER OF YEARS FOR DEPRECIATION. 

49 C * A 1 OR A 2 IF STRAIGHT LINE OR DOUBLE DECLINING 

C BALANCE DEPRECIATION IS USED.
 
51 C * THE PLANTF SALVAGE VALUE.
 

52 C * A CARRIAGE CONTROL NUMBER.
 
53 C ***THE PROGRAM NUW PRINTS A IABLE OF INFORMATION.
 

54 C *******IT THEN ASKS IF YOU WANT TO CONTINUE.
 

C * A 1 OR A 0 (ZERO) IF YOU WANT TO REPEAT WITH DIFFERENT 
56 C VALUES OR IF YOU WANT TO SlOP. 

57 C * CHOOSE BETWEEN 14 VARIABLES 10 CHANGE. 

58 C * THE NUMBER OF TIMES YOU WISH IU CHANGE IHIS VARIABLE. 
59 	 C * THE VALUES OF THE NEW VARIABLE. 

C * A 1 OR A 0 (ZERO) IF YOU WANT'TO SEE THE TABLE 



64 C
 
65 C
 
66 DIMENSION INTPbJIc100),bALu14CI100),PPOFF1(10o),
 
67 +INTPL'2(l0,8ALNC2(10)PF'-FF2(100),
 
68 +ITD(0)BLC(0)PP)F(0)DPE(0)
 
69 +i ALANCE( 100) rEQu1TY 100),v UNJu:1R(100) BEKVAL(100'i v,EP( 100) ,

70 fE4 PPPOFFIIooPCOSTS(100) CSHFLO(100) v
ALD1(1O)IIN FPDD(i10) 

71 +XII'EP(100) 'FRESVAL. 100)) PNEIPVAL(100),rFAXES(100),r

72 +ATXCSHF(100),V(IRCH(10o),MORuSUMI(1oo),
 
73 +AtiORT1(100)vAiiORT2cxoo),AMORr13(100),
 
74 +XllEPl(100) DEP1(10)XIFP2(10)LDEP2(100),


3
75 +YJ EPl(lOO)IZDEP1(100)Y[IEF.2c100),Z[IEF2(100),NAME(2

0 )v
76 +ANRT(100),INTPAI(100)
 

77 C 
78 INTEGER NXX, INd(,J, I PER[1 PFERD2pSTLN2I-'PERD3STLN3I.IAXPER[IlEP-YR,

79 +FRYR2 , ERYR3, E'PRfi ,SHTPE~, iA.XP, IXFRI SHTVPR1 , PYRI iSE-T,
80 +FVSET PFLADGiLIST rZ, XSHT2 vXSFFr3XIEER2,rIIEFER2,
 
81 +XDEFER3,LEPER3INA1ESTLON2,S'TLON3
 
82 YN3=1 
83 FLAG=LIST=0
 
84 SHITPR1=SHTrER=XSHT'2=XSHT3=PERDI1=STLN2=PERI2=DFEIPR[IO 
85 S FLN3=PERD3=PERYR2=MAXF'ER=PERI=MAXPERDEPYRPERYR3=0
 
86 MAXP=MXPRI=EIPYR1=SET=F.VSET=0
 
87 C
 
88 PLAN~rhLANID=IOWN=IRR=MORT 1=RArElI=TIM1= INTRS 11=0.*0
 
89 NUMPAY1=1RT2=RATE2o(Y=TM=0o.0
 
90 MORTr3=RATrE3=INCOMiY=COSTFYR=0.0
 
91 c
 
92 [to 1 1=1,100
 
93 
 1INTPD1 (I)=BALNCIx)FF~o 7F1(I )INTF.D2( I) .ALNC2( I) 0.
 
94 PPOFF2 (I)=IUTPD3( I )=bA(LNC3( I )=PPOFF3(1I )=BALANCE( I1)=0.0 
 -
95 EGUITY(I)=INCOiYR 1) =VAL(I).DEP(I)O=.o0
 

96 ALDi(I)=COSTS(I)=CSHiFLO(I)=EIEPREM(I)0O.0
 
97 1INTPEDD(I))=PPOFFD (1
I XflEF ( I) )FRESVAL (1 )'4ETPVAL(1I)=0.0

98 AtiORT1l(I)=AMOK'r2(I)=AMURT3(x)=O.O
 
99 TAXES () =ATXCSIHF(I)=VARCH(I) =i-ORT SUM () O
 

100 XfEI(I)=DEF1(I)-XLIEP2(I)=[IEP2(1)=0.0
 
101 YIIEPII) ZbEP1(I)=YDtEP2(I).ZLIEP2(I)=O.
 
102 1 CONTINUE
 
103 C
 
134 C 
105 5 FORMATr(/P*INPUT A 0 IF INPUT IS FROM A BDATA FILE, 'r
 
106 +'A 1 IF IT IS FROM THE TERINALv/////)
 
107 LRITE(6,5)
 
108 READ(5p*)IN 
109 KXX=6 
110 IF(IN.EQ.0)KXX=7 
ill C 
112 4 FORMATC/P*ENTER THE COMPANY NAME-)
113 LJRITE(KXXv4) 
114 REAP(5,3)NAiE 
115 3 FORMAT(20A4) 
116 C 
1'17 10 FORtAT(/,"ENTER THE PRICE OF THE PLANT AND THE PRICE OF THE LAND-)
118 WRITECIKXXP10)
 
119 READ(5v*)PLANT,LANQ
 
120 C
 
121 15 FORMAT(/,"ENTER THE DOWN PAYMENT TO BE MADE ON THE PLANT*)

122 WRITE(t(XXP15) 
J23 REAE'(5,*)[IOWN 
124 C 
125 19 FURNIT(/*ENtrER THE TAX CREDIT PERCENTAGE RATE-) 
126 WRITE(KXXP19)
 
127- READ~(........5
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130 +'RATE OF REFURN FOR THE DIWN PAYMENF, (I N PER1CE41)) 

131 WlRITE( IXX,20) 

132 REAFI(5,*)DPPRDXIRR 
133 C 
134 23 FORMAT(/,*FYPE A 1 IF YOU WOULD LIKE TO AMORI IZE 1E', 

135 +" DOWN PAYMENT, AND A 0 IF 'OU IO NOT WISH 10") 

136 24 WRITE(KXX,23) 
13/ READ(5,*)AMTZ 
138 1F(AMTZ.NE.1.AND.AMTZ.NE.O)GOTO 24 

139 C 

140 25 FORMAT(/,*ENTER AMOUNT OF ORIGINAL LOAN, THE FERIOD (# OF YEARS)'r 

141 +/," AND THE INTEIESr RATE (IN PERCENT)? IN THAT ORDER') 

142 WRITE(IKXX,25) 
143 READ(5,*)MOR11,FERI1,XRATE1 

144 C 
145 C 
146 40 FORMAT(/,'IF'UT A 1 IF THERE WILL NOT BE A SECOND LOAN• 

147 +"A 0 IF THERE WILL BE A SECOND LOAN') 

148 WRIIE(KXX,40) 
149 READ,(5,*)YN2 
150 IF(YN2.E'I.1.AND.KXX.EO.6)GOTO 96 

151 C 
152 45 FORMAr(/,°WHAT YEAR WILL THE SECOND LOAN START IN') 

153 WRITE(KXX,45) 

154 READ(5,*)STLN2 
155 C 
156 50 FORMAI(/# ENTER THE AMOUNI OF THE SECOND LOAN, THE PERIOD ', 

157 +/,'(4 OF YEARS). AND THE INTEREST RATE (IN PERCENT), p 

158 +,I *HAT ORDER") 
159 WRIIE(IsXX,50) 
160 
161 C 

REAI(5, *)MORT2, 1ERII2.XRATE2 -
Lo 

162 57 F(IRAT(/,*FOR .11W MANY YEARS WILL THE PURCHASES 'r 

163 +'FROM THE SECOND LOAN BE DEPRECIATED') 
164 WRIIE(KXX,57) 
165 READ(5,*)XDEPER2 
166 C 
167 65 FORMAT(/,'INPUF A 1 IF THERE WILL NOT BE A FHIRD LOAN, 

168 +*A 0 IF THERE WILL BE A THIRD LOAN*) 

169 WRITE(IXX,65) 
170 READ(5,*)YN3 

171 IF(YN3.EO.1.AND.KXX.EO.6)GOTO 96 

172 C 
173 70 FORMAT(/,*WHAT YEAR WILL THE THIRD LOAN START IN*) 

174 WRITE(KXX,70) 
175 READ(5,*)STLN3 
176 C 

177 75 FORMAT(/,'ENTER THE AMOUNT OF THE THIRD LOAN. THE PERIOD 't 

178 +/,(4-OF YEARS), AND THE I4TEREST RATE (IN PERCENT), 't 

179 +*IN THAT ORDER') 
180 WRITE(KXX,75) 
181 READ(5,* )MORT3,PERD3,XRATE3 
182 C 

183 82 FORMAT(/,'FOR HOW MANY YEARS WILL THE PURCHASES 

104 +'FROM THE THIRD LOAN BE DEPRECIATED') 
185 WRITE(KXX,82) 

186 READ(5,*)XDEPER3 
187 C 

188 C 

189 95 FORMAT(/,'WHAT PERCENT IS EXPECTED FOR THE ANNUAL INFLATION*) 

190 96 WRITE(KXX,95) 
191 READ(5,*)XINF 



19:; REAL, (C v I.,COMY 
196 C 
197 110 FOI;IMAT(/,*WHAT IS THE EXPECIED ANNUAL COSTS*) 
198 WRITE(KXXu11O) 
199 READ(:5,*)COSrYR 
200 C 
201 145 FORMAT(/,*ENTER THE EXPECTED TAX BRACKET (IN PERCENT)*) 
202 WRITE(KXX,145) 
203 REALD(5,*)XTAXRAT 
204 C 
205 147 FORHAT(/,'ENTER THE RATE FOR THE PRESENT VALUE ", 
206 +'CALCULATION (IN PERCENT)') 
207 WRITE(KIXX,147) 
208 READ (5,*)XPVRATE 
209 C 
210 119 FORMAT(/,'SOME COMPONENTS OF THE PLANr COST MAY HAVE', 
211 +" A SHORTER DEPRECIATION PERIOD THAN THE PLANT ", 
212 "*ITSELF,',/," SUCH AS MACHIIIERY OR VEHICLES. WHAT 
213 +PORTION OF THE PLANr PRICE WILL BE DEPRECIATED 'v 
214 +*Ot1 A SIIOR ER 1111E (IN PERCEtJI),',/," AND WHAT WILL ", 
215 +"THIS SIIORIER PERIOI BE.*) 
216 WRI iE(KXXv119) 
217 
218 C 

READ(5,*)XPORTNSHTPER 

219 140 FORMAT(/,'ENrER THE NUMBER OF YEARS FOR DEPRECIATION *, 
220 +'OF THE PLANT*) 
221 WRITE(KXX,140) 
222 READ(5,-)DEPYR 
223 C 
2.24 
225 

120 FORMAT(/,ENTER 1 IF YOU WANT TO USE STRAIGHT-LINE 
+*rEPRECIATION,,/,0OR 2 IF YOU WANT TO USE DOUBLE-DECLINING , 

226 +'BALANCE DEPRECIATIUN') 
227 121 WRITE(KXX,12O) 
228 REAL,(5•*)ORT 
229 C 
230 IF(ORI.NE.I.AND.URT.NE.2.)GOTO 121 
2.1 C 
232 135 FURMNAr(/,*ENTER THE AMOUNT OF EXPECTED SALVAGE VALUE OF ', 
233 +-fHE PLANF') 
234 WRITE(KXX,135) 
235 READ(5,*)SALVG 
236 C 
237 136 FORMAT(/,'ADVANCE TO THE BOTTOM OF THE PAGE, TYPE ', 
238 +*ANY NUMBER, AND HIT THE RETURN. THEN STAND BACK!') 
239 WRITE(KXX,136) 
240 READ(5,*)XX 
241 C 
242 
243 

200 TXCDRT=XrXCDRT/100. 
TXCRED=TXC.'Rfr* (PLAN I +LAND) 

244 IRR XIRR/100. 
245 C 
246 AMOR'rD-LOWN*( (IRR*(IIRR)**DPPRD))/ 
247 +( (I+IRR)**DPPRD-1) 
240 DALD( 1 )=AMORTD 
249 DO 22 I=,DPPRD 
250 INTFDD( I )=BALD(I )*IRR 
251 PPOFFD(I)=(AMORTD*IRR)-INTPDD(I) 
252 BALD(I+1)=BALD(I)-PPOFFD(I) 
253 22 CONTINUE 
254 C 
255 IF(AMTZ.EO.0)AMORTD=O 
256 RkATLI -XRAr I/100. 
!,27 C 

2"8 lIII SI 1-RAIEI 



262 D'O 35i K=1,PER'
 
26:3 AORT1 (K) =MORT I*cu(NRS r*( +N RST1)*NLwAY I))/
 
264 +(((l4INTRST1)**NUMPAYl)-l)
 
265 INTPL'1(K)=EALNC1(K)*RATEl
 
266 PPOFF1 CK)=AMORTl(K)-INFPD1 (K)

267 IALNCI(K+1)=iBALNC I (1-PP0FF1 (K) 
268 35 CONTINUE
 
269 C
 
270 IF(YN2.EQ.1)GOTO 90
 
271 RATE2=XRATE2/100.
 
272 C 
273 INTRST2=RATE2
 
274 NUMFAY2=PERDi2 
275 C 
276 STLN2'=STLN2+1 
277 U'ERYR2=S'TLN2+F'ERD2 
278 IiALNC2 (S-TLN2 ) =ORT2 
279 DO 60 j=STLN--,PERYR2 
280 AiiORT2(JI)-1URT2*( (INTRS'r2* 1+INTRST2)**NUMPAY2) )/
281 +(((1+INTRST2)**NUMPAY2)-l) 
282 INTP[2(J)=DALUC2(J)*RATE2 
283 PPOFF2(J,' AMORT2(J)-INTrPD2(J) 
284 EiALX.-'i. 1)=BALNC2(J)-PPOFF2(J) 
285 60 CONTINUE 
286 STLtN2=STLN2-1 
2837 C 
288 IF(YN3.EG.IJ60T0 90 
209 RATE3=XRATE3/100. 
290 C 
291 INTRST3=RATE3 

292 NIINFAY3=PERD3 
293 C 
294 STLN3=S rLI3+1 01 
295 PERYR3=STLN3-fPERD3 
296 IBALNC3(STLN3)=1ORT3 
297 110 85 J=STLN43PPERYR3 
298 AiiURT3(J)=1ORT3*( (INTRST3*( 1+INTRST3)**NUMPAY3) )/
299 +((1I+IN'FRST3)**NUIMFAY3)-1)
 
300 INTPD3(J)=BALNC3(J)*RATE3
 
301 PFPOFF3(J)=AMORT3(J)-INlPD3(J) 
302 IBALNC3(J+)=BALNC3(J)-PFOFF3(J) 
303 85 CONTINUE 
304 STLN3=STLN3-1 
305 C 
306 90 MAXFER=tIAXO(PERD1 vPERD2vPERD3) 
307 lIXPR1=MAXPER+l 
308 INF=XINF/100. 
309 C 
310 DO0 86 K=1vMXPR1 
311 -AIIRT(K ) =A11RT1+At1ORT2+AMtJRT3 
312 It'TPAD(K)=INTPD1+INTPD2+NTPDg3 
313 86 CONTINUE 
314 C 
315 ['ALANCE(I )=PLANT+LAND-DOWN 
316 EOUITY(1)='ON 
317 DO 100 K=2vlXPR1 
318 BALANCE(K)=BALNC1(K)+BALNC2(K)+BALNC3(K) 
319 EOUITY(K)=EOUITY(K-1)*(1+INF)+(AMRT(K-1)-INTPAD(K-.1)) 
320 100 CONTINUE 
321 *C 
322 INCOtIYR(2 )=INCOlIY 
323 DO 115 J'=3,HXPRI 
324 INCOttYR(J)=INCOIYR(J-1)*(l*INF) 



327 DiE eI2 XiLLIELK:f 1 
328 DEPER3=XDEFER3+1 
329 FORTN=XPORTN/100 
330 DPYR1=DEPYR+l 
331 SHTPR1=SHTPER+l 
332 C 
333 DO 122 J=2,SHTPRI 
334 XDEPI(J)=(F'LANT*PORTN)/SHIPER 
335 122 CONTINUE 
336 C 
337 C STRAIGHT LINE DEPRECIATION ON THE SECOND LOAN 
338 C 
339 STLON2=STLN2+1 
340 XSHT2=SHTPR ISTLN2 
341 DO 126 J-S1LON2.XSHT2 
342 YDEFI(J)=ORT2/EPER2 
343 126 CONTINUE 
344 C 
345 C STRAIGHT LINE DEPRECIAlIION ON THE THIRD LOAN 
346 C 
347 IF(YN3.EQ.1)GOTO 523 
348 STLON3=STLN3+1 
349 XSHT3=SHTPRI+STLN3 
350 DO 127 J=STLON3,XSHT3 
351 ZDEP1(J)=MORT3/DEF'ER3 
352 127 CONTINUE 
353 C 
354 523 DO 123 J=2v[,PYR1 
355 [,EPI(J)=(((PLANT*(1.-PORTN))-SALVG)/DEPYR)+XDEPI(J)* 
356 +YDEPl(J)+ZDEPl(J) 
357 123 CONTINUE 
358 C -
359 125 [0 124 J=2,SHTPR1 
360 XDEP2(J)=(2./SHFTPER)*( (1 .-(2./SHTPER))**(J-1) )*(PLANT*PORTN) I-J 

361 124 CONTINUE 
362 C 
363 C DOUBLE-DECLINING-BALANCE DEPRECIATION ON THE SECOND LOAN 
364 C 
365 XSHT2=SHTPRI+STLN2 
366 DO 128 J=STLON2,XSHT2 
367 YDEP2(J)=(2./DEPER2)*((1.-(2./DEPER2))**(J-1))*MORT2 
368 128 CONTINUE 
369 C 
370 C DOUBLE-DECLINING-BALANCE DEPRECIATION ON THE THIRD LOAN 
371 C 
372 IF(YN3.EQ.l)GOTO 530 
373 XSHT3=SHTPRI+STLN3 
374 DO 129 J=STLON3,XSHT3 
375 ZDEF'2(J)=(2./DEPER3)*((1.-(2./DEPER3))**(J-1))*ORT3 
376 129 CONTINUE 
317 C 
378 530 DO 130 J=2,DPYR1 
379 DEP2(J)=((2./DEPYR)*((1.-(2./DPYR1))**(J-1))*(PLANT* 
380 Z(1.-PORTN)))+XDEP2(J)+Y[EP2(J)+ZDEP2(J) 
381 130 CONTINUE 
382 C 
383 DO 329 J=2,DPYR1 
384 IF(ORT.EQ.I)DEP(J)=DEPI(J) 
385 IF(ORT.EQ.2)DEP(J)='EP2(J) 
386 IF(ORT.EO.2.AND.DEP1(J).GT.IEP2(J))DEP(J)=DEP1(J) 
387 329 CONTINUE 
3113& 146 TAXRAfXIAXRAT/IO0. 
3E 9 f-'A fE-FU-VI E/I 00. 
390 C 
391 .. IF(LISTNE.0)GOTO'149-
-!.:- r-' 



ii .t~h eiul 
392 C 
393 WRITE(6,159)NAME 

394 159 FORMAF(4OX,'CASH FLOW ANALYSIS FOR: ",20A4,//) 
395 WI¢ITE(6,160)PLANT 
396 160 FORhAT(*THE PRICE OF THE PLANI ',F10.2) 

397 WRITE(6,161)LAND 
398 161 FORMAF(*THE PRICE OF THE LAND = *,F1O.2) 
399 WRITE(6,162)DOWN 

400 162 FORMA(*THE AMOUNT OF IHE DOWN PAYiENT = *,F10.2) 

401 WRITE(6u163)MORT1 
402 163 FORMAT("THE AMOUNT OF THE ORIGINAL LOAN = ,F1O.2) 
403 XRATEI=RATEI1100 
404 WRITE(6,164)PERD1vXRATE1 

405 164 FORMAT('THE TEKS OF THE ORIGINAL LOAN ARE: ",I3,1Xr 
406 4"YEARS, AT *,F4.1,* PERCENf.') 
407 IF(Yt42.EO.O)WRITE(6,181)IORfT2 

408 181 FORMAT("THE AMOUNT OF THE SECOND LOAN ,"F10.2) 
409 IF(YN2.EO.O)WRITE(6,182)PERD2,XRATE2,STLN2 
410 182 FORMAT(°THE TERMS OF THE SECOND LOAN ARE: ",I3vlX, 
411 +*YEARS, AT ",F4.1," PERCENT, SfARIING AT END OF YEAR *",2) 

412 IF(Yt)3.EQ.O)WRITE(6, 1 13)MIORT3 
413 183 FORMAT('THE AMOUNT OF THE THIRD LOAN = ",F10.2) 

414 IF(YN3.EO.0)WRITE(6,184)PERD3,XRATE3,STLN3 

415 184 FORMAT('THE TERMS OF 'HE THIRD LOAN ARE: ",I3,1X, 
416 +'YEARS, AT ",F4.1v PERCENT, STARTING AT END OF YEAR ",I2) 

417 WRITE(6,165)XINF 
418 165 FORMAT('THE ANNUAL INFLATION RATE = *,F4.1," PERCENT.") 

419 WRITE(6,265)XPVRATE 

420 265 FORMAT(=THE PRESENT VALUE CALCULATION RATE = ",F4.1, 

421 +" PERCENT.*) 
422 WRITE(6,173)COSTYR 
423 173 FORMAT("THE ANNUAL COSTS = *,F12.2) 

424 WRITE(6,174)XPORTNSHTPER 
425 174 FORMAT(F4.1," PERCENT OF THE PLANT PRICE IS ', 

426 +'DEPRECIATED FOR ONLY 'v2," YEARS.*) 

427 WRITE(6,277)DEPYR 
420 277 FORMAT('THE REMAINING PLANT PRICE WAS DEPRECIATED , 

429 +'FOR *,I2," YEARS.') 
430 WRITE(6,175)XTXCDRT 
431 175 FORMAT("THE TAX CREDIT RATE IS ",F4.1," PERCENT.') 
432 IF(ORT.EQ.1.)WRITE(6,176) 
433 176 FORMAT(*DEPRECIATION WAS CALCULATED USING THE "v 
434 +'STRAIGHT LINE METHOD.') 
435 IF(ORT.EO.2.)WRITE(6,177) 

436 177 FORMAT('DEPRECIATION WAS CALCULATED USING THE ', 
437 +PDOUBLE DECLINING BALANCE METHOD.") 

438 IF(YN2.EQ.0)WRITE(6,178)XDEPER2 
439 178 FORMAT(*THE SECOND LOAN WAS DEPRECIATED FOR ", 
440 +12v* YEARS.*) 
441 IF(YN3.EO.O)WRITE(6,278)XDEPER3 

442 278 FORMAT(THE THIRD LOAN WAS DEPRECIATED FOR , 

443 +I2," YEARS.*) 
444 WRITE(6,180)INCOMY 
445 180 FORMAT(CTHE ANNUAL INCOME = "F12.2) 
446 WRITE(6,501)SALVG 
447 501 FORMAT('THE SALVAGE VALUE = "PF11.2) 

448 WRITE(6,502)MAXPER 
449 502 FORMAT("THE LIFE OF THIS STUDY IS *r,2," YEARS.*) 
450 WRITE(6,172)XTAXRAT 

° 
451 172 FORMAT('THE TAX BRACKET IS ",F5.2, PERCENT.*,/////) 
452 C 
453 WRITE(6,131) 

454 131 FORiiAr(40X,'OPERA-',74XNJE'i') 
455 

4 . 13] " RITE(6,132)
FflfuIAI 1 1i-JI. fl;- ' ' , ,,'ll,- "- ." I,,'.tjI "- .- ,,a~g.l~l- -.. ,': "t: l 



- 9lii a-ul,,oiif IA yl-rI'(, 12X ?.VLAHIU - PujX, "HJUI IY-4X,
460 +*INJCOMhE'5XY COS ' r4Xv I ZArTc1N',6X,."Fl (JW.#Xp*C.IAiIUJN,
-161 +5X, TAXES* 6X. CAYs3 FLWrX VLE eX VLE 
462 UfRIrE(6pl34)
 
46.3 134 FUIRMAT(X,*----*,2X,.
---- vSXe*---*4XP 
464 ----- - .SXr ----- i4Xv - * p6XY* -- "t - - -- r

465 +tSX rI- -. I 6Xr  - - - - I5 -. -. I6Xv -- - 
466 C 
467 TAXES(1 )=-(TrXCREL,)
 
468 ATXCSHF(1 )=NETP VAL1 )=PFRESVAL-(x)=TXCREDe

469 149 CFLOSUF=VALSUM=TXCREI
 
470 ti0RTSUt(1)=0.o
 
471 SET=l 
472 150 rDO 155 I 2,riXPRI
 
473 IK=I+1 
4.74 tORFSUM(K)=AllOR i' iI)+A~ORTIfAiiORT2(I)AMORTa(I)

475 IF(N.EO.3)1ORTSUM()-HOr-,SUilc.3)
 
476 CSHFL0(I)=INCOMYR(I)-(COS'S(I)+MORTSUt1(I))
 
477 TAXES(I)=(CStiFLOI)-IE*I) )*IAXR~t)

478 ATXCSHF( I)=CSHFL( )-TAXES(I)
 

480 PRSA()AX~i()(I/I-PR~E*(-)
 
481 NETPVALCI )=NETPVAL (I-I )+FPRESVAL( I)

482 PVALSUtI=PVALSUM+PRESVAL C )

483 IF(PVALSUI.GT. (F'LANT+LAND() .ANt.PVSET.Ea.o)F'VSEr1
 
484 IF(FUVALSUM.LT.CFLANF+LANra) )PVSET-I

485 I F (FYALSUH. LT.*(PLAN r4LANol) ) SUiiFVS=PVALSUM
 
486 CFLOSUII=CFLOSUM+ATXCSHF( I)

487 IF(I.E.2)SUISE=AIXCSHFCI)
 
488 IF(CFL-OSJJ1.LT. CFLANT+LAE) ))SET=I
4839 IF(CFLEJSLM.LT. (FLANT+LAND) )SU11SET=CFLOSLJM 
490 155 CONTINUE 
491 C 
492 COSTSC2)=COSTYR 
493 riO 359 I=3,lIXPRI
 
494 CUSTS(I)=COSTS(I-1)*(l+INF)
 
495 359 COM~INUE
 
496 C
 
497 IF(CSHFLO(MXPR1).LT.0.0)IIX.1
 
498 C
 
499 PV2=t1ORT2/( 1+PVRATE)**STLN2
 
500 PY3=MORT3/(1+F"RATE)**SfLN3
 
501 C
 
502 SET=SET+l 
503 SUMSET=SUMSET+ATXCSHF (SET) 
504 IF(PVSET.LT.MXPR1 )FVSET=PVSET+l

505 SU1IPVS=SUIIPVS+PRESVAL (PVSET)
506 CAPINV.=FLAN*T+LAND+PV2+PV3
 
507 CFTHP=CSHFLO(SET) 
508 FVTMF'=PRESVAL (PVSET)
509 C 
510 IFCDIX.EU.1)GOTO 449
 
511 CALL INTERP(CFTIIPSETSUMSETPCAPINVVSPABAR)
 
512 SPABAK=SPABAK-1
 
513 CALL INTERP(PVT1IPPVSETSUMPVSCAPINVIIPAAI)
 
514 449 tiPAEAK=[IABAK-1
 
515 C 
516 C 
517 IF(LIST.NE.0)GOTO 258 
518 C 
519 DO0 156 I=1,rIXPRl 
52-0 =
521 URITE(6v 151)KvBALANCE()ECLII1iY(I) INCII.(.(I)CUSIS(I)v
522 +M3RTSUtI(I)p
523 +CSIWFLU r bC1 Ci (1I TAXES ( I) A I X1L141F CI r PRiESiI CT ) r* I*IfIklAl- I 

http:IF(CFLEJSLM.LT
http:IF(CFL-OSJJ1.LT
http:ANt.PVSET.Ea
http:IF(PVALSUI.GT


..... n'' A~ v 11^ 1.111~-:^,r it.%jr.3Avr ItUU . - . ) I F 0 0
 
526 156 CONTINUE
 
527 FLERB-PLANTF LAND mR r2-+ UF 
 13 
528 1F(PLERB.GT.NETPVAL(MAXPER) ) DIX~t 
529 IF(DIX.EQ.1)GOTO 169
 
530 C
 
531 C
 
532 RO I =(NETPVAL (MAXPER+ 1 )/(PLANT+.LANDi PV2+PV3)) 
533 +*(1./hAXPER)-I.)*I0
 

53.1 C
 
535 IF(DIX.NE.1)WRITE(6,170)ROI
 
53e. 170 FORMAT(///,I0X,'RETURN ON INVESTMENT =",F6.2," X-)
 
537 169 IF(DIX.EO.1)WRIIE(6,171)
 
538 171 FORMAT(///,IOX,'PROJECT HAS YET 
10 BREAK EVEN.-)

539 WRITE(6, 179)SPABAK
 
540 179 FURMAT(,,IoX,'SIlpLE PAYBACK 
= ",F4.1,* YEARS.')
 
541 WRITE(6,185)DPABAK
 
542 185 FURMAT(/,10X,'DISCOUNTED PAYBACK 
= *,F4.1," YEARS.')
 
543 C
 
544 WRITE(6,157)
 
545 157 FORMAT(/////////////)
 
546 C
 
547 WRITE(I(XX,230)

548 230 FORMAT(*ENTER A 
1 IF YOU WOULD LIKE TO REPEAT THIS
 
549 
 +*ANALYSIS BY SUBSTITUTING A DIFFERENT VALUE FOR ",/,

550 
 +" ONE OF THE VARIABLES, OR ENTER A ZERO IF YOU ,

551 +'WOULD JUST LIIlE 
TO STOP')
 
552 READ(5,*)QUERY
 
553 IF(GUERY.EO.O)STOP
 
554 WRITE(KXX,235)
 
555 235 FORMAT('CHOOSE THE NUMBER CORRESPONDING TO THE ',
556 
 +'VARIABLE YOU WISH TO CHANGE ',/,
557 v FROM THE FOLLOWING LIST:',/,

558 1.....THE PRICE OF 
THE PLANr',/,
 
559 +. 2 ..... THE PRICE OF THE LAND',/,

560 +" 3 ..... THE DOWN PAYMENT MADE ON THE PLANT',,

561 +. 
 4 ..... THE TAX CREDIT PERCENTAGE RATE (IN PERCENT)-,/,

562 
 . 5 ..... THE AiNOUNT OF -THE ORIGINAL LOAN',/,
563 +" 6 ..... THE ItTEREST RATE OF THE ORIGINAL LOAN',/,
564 +" 7.....THE PERIOD OF THE ORIGINAL LOAN',/,
565 +" 8 ..... THE AMOUNT OF THE SECOND LOAN',/,
 

+" 9 .....
566 THE YEAR THE SECOND LOAN STARTS',/,

567 
 10....THE AMOUNT OF IHE THIRD LOAN',/,

568 +" 
 11 .... THE YEAR THE THIRD LOAN STARTS',/,

569 +" 12....THE ANNUAL INFLATION RATE',/,
570 f. 13 .... THE EXPECTED ANNUAL INCOME',/,

571 +" 14 .... THE'EXPECTED TAX BRACKET',/,

572 +" 
 15....THE RAIE FOR THE PRESENT VALUE CALCULATION',/,

573 +" 
 16 .... THE NUhBER OF YEARS FOR THE DEPRECIATION',

574 +' 17
.... THE AMOUNT OF THE SALVAGE VALUE OF THE PLANT','//)
5V5 READ(5,*)LIST 
576 WRITE(KXX,240) 
577 240 FORMAT('HOW MANY TIMES WOULD YOU LIKE TO CHANGE THIS',
578 4' VARIABLE',/) 

579 READ(5,*;FLAG 
580 DO 250 I=1,FLAG 
581 WRITH(KXX,255)I 
582 255 FORMAT('ENTER THE VALUE OF VARIABLE CHANGE NUMBER -,12,/)
583 READ(5,*)VARCH(I) 
584 250 CONTINUE 

585 C 
586 WRITE(KXX,251) 
587 251 FORMAr('IYPE A 1 YOUIF WOUL. LIKE TO SEE THE ABOVE
Sao +-1APLE PRINIED'Af;AIN FOR EACHiOFF IIE VANI t.g InflW. .i. 



,JY -flIISCIJNTL, PAcYBiACK~ ARE 
592 +'VARIABLE CHANGES.') 
593 FREAEI5,*)SMOKE 
5Y4 C 
595 336 FORhAT(/P A['VANCE 10 IHE 
596 +'ANY UtIMER, ANDI HIT IHE 
597 wf-irE(IKXX336) 
598 REAfa(5p*)XX
 
599 Z=0
 
600 220 IF(FLAG.E0.O)STOP
 
601 Fi-AG=-FLAG-1
 
602 Z Z+1
 

LIIFFLIXENrF OR EALtI OF IIIE 

DO1IGM OF THE PAGEu TYPE ", 
R'E)UJIN.*) 

603 IF(LIST.EQ.1)PLANTVARCH(Z) 
604 IF'(Lisr.Eo.2)LANrI=wARCH(Z) 
605 IF(LIST.EU.3)'OWN.=VARCH(Z) 
606 IF(LIST.EO.4)XTXCDRT=VARCH.Z) 
607 IF(LIST.EG.SflIoRTl=VARCH(Z) 
608 IF(LIST.EQ.6)XRAElVIR(,HCZ) 
609 IF(LIST .EO .7)PE~l'1-VARCrH(Z) 
610 IF(LIST.EQi.8)MOhU2=ACH(Z) 
611 IF(LIST .E0.9)SIlN-2-VARCH(Z) 
612; IF(LIST.ELI.1O)IIORl3=VARCH(Z) 
613 IF(LIST.E0.11)STLN3YAR.CH(Z) 
614 IF(LIST.E0.121XINF=VARCH(Z) 
619J IF(LIST.EO. 13)INCOMY=VARCH(Z) 
616 IF(LIST.EO.14)XrAXRArf=VARCH(Z) 
617 IF(LIST.EQ. 15)XF*VRATrEVARCH-(Z) 
61a IF(-ISo.E.16)'EPYR=VARCH(Z) 
619? IF(LIST.E0.17)SALVG=VARCH(Z) 
620 GOTO 200 
621 C 
622 258 ROI( (UETPVAL (MAXF'ER+1I )(FLANT+LANE'+PV2+pv3)).b 
623 +**(l./MAXPER)-l.)*100 ui 
624 IF(Z.EO.1)WRITE(6,2121) 
625 221 FORMAT(////1 43Xv*SEJSITIVITY ANALYSIS*) 
626 IF(Z.EO.1)WRITE(6,222-) 
627 222 FORAT(//v30X,*RETURfN UN'YOXr'SIlLE,1lOXLISCUNTEDI) 
4628 1F(Z.EQ.1)tRIE(ov223) 
629 223 FORMAT(30X, INVESTHENP vp9X, FAYEACt(,11X,"PAYIACK*) 
630 6010 259 
631 260 WRITE(6v224)ZRISFAAI 1PAA 
6321 224 FORt1AT(/P*VARIADLE CHANGE NO. "112*:'r9XrF4.lr' Z%9XP 
633 +F4.1," YEARS'YSXYF4.lv* YEARS*) 
634 IF(FLAG.EO.O)tJRITE(6,219)' 
635 219 FORMAT(//////) 
636 IF(LIST.NE.0)GOTO 220 
637 C 
638 259 IF(LIST.EQ.1)WRITE(6,290)VARCH(Z) 
639 IF(LIST.EO.2")WRITE(6,295)VARCH(Z) 
640 IF(LIST.EQ.3)WRITE(6,300)VARCH(Z) 
641 IF(LIST.EU.4)URITE(6,305)VARCH(Z) 
642 IF(LIST.EO.5)WRITE(6,3lO)VARCH(Z) 
643 IF(LIsr.EQ.6)WRITE(6,3l5)VARCHcZ) 
644 IF(LIST.EO.7)LJRITE(6,320)VARCHi(Z) 
645 IF(LISTEUi.8)LRITE(6,321)VAkCH(Z) 
646 IF(LIST.EO.9)WUITE(6,322)VARCH(Z) 
647 IF(LIST.EQ.10)WRITE(6,323)VARCfi(Z) 
648 IF(LIST.EO. 11 )URITE(6,324)VARCH(Z) 
649 IF(LIST.EO.12)LJRITE(6,32--5)VARCH(Z) 
650 IF(LIS'T.EQ.13)WRITE(633)VA'(:H(Z) 
651 IF(LIST.EU.14)WRITE(6,335)VARCH(Z) 
652 
653 

1 F(LIST.EU.15) lRITE(6 r34 ) ARCH(Z) 
IF(LIST.E0.16)WRIE(6,345)VAI Cf4(Z) 

654 IF(LIST.EQ.17)WRITE(6,350)VARCH(Z) 
655 2V0 FORMA[(//,tAFlER CHANINGW iiL PLANT FRICE lOvFH.0*:*) 



Q.,/ vv Fu saos (/r. tir ILk ,sit .,tiIjIli o,.: hUe,. g rlr|L.,. U* ,a .1..j 
658 30S FORd1A(//P'AF'rER CHA.4GING IHE rAx CREDIT1- ECENIAUL 
659 +*RATE TO',F4.0,':') 

° 660 310 FORMAT(//,'AFTER CHANGING lIIE ORIGINAL LOAN IO*,UI8.0,: ) 
661 315 FORMAT(//pAFTEl CIIANGTTJG THE INIEREST RATE ON ", 
662 +'THE ORIGINAL LOAN TOUFH.0,'v') 
663 320 FUOa1AT(//,"AFTER CHANGItIG YHE PERIOD OF THE ", 
664 +*ORIGINAL LOAN TO',F4.0v:') 
665 321 FURMAT(//v 'AFTER CHANGING iHE SECOND LOAN 0 vF8.0, ) 
666 322 FORMAT(//,'AFTER CIHANGIG THE YEAR TIIE SECON' ", 
667 
668 323 

+'LOAN STARTS TO,F4.0,*:') 
FORMAT(//,AFTER CHANGING THE THIRD LOAN 10",F8.0,:") 

669 324 FURMAT(//v"AFTER CHANGING THE YEAR IHE THIRD ', 
670 +*LOAN STARTS TOTF4.0,':") 
671 325 FORHAT(/,AFTER CHANGING THE INFLATION RATE 1O',F4.0,":-) 
672 330 FORIMAT(//,'AFTER CHANGING THE ANNUAL INCOME TO', 
673 +FU.0,=:") 
674 335 FORHAT(//,'AFTER CHANGING iHE 1AX BRACKET O',F4.0,*:') 
675 340 FORMAT(//,'AFTER CHANGING THE RATE FOR THE PRESENT 'v 
676 +*VALUE CALCULATION 1O%,F4.0,":-) 
677 345 FORMAT(//v AFTER CHANGING THE NUMBER OF DEPRECIATION ", 
678 +*YEARS TO',F4.0,":") 
679 350 FORMAT(//,=AFTER CHANGING THE SALVAGE VALUE OF ', 
680 +'THE PLANT TO*,F8.0,":") 
681 C 
682 IF(SMOKE.EG.O)GOTO 260 
683 C 
684 WRITE(6,331) 
685 331 FORMA(120XrNET') 
686 WRITE(6,332) 
687 332 FORMAT(29X,'ANNUAL',15X,'AMORT-',6X,'CASHi',6X,'DEPRE-=, 

° 68S +16X7AFTER TAX',4X,'PRESENT',4XPRESENT ) 
689 WRITE(6,333) 
690 333 FORMAT(1X,'YEAR',2X,'BALANCE',5X,EQUITY,4X, 
691 + INCOME',SX,'COSTS',4X,'IZATION,6XvFLOW',5X,'CIATIOTN, 
692 +5X,"TAXES',6X,'CASH FLOW',SX,'VALUE',6X,'VALUE") 
693 WRITE(6,334) 
694 334 FORMAT(IX,.----*.2X,- - - - - - -- - 5X,-------- 4X, 
695 ...--------X, ----- ,4X, --------- ,6X,---- ,SX,-------- , 
696 +SX, ------ "6X, ------------SX, ------ 6X,------
697 C 
698 DO 356 I=IHXPR1 
699 K=I-1 
700 WRITE(6,351)KBALANCE(I),EQUITY(I),INCOMYR(l),COS[S(I), 
701 +MORTSUM(I), 
702 +CSFLO(I),DEP(I),TAXES(I),ATXCSHF(I),PRESVAL(I),lETPVAL(I) 
703 351 FORAT(2X,2,2XF8.O,2X,FIO.O,2X,F8.0,2X,F.0,2X, 
704 +F8.0,2X,FIO.O,2X,F.0,2X,FlO.O,3X,FlO.O,3X,F8.O,2X,FIO.O) 
705 356 CONTINUE 
706 C 
707 WRITE(6,270)ROI 
708 270 FORAT(///vOX,*RETURN ON INVESTMENT =°,F6.2," X') 
709 WRIrE(6,279)SPABAK 
710 279 FORAT(/,10X,'SIMPLE PAYBACK = °,F4.1," YEARS.') 
711 WRITE(6,285)DFABAK 
712 285 FORMAT(/IOX,'DISCOUNTED PAYBACK = °,F4.1," YEARS.",/) 
713 C 
714 IF(LIST.NE.O)GOTO 220 
715 END 
716 C 
717 C 
718 C THIS SUBROUTINE INTERPOLATES TO FIND THE TWO PAYBACKS 
719 C 
720 C 



/23 ILAL 'INCkI ia, UIjMvCAViNU, ANSW
724 ANSW((CAPINV-(SUM-INCRE ))/INCREH)+(SET-1 )

725 RETURN
 
726 
 END
 

SCAN 
726 EOR 726
 
0 ?
 

I.
 

IWOIBea 



JAMAICA
 

PRIVATE SECTOR CREDIT FUND PROJECT
 

FINANCIAL SYSTEM REVIEW
 

VOLUME THREE
 



TABLE OF CONTENTS
 

Page
 

. . . . . . . . . . . . . .. . . . . .. 1
I. 	 Introduction 


... 3
II. Summary . . . . . . . . . . . . .	. . . .
 

5
 

. . . . . . . . . . . 7
IV. 	 Commercial Banks .......... 


. . . . . . . . . . . 20
 

III. 	 The Bank of Jamaica ............. 


V. Merchant Banks .............. 


VI JECIC ........... 
 .....	................... . 22 

. . . . . .. ..... 31VII. 	 Export Development Fund .... 

VIII. Rehabilitation Fund .. ........ . . . ... . .	 . . . . . 34
 

IX. Jamaica Development Bank. ...... ... . . .	 . . 36
 

X. Premier Investment Corporation . .	 . . . ..... . 38
 

XI. 	 National Development Bank ... .................. . 40
 

Annex "A" Liabilities and Assets of Commercial Banks
 

as at 31st December 19 8 1 ..... .............. ... 42
 

Annex "B" Summary of Individual Lines of Credit 

Annex "E" Correspondence from Edward Seaga dated 4 May, 1982 62
 

.......... .. 43
 

Annex "C" Rehabilitation Fund Pre-Applications at May 20, 1982 49
 

Annex "D" National Development Bank of Jamaica Limited . . .. 52
 



I. INTRODUCTION
 

First Washington Associates prepared this survey of thefinancial
 

sector in Jamaica as an integral part of its contract with the
 

U.S. Agency for International Development related to a private sector
 

credit program to encourage alternative energy conservation investment.
 

The purpose of the survey was to determine what alternative sources of
 

credit already existed in Jamaica which might facilitate the desired energy
 

investments, the capabilities and limitations of existing credit institu

tions, and the ways in which a new government loan program might interface
 

with private banks to assure a reliable, effective and sound distribution
 

of financial resources to the productive sectors of the economy.
 

The information in this report came mainly from personal interviews
 

with the central bank, commercial banks, merchant banks, JECIC, EDF, RF,
 

JDB, PIC, NDB aad others in the financial system. The World Bank, Inter-


American Development Bank, and International Monetary Fund provided
 

statistical and other data. The Ministry of Finance and Ministry of
 

Mining and Energy were also helpful in providing guidance and information
 

which went into the report.
 

FWA has done a number of previous studies of the financial system
 

in Jamaica, which were used in presentations to the World Bank and Inter-


American Development Bank. The firm also notes that it has worked on a
 

variety of assignments for the Bank.of Jamaica,oJECIC, EDF, RF, the
 

Ministry of Finance and U.S. AID in Jamaica. FWA has fully respected the
 



confidentiality of previous work done for those organizations, but notes
 

with gratitude the great degree of cooperation received from former clients
 

in making a contribution to this survey.
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II. SUMMARY 

Jamaica possesses a well-established financial infrastructure which
 

closely resembles the British financial system in its fundamentals. The
 

scene is dominated by the Bank of Jamaica (BOJ) - the central bank - which
 

oversees the activities of all financial intermediaries, with the largest
 

share of lending activities being transacted by the commercial banking 

subsector. In addition, there are trust companies, merchant banks,
 

building societies, credit unions, the National Housing Trust, insurance 

companies, and peoples cooperative banks. Altogether, the eight types
 

of financial institutions had over J$2.2 billion in outstanding loans to
 

the private sector at the end of 1981, as shown below:
 

Loans Outstanding to Private Sector by Source
 
at 31 December 1981
 

(J$000) Percent 

Commercial Banks 1,200,291 54 

Trust Companies 103,528 5 

Merchant Banks 38,074 2 

Building Societies 271,946 12 

Credit Unions 176,800 8 

National Housing Trust 270,000 12 

Insurance Companies 141,000 6 

Peoples Cooperative Banks 16,000 i 

Total 2,217,639 100 
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In addition to the above, there are a number of government 
lending
 

programs that operate mainly through the commercial 
banks to provide
 

The major government
foreign exchange credit to the private sector. 


institutions are the Jamaica Export Credit Insurance 
Corporation (through
 

the Export Development Fund, and the Rehabilitation
 its lines of credit), 


Others are JDB and PIC (now doing little but administering 
old
 

Fund. 


and NDB (which is just starting up as the officially-designated
loans), 


medium and long-term lending bank for development financing).
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III. THE BANK OF JAMAICA
 

In addition to its regulatory role as the country's central bank,
 

the Bank of Jamaica, which came into existence two years before
 

independence, has been involved in a variety of other activities,
 

complementing operations of the other financial institutions.
 

BOJ's wholly-owned subsidiaries have been very successful in making
 

foreign exchange available to the manufacturing and construction
 

sectors, developing new'non-traditional export industries, and serving
 

other development needs of the country.
 

The Jamaica Export Credit Insurance Corporation (JECIC) provides
 

export insurance and export financing and operates three dozen lines
 

of credit from foreign suppliers.
 

Export Development Fund (EDF) makes hard currency loans to Jamaican
 

non-traditional exporters to cover their needs in imported raw materials,
 

intermediate goods, and spare parts for their products and for a limited
 

amount of capital equipment.
 

Premier Investment Corporation (PIC) provides term loans to small
 

scale enterprises through local branches of Jamaican commercial banks
 

using the proceeds of a World Bank loan. Together with the
 

Small Industries Finance Company (SIFCO) and the Small Enterprise
 

Development Company (SEDCO), PIC has been successful in providing
 

term financing to medium-sized and small companies.
 

Rehabilitation Fund (RF), which was established in January 1982
 

and became operational in June, will serve as a foreign exchange
 



operation for the domestic industrial and construction sectors, making
 

foreign exchange loans repayable in local currency. RF's activities are
 

financed by the proceeds of an Inter-American Development Bank loan with a
 

counterpart contribution by the Government of Jamaica.
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IV. COMMERCIAL BANKS 

There are eight commercial banks with approximateiy 150
 

branches doing business in Jamaica. They are: the Bank of Nova Scotia
 

Jamaica Ltd., National Commercial Bank Jamaica Ltd., Citibank, N.A.,
 

Bank of Commerce Jamaica Ltd., Workers Savings & Loan Baak, Jamaica
 

Citizens Bank Ltd., First National Bank of Chicago Jamaica Ltd., and
 

Royal Bank Jamaica Ltd. A new license has recently been issued for the
 

Bank of Credit and Commerce (Middle East backing) but this bank has not 

stA.tements of thebegun commercial operations as yet. Summary financi~l 

commercial banks as of December 31, 1981 are shown in Annex "A". 

The major banks in Jamaica are of Canadian and British origin and 

were established prior to 1930. During the 1960's, the American banks
 

also started operations and the older banks started forming trust companies.
 

In the 1970's, two foreign-owned banks were nationalized. However, the 

present Government is again welcoming foreign investment in the banking
 

sector.
 

By the end of the first quarter of 1982, total assets of Jamaican
 

commercial banks exceeded two and a third billion dollars (Jamaican),
 

with the largest share held by the Bank of Nova Scotia. The National
 

Commercial Bank (NCB), which was acquired by the government in late 1977, 

is the second largest commercial bank in the country.
 

As shown in the table on the next page, between the end of 1974 and
 

31 March 1982, total assets of Jamaican commercial banks grew from J$694.7
 

million to the present level of J$2,354.8 million, an increase of 239 percent.
 

Total deposits held by these banks increased from J$618.8 million to
 



COMMERCIAL BANKS - SUMMARY ACCOUNTS 
J~mn. 

DOMESTIC CREDIT DEPOSITS 
Foreign Cash and Claims Cr. to Private Cr. Other 

End of Assets Deposits on Govt. Private Asets/ Demand Say- From Items 
Period (net) with BoJ Govt. Dept. Total Sector Total Liabs. (adJ.) Time ings BoJ (net) 

(1) (2) (1-2) 

'1974 -21.5 70.1 76.8 9.8 67.0 579.1 646.1 694.7 154.4 196.0 268.4 1.0 74.9 
1975 -23.7 70.1 105.7 9.5 96.2 679.0 775.2 821.6 185.8 214.9 331.3 6.6 83.0 
1976 -28.2 94.5 133.3 12.9 120.4 673.1 793.5 859.8 189.3 252.7 349.6 7.8 60.4 
1977 -26.3 93.0 287.9 13.2 274.7 627.3 902.0 968.7 286.5 163.8 451.4 0.2 66.8 
1978 -15.0 197.9 355.0 17.2 337.8 740.2 1,078.0 1,260.9 373.6 259.0 519.0 2.9 106.4 
1979 -10.6 155.8 384.3 31.6 352.7 884.6 1,237.3 1,382.5 335.3 251 8 595.2 18.0 182.2 

1980 12.4 391.8 377.6 34.5 343.1 1,082.1 1,425.2 1,829.4 430.5 443.7 736.0 64.1 155.1 
1981 3.0 301.8 553.0 44.5 508.5 1,486.3 1,994.8 2,299.6 484.8 723.7 873.2 2.0 215.9 

1982 
Jan. 1.5 333.7 559.2 51.4 507.8 1,507.6 2,015.4 2,330.6 498.8 698.1 887.1 2.0 244.6 
Feb. 12.6 309.1 573.0 51.4 521.6 1,525.5 2,047.1 2,368.8 464.8 737.3 897.8 2.0 266.9 
Mar. 37.5 264.6 585.6 58.9 526.7 1,526.0 2,052.7 2,354.8 536.3 692.6 921.1 2.0 202.8 
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J$2,150 million over the same period of time - an ikcrease of 247 percent. 

In nominal terms, this represents an annual average growth of almost
 

27 percent. However, when these figures are compared to the 250 percent
 

increase in the Consumer Price Index in the same period, it becomes
 

apparent that both the total assets and total deposits held by commercial
 

banks have virtually stagnated or decreased in the past nine years.
 

In terms of the deposits' distribution by type - this remained 

remarkably constant. Savings accounted for 39 percent of total deposits
 

in 1974 and 1982. Both time deposits and demand deposits gained one
 

point from 28 and 22 percent to 29 and 23 percent, respectively. Under
 

the current monetary policy exercised by the Bank of Jamaica, commercial
 

banks are required to maintain liquid reserves at least equal to 40 percent
 

of deposits. Of this reserve, 5 percent of deposits must remain in
 

non-interest-bearing accounts at the Bank of Jamaica. The remainder can
 

be maintained in cash, cash equivalents, or ninety-day Treasury bills.
 

Actual liquidity of the commercial banks vs. required minimum liquidity 

is demonstrated in the table on the following page. This shows clearly
 

that the commercial banks are quite liquid at present and that statutory 

reserve requirements in themselves should not pose a problem to increased
 

medium-term lending. 

Credit to the private sector increased 164 percent in nominal terms 

from December 31, 1974 to March 31, 1982 - an actual decline in real terms. 

In relative terms, the ratio of credit to private sector to total assets 

decreased from 83 percent at the end of 1974 to 65 percent atMarch 31, 1982, 

while the ratio of private credit to total domestic credit declined from 

90 percent to 74 percent over the same period. 



COMMERCIAL BANKS - STATUTORY LIQUIDITY 

J$00 

Average Required 
Deposit minimum Average Average Excess Loans from Net 

Period Liabilities Liquidity Liquidity Deposits Liquidity Central Bank Liquidity 

1975 729,827 171,509 178,671 24.5 7,162 9,865 - 2,703 
1976 760,864 186,412 219,759 28.9 33,347 14,978 18,369 
1977 871,873 257,202 355,536 40.8 98,334 8,153 90,181 
1978 1,013,517 298,988 425,.315 42.0 126,327 19,165 107,162 
1979 1,175,259 346,701 495,652 42.2 151,886 43:003 108,883 
1980 1,452,786 418,571 588,773 40.5 173,115 44,843 128,272 
1981 1,892,700 558,347 792,843 41.9 234,496 24,973 209,523 

1982 
Jan. 1,979,780 584,035 836,466 42.3 252,431 18,649 233,782 
Feb. 
Mar. 

2,004,766 
2,061,427 

591,406 
608,121 

874,000 
906,159 

43.6 
44.0 

282,594 
298,038 

21,419 
20,459 

261,175 
277,579 
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The decline in the private sector's share uf total domestic credit
 

is the mirror image of the more than two-fold increase in the govern

ment's.share of outstanding loans - from 10 pcrcent at the end of 1974
 

to 26 percent in March 1982. This fact reflects the continued inability
 

of the government to finance its increasing budget deficits.
 

An analysis of outstanding loans to the private sector by category
 

in the last year and a quarter is shown in the table on the next page.
 

This shows that the breakdown between the sub-sectors remained largely
 

the same. Manufacturing is still the leading private borrower in the
 

country (20.6 percent in 1982) with agriculture displacing personal loans
 

in the second place with 12.5 percent at the end of March 1982. The
 

continuously high ratio of manufacturing credit is partially a result of the
 

sector's successful export activity and the availability of foreign
 

exchange provided to non-traditional exporters by the Export Development
 

Fund. A decrease in personal loans coupled with an increase in credit for
 

professional services lends further credibility to the government's claim
 

of moderating inflation and consumer spending and stimulating business
 

activity.
 

The prime rate in Jamaica was raised from 11 to 13 percent in 

January 1980, and remained at that level since then. The discount saving 

rate was increased from 7 to 9 percent at the same time, and has not 

changed in the last two and one-half years. 

The actual interest rate paid by borrowers is considerably higher, 

reflecting the current cost of deposits to financial intermediaries. 



Commercial Banks Loans and Advances to the Private Sector
 

.Dec. Dec. March 1982 
1980.
J$000 

% of 
Total 

1981 
J$000 

% of 
Total J$000 

% of 
Total 

1. Agriculture 117,793 10.8 192,323 12.9 192,147 12.5 
(iW- Production 

(ii) MAketing
(&i) Land AcquiAition 

110,232 
1,516 
6,046 

163,675 
24,815 
4,433 

161,614 
26,132 
4,401 

2. Mining 6,252 0.6 7,838 0.5 8,429 0.6 
3. Manufacturing 212,881 19.6 317,343 21.2 314,354 20.6 

(i Sugar, Rum S Iota. . 
(ii) Food, Vvrink 6 Tobacco 
(iii) PapeA, Printing 6 Pubtihing 

45,339 
36,637 
7,639 

74,075 
59,937 
12,008 

69,620 
63,899 

9,931 
fiv) 

(u) 
Te"titu, LeatheA 6 Footveat 
Futnit£ e, Fixt. 5 Wood P4odwuct 

40,188 
8,990 

53,117 
13,614 

53,452 
14,338 

(vi) Ifeta Ptoducts 8,566 22,295 20,647 
(vii) Cement 9 CMaY Ptoduct6 

NviiU) ChcrmicaZ6 6 Chemicatz Products 
(ix) Othet 

13,083 
17,373 
36,066 

9,832 
18,549 
53,916 

10,228 
18,549 
53,690 

4. Construction & Land Development 127,310 11.7 181,324 12.1 399,459 13.0 
(i Conztnuction -3 , 3-23 71,226 75,821 
(ii) Land Deveopment 

(ii-i Land Acquisition 
64,676. 
25,309 

65,164 
44,934 

71,933 
51,705 

5. Financial Institutions 23,049 2.2 34,455 2.3 31,876 2.1 
6. Transport, Storage & Communication 
7. 'Electricity, Gas & Water 

108,661 
40,945 

10.0 
3.8 

145,822 
59,058 

9.8 
4.0 

154,466 
53,607 

10.1 
3.5 

8. Govetnment Services 23,480 2.2 24,124. 1.6 20,476 1.3 
(I 

(ii) 
CentaX Gote'rnment 
Locat Govetnment 

15,843 
7,637 

21,078 
3,046 

18,931 
I, 545 

9. Distribution 89,583 8.2 122,136 8.2 120,462 7.9 
10. Tourism 60,341 5.5 76,161 5.1 98,208 6.4 
11. Entertainment 12,065 1.1 12,384 0.8 13,104 0.9 
12. 
13. 

Professional & Other Services 
Personal 

76,689 
188,034 

7.0 
17.3 

128,593 
192,606 

8.6 
12.9 

137,518 
185,508 

9.0 
12.1 

(iW Land Rezidnts 
(ii) Ov'zrea Reaident 

185,918 
2,116 

189,820 
2,786 

183,348 
2,160 

TOTAL 1,088,083 00.0 1,188,2241100.0 1,529,614 100.0
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After added charges, fees, and other considerations, such as interest
 

payments in advance and compensatory balances, prime commercial borrowers
 

can acquire working and investment capital at interest rates around
 

16 percent, as shown in the table on the next page.
 

Although interest rates in Jamaica may seem comparable to those
 

because of the much higher
prevailing in the United States, this is not so 


When the level of inflation
domestic price inflation occurring in Jamaica. 


taken into account, the interest rate paid by borrowers in Jamaica has
is 


installment credit as
been negative, even in the highest rate category of 


can be seen from the table on the page after next which summarizes
 

consumer price inflation in Jamaica from 1974 through March 1982.
 

Banks and other financial intermediaries in Jamaica have been able 

to attract funds at interest rates below the inflation level in the past 

years mainly due to the official exchange controls preventing investors 

from turning to foreign institutions offering positive effective interest
 

rates. Consequently, Jamaica borrowers have been able to obtain financing
 

from local banks at negative interest rates in real terms. This situation, 

however, is slowly changing with the successful implementation of the ne. 

government's National Recovery Program and measures agreed with the
 

International Monetary Fund.
 

Although interest rates have been low in real terms, they have been
 

regarded by many borrowers as a hindranc- to more ambitious capital
 

investment plans. Another, much more important., barrier to the fulfillment
 

of plans has been the commercial banks' insistence on very conservative
 

loan collateral requirements. Banks require that title to real assets
 

serve as collateral for virtually all their loans, frequently equal to
 



COMMERCIAL BANK LENDING INTEREST RATES 
FOR MAJOR CATEGORIES OF LOANS 

Period Installment Mortgage Personal Commercial 
Local 

Government 
Central 

Gcvernment 

Weighted 
Average 

Rate 

1980 

Jan 18.96 10.63 16.26 14.90 14.90 12.74 15.30 
Feb 18.89 9.43 16.18 15.06 14.81 12.74 15.35 
Mar 19.00 9.37 16.15 15.05 14.96 12.68 15.34 
Apr 19.31 9.26 16.37 15.12 14.97 12.61 15.55 
May 19.71 9.58 16.26 15.14 15.05 12.47 15.63 
Jun 19.70 9.21 16.02 15.22 15.22 12.76 15.60 
Jul 
Aug 
Sep 18.82 9.68 20.53 15.25 14.77 12.79 15.85 
Oct 20.37 9.50 16.47 15.29 14.87 12.82 15.80 
Nov 20.29 10.04 16.44 15.15 14.90 12.35 15.77 
Dec 20.57 9.87 16.51 16.64 14.86 13.40 16.68 

1981 

Jan 20.70 9.65 16.61 15.38 14.94 13.39 15.98 
Feb 20.79 10.27 16.96 15.44 15.06 14.21 16.09 
Mar 22.95 9.55 16.55 15.43 15.08 14.43 16.33 
Apr 20.94 9.17 16.55 15.45 14.43 14.37 15.95 
May 21.03 13.99 16.54 15.41 14.93 14.33 16.10 
Jun 21.13 12.78 16.56 15.44 14.93 14.44 16.19 
Jul 21.18 12.77 16.38 15.44 14.88 14.94. 16.17 
Aug 21.15 13.47 16.32 15.45 14.89 14.41 16.20 
Sep 17.43 12.97 16.41 15.39 14.87 14.29 15.65 
Oct 20.51 13.11 16.43 15.50 14.95 14.12 15.61 
Nov 21.52 13.11 16.75 15.72 14.96 14.21 16.32 
Dec 21.64 13.12 16.59 15.61 14.83 14.73 16.25 

Source: Bank of Jamaica
 



CCUSUMER PRICE INDICES 
(January 1975 - 100) 

JAMAICA 

Fuel I Household Personal 

End of 
Period 

Food 
and 
Drink 
53.23 

Other 
Household 
Supplies 

5.13 
Housing 
8.87 

Furnishings 
and Furni-
ture 

3.18 

Clothing 
and Acces-
soribs 

8.15 

Personal 
Expenses 

8.43 

Transporta-
tion 

4.86 

Miscel
laneous 
Expenses 

8.10 

All 
Items 
100.0 

1974 
1975 

87.9 
113.1 

96.9 
107.9 

96.9 
116.6 

88.7 
106.5 

95.7 
108.7 

91.1 
108.1 

99.4 
99.5 

95.6 
117.1 

96.6 
1118 

1976 
1977 

121.9 
136.q 

114.0 
128.4 

125.4 
129.5 

124.6 
156.5 

119.8 
136.8 

116.2 
129.8 

111.3 
125.2 

125.6 
170.0 

120.9 
137.9 

1978 
1979 

210.8 
262.4 

205.9 
270.5 

151.6 
178.4 

259.4 
292.2 

208.5 
241.0 

198.2 
217.4 

232.0 
249.3 

203.5 
219.5 

206.0 
246.7 

1980 350.7 367.9 200.2 361.0 302.4 288.0 279.9 255.0 317.5 
1981 353.0 400.6 230.2 417.3 327.1 327.2 287.8 274.8 332.7 
1982 
Jan. 
Feb. 

356-3 
358.4 

399.3 
401.8 

233.2 
235.1 

422.0 
422.1 

327.7 
329.3 

326.5 
328.4 

288.5 
292.1 

272.5 
272.3 

334.7 
336.4 

Mar. 359.5 404,6 237.1 424.4 330.1 328.7 293.0 273,7 337.8 

_..._..._.._ ;__ _ _ _ 
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150 percent or more of the value of the loan. This may be accomplished
 

by plazing a charge on all corporate fixed and floating assets or by
 

acquiring a first mortgage lien over real estate. Only in very exceptional
 

circumstances are loans secured with only personal or corporate guarantees,
 

backed up with life insuran,e policies. The commercial banks' rigid
 

insistence on heavy collateral on real assets, or on the deposit of cash
 

with them equal to the amount being loaned, has made it extremely difficult
 

or impossible for marginally creditworthy firms to make capital investments
 

which might pay for themselves over the medium term. The following table
 

presents a breakdown of the commercial banks' outstanding loans by
 

category compiled by the Bank of Jamaica.
 

PERCENT OF COMMERCIAL BANK LOANS
 
OUTSTANDING BY TYPE OF LOAN
 

1980 1981
 

Mar Jun Sep Dec Mar Jun Sep Dec
 

Installments 13.46 14.46 14.63 14.7013.31 14.42 14.22 12.36 

Mortgage 5.06 5.05 4.76 4.24 1.67 .90 .46 .43 

Personal 8.23 8.43 8.45 8.31 7.81 7.23 6.88 6.89 

Commercial 54.72 52.49 52.22 53.5155.70 55.61 57.15 60.79 

Local Government 15.47 17.01 17.79 17.43 19.87 20.50 19.75 18.23 

Central Government 3.06 2.56 2.15 1.81 1.64 1.34 1.54 1.30 

'1\;TAL 100 100 100 100 100 100 100 100 

(t/
 

http:53.5155.70
http:14.7013.31
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As evidenced by the above data, the commercial 
loans have been
 

steadily increasing their share of total credit since 
the last election,
 

rising from 53.51 percent at the end of 1980 to 
60.79 percent a year
 

The most volatile change, however, has occurred 
in mortgage


later. 


loans, whose share fell from 4.24 percent in 
December 1980 to almost
 

a year later, representing the only credit category
one-tenth of that 


The nearly constant share of install
with a less than 1 percent share. 

ment loans by commercial banks may be the consequence 
of the fact that 

these are the only loans made at fixed interest 
rates and even monthly 

installment
This may also explain the relatively low share 

of 

repayment. 


credit. 

In the critical area of installment credit, involving mainly loans
 

for the purchase of equipment with a useful life 
of three to five years or more,
 

the commercial banks have been extremely conservative, 
both for reasons
 

they wish to match the terms of loans with the 
terms of
 

of funding (i.e., 


the longer the loan the
 
borrowed money) and for reasons of risk (i.e., 


installment
 
greater the perceived risk of non-payment). 

About half of 


credit is for motor vehicles, furniture and household 
equipment. Less
 

than 20 percent historically has been for capital equipment of 
all kinds,
 

The amounts of installment
 
including equipment for business and farming. 


The
 
credit approved and outstanding from 1975 to 1982 

are shown below. 


average repayment term for installment credit in Jamaica is currently
 

only about twelve months.
 



INSTALLMENT CREDIT 

(In millions of J$) 

Approvals Outstanding at End of Period 

Est. 20% for Commercial Finance Est. 20% for 

Total capital'equip. Banks Houses Dealers Total capital equip. 

1975 $ 145.8 $ 29.2 92.2 18.9 22.4 133.5 26.7 

1976 106.7 21.3 80.5 16.7 21.3 118.5 23.7 

1977 103.8 20.8 69.9 14.3 20.5 104.7 20.9 

1978 44.6 8.9 80.5 13.6 29.3 123.3 24.7 

1979 61.2 12.2 112.8 14.4 19.7 146.9 29.4 

1980 190.0 38.0 139.2 16.0 20.6 175.8 35.2 1 

1981 224.5 44.9 174.1 19.7 22.9 216.7 43.3 

Jan 1982 18.2 3.6 174.6 20.2 23.6 218.4 43.7 
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In order to increase the amounts, and improve the terms, of install

ment credit in Jamaica for capital equipment purchases, the Government
 

should.consider measures to: (a) make foreign exchange available to meet
 

J$ financing, (b) provide funding of longer term loans at compatible
 

interest rates, and (c) provide supplementary assurances of repayment in
 

the form of partial guarantees of creditworthiness.
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V. MERCHANT BANKS
 

There are seven merchant banks in Jamaica: BNS Merchant Bank,
 

West India Company of Merchant Bankers Ltd., Caribbean Merchant Bank,
 

Eagle Merchant Bank, Jamaican American Merchant Bank, Jamincorp Inter

national Merchant Bank, and First National Bank of Chicago Merchant
 

Bank.
 

Merchant banks are not regulated under the Bank Act but are subject
 

to the 1966 Protection of Depositors Act. They are not required to
 

maintain reserves at BOJ nor are there any lending limits regarding
 

capital. These banks are restrained from taking local deposits in
 

excess of twenty times capital (issued and statutory reserves). Ten
 

percent of deposits and of annual profits must be placed in statutory
 

reserves.
 

Some merchant banks do leasing, but for the most part they handle
 

three to five-year lending. Merchant banks are not permitted to deal
 

in foreign currency. A summary of the assets and liabilities of Jamaica's
 

merchant banks is shown on the next page.
 

As can be seen, Jamaica's merchant banks reduced both real and
 

nominal levels of activity substantially from 1975 through 1982. As
 

recently as February 1982, outstanding loans were less than half as
 

large in nominal terms as they had been in December 1975 and were less
 

In March 1982, merchant bank
than a quarter as large in real terms. 


loan activity began to pick up a bit, but it is still very low by any 

index. Merchant banks have been quite conservative in the past, and 

it is believed that their contribution to future economic development 

will continue to be small in relation to that of the commercial banks. 



MERCHANT DARAS 
SUMMARY OF ASSETS AND LIABILITIES 

-I 

) 
A I L I T I E 

Balances 
due to 

Cash and
Deposits 

AA S S E I S 

End of 
Period 

Capital 
and 
Reserveg 

Foreign 
Liabll-
.ter. 

Time 
Deposits 

Banks & 
Insts. 
in Ja. 

Other 
Liabili-
ties Total 

with banks 
and Inets. 
in Jamaica 

Foreign 
Asgets 

Loans 
and 
Advances 

Jamaica 
Gov't 
Seen. 

Other 
Assets 

1975: 
1976 
1977 
1978 
1979 
1980 

5,944 I 
5,691 
5,350 
5,186 
6,383 
6,031 

57,488 
44,946 
35,341 
53,096 
55,515 
14,190 

48,916 
47,164 
34r552 
32,553 
29,675 
28,305 

30,546 
27,368 
31,639 
35,264 
26,800 
28,839 

1,411 
2,076 
3,555 
4,993 
5,219 
6,871 

144,305 
127,245 
110,437 
131,092 
123,591 
84,236 

45,000 
37,652 
32,975 
37,012 
30,070 
.44.576 

655 
777 

2,182 
1,207 
3,228 

473 

86,842 
75,831 
60,499 
70,574 
74,371 
28,-69 

-
2,656 
1,785 
4.478 
1,999 

11,808 
12,985 
12,725 
20,514 
11,444 
18,219 

1981 61625 22,805 35,324 21,439 6,529 92,723 36,460 714 38,074 800 16,655 
1982 
Jan. 
Feb. 
Mar. 

5,407 
5,4qs 
5,701 

22,97" 42,738 
22,070 50.535 

62,58137,848 

29,139 
28,315 

26,270 

6,042 
5,854 

5,176 

106,303 
112,272 

96,576 

57.264 
64,391 
31,137 

718 
919 

1,360 

37.380 
36,377 

53,571 

800 
302 
382 

10,141 
10,283 
10,126 

> 
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VI. JECIC
 

Established in 1971, JECIC administers an export credit insurance
 

program, three relatively small local currency pre- and post-shipment
 

financing funds, the EDF and RF,and thirty-one supplier lines of credit
 

from seven countries. As of September 30, 1981, JECIC had total assets
 

of US$95.6 million and was managing resources totalling almost US$300
 

million in various currencies.
 

With regard to the lines of credit, a large number of governments,
 

foreign banks, and export organizations have established these facilities
 

with JECIC, usually to finance their nation's exports to Jamaica. These
 

lines of credit have provided important sources of foreign exchange to
 

finance imports, primarily to improve the export capabilities of Jamaican
 

manufacturers but also to provide needed goods for domestic use.
 

Most of these lines are short-term, calling for payment in a year
 

or less, and are subject to fairly stringent conditions and rules.
 

Interest rates on most lines are tied to the international cost of money
 

(e.g., LIBOR) but some are on concessional terms extended by governments
 

as development assistance. JECIC receives a 1 percent administrative fee
 

on all transactions out of the interest charge, except as noted otherwise.
 

JECIC sets the terms and conditions of each sub-loan credit between
 

itself and the ultimate beneficiary. An important requirement is that of
 

a bank guarantee or cash payment for a minimum of 55 percent of the CIF
 

value of the goods to be financed. A promissory note for the unsecured
 

balance must be given by the importer and a 2 percent guarantee fee on
 

this portion of the credit (i.e., 45 percent) is charged by JECIC.
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A summary of the provisions of each of the major lines of credit 

administered by JECIC is given on the pages which follow. A more detailed
 

explanation of each line is given in Annex "B". 

<N
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LINES OF CREDIT ADMINISTERED BY JECIC
 

Avail. for Repayment Interest Rate Avail. for Sub-loans 

Name of Procurement Term more not tied most types not 

Line in most than to prime or of indexed to 

of Credit countries 1 year LIBOR business US$ 

Venezuela No No Yes Yes 11o 

Japanese OECD Yes No Yes Yes No 

Korea No No Yes Yes No 

Mexico No Yes Yes Yes No 

Thos Bell (UK) No No No Yes No 

Thos Bell (Int'l) Yes No No Yes No 

Thos Bell (US) No No No Yes No 

Gillespie Bros Yes No No Yes No 

Burlington No No No No No 

BLADEX short-term Yes No No No No 

BLADEX med.-term Yes Yes No No No 

IADB rediscntng Yes No Yes No No 

KFW III No No Yes Yes No 

Waswani No No No No No 

SE ist Nat'l of 
Miami Yes No No Yes No 

Security Pacific No No No Yes No 

Grindlay's Bank 
(3) Yes No No Yes No 

Cuba No No Yes No No 

Australia No No Yes Yes No 

Israel No No Yes Yes No 

,% 
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LINES OF CREDIT ADMINISTERED BY JECIC
 

-cont-


Avail. for Repayment Interest Rate Avail. for Sub-loans
 
Name of Procurement Term more not tied most types not
 
Line in most than to prime or of indexed to
 

of Credit countries 1 year LIBOR business US$
 

Austin Blades Yes No Yes Yes No 

Eximbank No No Yes No No 

New Zealand I No No Yes No No 

New Zealand II No No Yes No No 

Norway No Yes Yes Yes No 

Brazil No Yes Yes Yes No 

Japan I Yes No Yes Yes No 

ABN Bank Yes No No Yes No 

KFW II Yes No Yes Yes No 

Colombia No No Yes Yes No 

1st Nat'l Bank of 
Greater Miami Yes No , No Yes No 

"Yes" answers on the above table indicate terms and conditions 

that are favorable to utilizati.on of the credit for development financing 

purposes similar tn those conte.plated for the proposed energy fund. As 

can be seen, only seven of the lines have more than two out of five
 

"yes" answers. Thus, most of them are not conducive to this type of
 

operation, either because of tied procurement, because repayment cannot
 

exceed one year, because the interest rate is tied to prime or LIBOR (and 

thus considerably exceeds 16 percent), because the use is restricted to a 

limited number of firms, or because sub-loans impose full exchange risk 

on the borrower.
 

http:utilizati.on
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A compilation of the total utilization of each line through
 

February 28, 1982, the available balance, and the amount of import
 

licenses issued against that balance is shown in the tables on the next
 

two pages. The total credit limit for all lines is US$176.15 million,
 

of which US$88.3 million has been used to date, and US$87.3 million
 

is still available. In addition, of course, many of the lines are
 

revolving and additional amounts become available as repayments are
 

made. Most lines of credit appear to work fairly smoothly. However,
 

a major problem is the differing mechanics of operating each line, and
 

the delays being experienced in starting up disbursements under some of
 

these lines.
 

http:US$176.15


.lanilen Export Credit. InsI rance Corpnration - [lnes of Credit Schiedule 

Commercial Lines from Financial Institution mainly 

for Private Sector Use
 

Month Ending February 28, 1982
 

Ctc ory A. 

Lines of Credit Credit Limit 
 Total Utilization Balance Import Licences Held
 
Us$ Us$ US$ us$
 

Austin Blades 15.Om 11,257,652.95 3,742,347.05 2,339,406.91 

Bladex - Short Term 3.Om 2,085,151.00 914,849.00 
 447,063.83
 

Bladex - Medium Term 3.5m 584,956.00 2,915,044.00 175,704.00
 
Burlington 
 1O.Om 1,241,905.84 8,758,094.16 
 49,261.17
 
Gtllespie 
 2.5m 1,684,311.22 815,688.7d "125,000.21
 
S. E..National Bank of
 
Miami 2.0m 
 2,000,000.00 Nil 
 467,916.00
 

Thomas Bell U.K. 
 10.0m 8,241,168.70 1,758,831.30 2,233,276.70
 
Thomas Bell U.S. 5.Om 5,457,116.50 
 ( 457,116.50) 1,333,554.48 

WASWANI 2 .Om 
 1,677,449.94 322,550.06 
Seturlty Pacific 2.0w .1,954,111.71 45,888.29
 

Grindlays Bank/Thomas
 
Bell 4 .40m 
 4,400,000.00
 

CrIndlays Bank/Gillesple 4 .40m 1,353,571.51 
 3,0'.61428.49 3,013,965.02
 

Crindloys flank/Tower Hill . 2 2 0m 569,572.29 1,630,427.71
 
A.B.N. 
 3.0m 3,000,000.00 139,811.25
 
thomas Bell - Int'l 2.0 2,016,790.90 ( 16,790.90) 
 .. -

First National Bank of
 
Greater Miami 2.0 2,000,000.00 

http:2,000,000.00
http:16,790.90
http:2,016,790.90
http:139,811.25
http:3,000,000.00
http:1,630,427.71
http:569,572.29
http:3,013,965.02
http:3,0'.61428.49
http:1,353,571.51
http:4,400,000.00
http:45,888.29
http:322,550.06
http:1,677,449.94
http:1,333,554.48
http:457,116.50
http:5,457,116.50
http:2,233,276.70
http:1,758,831.30
http:8,241,168.70
http:467,916.00
http:2,000,000.00
http:125,000.21
http:815,688.7d
http:1,684,311.22
http:49,261.17
http:8,758,094.16
http:1,241,905.84
http:175,704.00
http:2,915,044.00
http:584,956.00
http:447,063.83
http:914,849.00
http:2,085,151.00
http:2,339,406.91
http:3,742,347.05
http:11,257,652.95


Category B
 

Line of Credit 


Cuba 


Germany II 


Germany III 

Norway(N.K. 100) 

Mexico 

Venezuela 

Israel 

Japanese OECD 


Korea 


New Zealand I 


Australia 

Brazilian 


Japanese I 

Colombia 

New Zealand I[-

Jamaita Export 

Credit Limit 


US$ 4 .20m 


USt 2 .9m 


US$ 4 .3m 


US$19.87m 


US$ 0m 

US$ 8.3m 

US$ 1.OOm 

US$10m 


US$ 5m 

US$ 2.Om 

US$ 0. 8 3m 

US$ 3.Om 


US$10.Om 


US$5.Om 


US$2.Om 


Credit Insurance Corporation - Lines of Credit 

Govt. to rovt. Lines of Credit 

For Public & Private Sector Use
 

Total Utilization 


522,264.29 


1,692,721.46 


_ 

19.87m 


3,143,384.73 


6,957,098.96 


80,000.00 

57,391.30 


635,780.00 


2,000,000.00 


-

10,000,000.00 

" 

Balance 


3,677,735.71 


1,207,278.54 


US$4.3m
 

Nil 

6,856, 615.27 

1,342,'901.04 

920,000.00 

9,942,608.70 

4,364, 220.00 

Nil
 

830,000.00 

3,000,000.00
 

Nil
 

5,000,000.00 


2,000,000.00 


Schedule 

Import Licences held
 

. 

41,474.17 

572,700.73 

.480, 204.00 

3,254,638.28 

773,700.00
 

. 

1,580,805.46 

http:1,580,805.46
http:773,700.00
http:3,254,638.28
http:572,700.73
http:41,474.17
http:2,000,000.00
http:5,000,000.00
http:3,000,000.00
http:830,000.00
http:9,942,608.70
http:920,000.00
http:1,342,'901.04
http:1,207,278.54
http:3,677,735.71
http:2,000,000.00
http:635,780.00
http:57,391.30
http:80,000.00
http:6,957,098.96
http:3,143,384.73
http:1,692,721.46
http:522,264.29
http:US$10.Om


Jamalcn Exp'ort Credli Ignirnnce Cu',oraLintl - fines of Credit 

Commercial Lines from FInancial Institttion mainly 

Schedule 

Month EndinR February 28, 1982 

Categtory A. 

for Private Sector Use 

Lines of Credit Credit Limit 
US$ 

Total Utilization 
us$ 

Balance 
US$ 

Import Licences Held 

IADB Rediscounting 

ExLmbank 

Totals of A & B 

US$ 4.20m 

US$ 12.75m 

US$178.15 

2.0m 

- _12.75 

US$87,082,399.3 

2.0 

US$91,067,600.7 

-

US$17,028,482.21 

t o 

-NI 
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A special word may be in order about the Eximbank line. Approved in
 

1981, it is expected to become operative shortly. The Eximbank line may
 

be used by the agricultural or industrial sector. Commercial and tourism
 

enterprises are not eligible sub-borrowers. The interest rate to ultimate
 

beneficiaries will exceed 18 percent and exchange risk must be assumed by
 

the sub-borrower, which are deterrents to the line's use. Maximum repayment
 

on sub-loans will be five years. Although the line will definitely fill
 

some of the needs of larger firms, it is not tailored to encourage small
 

developmental investments in energy conservation.
 

A
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VII. EXPORT DEVELOPMENT FUND
 

The EDF was established on May 9, 1979 and began operations during
 

September. Its main purpose is to make available foreign exchange for
 

the import content of non-traditional exports (i.e., for raw materials,
 

components, spare parts and packaging). In the case of exporters who
 

earners of foreign exchange the EDF will also make available
are net 


the foreign exchange required formanufactures for the local market.
 

The foreign exchange is made available to exporters through commercial
 

banks which provide import financing through US$ denominated loans which
 

are then, at time of payment overseas by the commercial banks' corre-


The cycle is closed and the obligaspondents, discounted with the EDF. 


tions to the EDF repaid, through the commercial banks, after exporters
 

receive payment from their overseas clients.
 

The resources of the EDF include US$30 million out of a World Bank
 

loan, and US$7.5 million from an IADB loan, which have been fully
 

disbursed, and US$35 million from a second World Bank loan, of which
 

about half had been disbursed at May 31, 1982. The EDF was also
 

able to negotiate with Royal Bank of Canada a US$5 million overdraft
 

facility at that bank's New York office, which has been used mainly for
 

bridge financing between EDF disbursement and World Bank reimbursement.
 

All but US$10 million of EDF's resources is earmarked for short term
 

A summary of EDF activity from inception
loans (maximum 365 days). 


through February 28, 1982, is shown on the next page.
 



EXPORT DEVELOPMENT FUND
 

Actual Short--Term Operations, 1979-19&L
 
(US$ Millions) 

Final Commitments Outstanding 'Disbursements Cumulative Disbursed 

Cum. Undisbursed Cum. Repayments Loans 
Month Year Commitments Month Year Total Principal Outstanding 

.1979 
Through December 5.5 5.3 0.2 - 0.2 

1980 
January o.3 0.3 5.1 0.5 0.5 - - 0.7 

February 3.1 3.4 7.9 0.3 0.8 - - 1.0 

March 1.5 4.9 8.3 1.1 1.9 0.1 0.1 2.0 

April 
May 
June
July 

1.9 
3.4 
7.0
3.2 

6.8 
10.2 
17.2
20.4 

8.3 
11.5 
14.7
15.3 

1.4 
0.7 
3.8
2.6 

3.3 
4.0 
7.8

10.4 

0.2 
0.5 
1.4
3.0 

0.2 
0.5 
1.3 
2.8 

3.3 
3.7 
6.7 
7.8 

August 7.5 27.9 20.7 2.1 12.5 4.1 3.9 8.8 

September 3.5 31.4 20.7 3.5 16.0 4.9 4.6 11.6 

October 4.1 35.5 22.4 2.4 18.4 6.5 6.1 12.5 

November 2.7 38.2 21.8 3.3 21.7 8.5 8.0 13.9 

December 2.0 40.2 18.8 3.0 24.7 10.9 10.2 14.7 

1981 
January 4.0 4.0 17.0 5.8 5.8 2.3 2.2 18.3 
February 4.8 8.8 17.2 4.6 10.4 5.6 5.3 19.8 
March 5.6 14.4 20.7 2.1 12.5 8.4 7.8 19.4 
April 7.9 22.3 25.7 2.9 15.4 10.4 9.7 20.4 
May 1.8 24.1 24.6 2.9 18.3 12.9 12.0 21.0 
June 3.8 27.9 24.9 3.5 21.8 13.9 12.9 23.6 
July 4.9 32.8 27.4 2.4 24.2 17.8 16.4 22.5 

August 2.7 35.5 25.5 4.6 28.8 21.9 20.2 23.3 
September 6.0 41.5 27.5 4.0 32.8 25.5 23.4 24.1 
October 4.1 45.6 26.4 5.2 38.0 29.9 27.6 25.1 
November 3.5 49.1 26.9 3.0 41.0 34.2 31.5 24.2 
December 4.9. 54.0 27.5 4.3 45.3 37.5 34.4 25.6 

1982 
January 3.5 3.5 27.1 3.9 3.9 4.3 3.9 25.6 

February 12.0 15.5 34.8 4.3 8.2 8.0 7.2 26.6 
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The EDF is a wholly-owned subsidiary of the Bank of Jamaica. 

It has a nine-member Board of Directors, including representatives 
of
 

the BOJ, the Ministries of Finance, of Industry, and of Foreign Affairs
 

and Trade, and of the private manufacturing and comme cia! banking sectors.
 

Having no staff of its own, the EDF is administered by the Jamaica Export
 

Credit Insurance Corporation.
 

Through 1981, all of EDF's activity had been for short-term financing
 

Of the US$10
of iaw materials, components, spare parts and packaging. 


million currently allocated for medium-term financing of capital equip

ment, a minor portion has already been earmarked for particular projects..
 

The remaining money is subject to stringent terms and conditions for use, 

including the requirement that it be used only for manufacturers in the 

the ultimate beneficiary's foreignexport sector, that it be repaid out of 

be four years, thatexchange earnings, that the maximum term of repayment 

all the exchange risk be taken by the ultimate beneficiary, and that it 

its originalfinance only investments designed to bring the firm back up to 


The EDF's current charges are 16 percent
rated production capacity. 


interest, percent commitment fee, and up to 2 percent for a guarantee
 

fee, if required.
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VIII. REHABILITATION FUND
 

of the Bank of Jamaica, managedThe RF is a wholly-owned subsidiary 

by JECIC under the terms of a management assistance contract and 
directed
 

by a Board of Directors with representatives from JECIC, BOJ, 
the Ministries
 

of Industry, Construction and Finance, the Trade Administrator, 
and the
 

private banking and business sectors. Its basic objective is to restore
 

production and employment in the private industrial and construction 
sectors
 

to historical levels within a period of three to four years.
 

and began accepting sub-
The RF was established in early 1982 


It will finance the acquisition of goods
loan applications in June 1982. 


of external origin such as industrial and construction equipment 
and
 

machinery, spare parts, raw materials, intermediate goods, packaging
 

materials and construction inputs, utilized in the process of production
 

in the industrial sector primarily for the domestic market, and the
 

Sub-loans are made available to eligible firms
construction sector. 


through commercial banks which provide import financing through 
J$
 

overseas by the
denominated loans which are then, at the time of payment 


Obligations to
commercial banks' correspondents, discounted by the RF. 


RF are repaid, through the commercial banks, in regular installments 
of
 

principal, plus accrued interest, based on projects' cash flow charac

teristics and borrowers' repayment capacity.
 

The resources of the RF include US$35 million from the IADB and
 

As of May 31, 1982, RF
 US$15 million from the Government of Jamaica. 


intention to apply for
ahd received "pre-applications' indicating an 


US$70 million of import financing, divided roughly half for 
equipment
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and half for materials. The details of these "pre-applications" are
 

shown in Annex "C". If only half are approved, RF will be completely
 

utilized in a relatively short period of time.
 

Access to the RF is subject to stringent terms and conditions. Any
 

sub-loan borrower must first exhaust its possible recourse to the EDF
 

before obtaining RF financing. The facility is not available to commercial
 

firms or tourist enterprises. Almost one-third of the funds can be used
 

only by construction firms and the remainder only by manufacturing
 

industries. The repayment term of sub-loans may be up to ten years, 

including up to two years grace. Sub-loans are denominated in J$, with 

no exchange risk being taken by the ultimate beneficiary. Interest rates 

will initially be established at 16 percent, with 1 percent going to the 

Government of Jamaica as an exchange risk fee. A one-time commitment fee 

of percent is also charged. If guarantees are issued by JECIC, the
 

cost will be 2 percent per annum on outstanding guaranteed balances.
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IX. JAMAICA DEVELOPMENT BANK
 

This institution was established under the Jamaica Development Act
 

of 1969,replacing the Development Finance Corporation which was established
 

in 1959.
 

JDB 	was organized to fulfill the following broad national needs:
 

A. 	To fill various gaps in the country's existing financial system
 

by increasing the availability of medium and long-term financing
 

in certain sectors.
 

B. 	To supplement scarce domestic funds with loans from overseas
 

sources.
 

C. 	To assist the establishment and expansion 6f development
 

enterprises by participating in share capital granting loans
 

and other forms of financial assistance.
 

JDB had total assets at 1979 year-end of J$120.1 million and a loan
 

portfolio of J$95.5 million after provision for losses. The institution's
 

accumulated operating deficit at the 1979 year-end was J$45.2 million.
 

However, it made a small profit in 1980, on the order of J$0.7 million.
 

During 1980, JDB approved thirty-three loans totalling J$37.4 million,
 

giving some indication of the size of the loans handled. It should be
 

mentioned, however, that demand for loans had slackened during 1980 on
 

the part of smaller companies, thereby distorting the normal historical
 

loan size.
 

Historically, JDB suffered a negative reputation, both domestically
 

and internationally, as a result of alleged questionable operating practices
 

and alleged poor loan administration. These problems resulted in a scathing
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report from the Auditor General in 1978, and a purging of bad debts
 

culminating in a provision for losses in 1978 of J$50.3 million against
 

loans of J$136.2 million. For 1979, the loss provision had dropped to
 

J$41.9 million on loans of J$137.4 million. While some consideration
 

must be given to the fact that a part of the JDB's poor lending record
 

was attributable to actions taken on loans in the national interest,
 

nevertheless, JDB was told in 1981 that it would be provided with no
 

further funds for lending by either IDB or IBRD unless the bank "straightened
 

out" its operations and balance sheet. JDB was not able to achieve this
 

and its operations as a lender to the industrial sector are now being
 

phased out. 1DB will be replaced by the National Development Bank as the
 

major source of development lending for non-agricultural activities in
 

Jamaica.
 



X. PREMIER INVESTMENT CORPORATION
 

In 1975, BOJ established a scheme known as The Small Businessmen's
 

Financing Scheme, and empowered its subsidiary, Premier Investment
 

Corporation to administer it. Under this program, commercial banks were
 

encouraged to make intermediate-term loans to small business enterprises.
 

The scheme was replaced in 1978 by a modification known as the Modern
 

Sufall-Scale Enterprise Development Project, which was funded in part by
 

World Bank, and is currently operative.
 

The concept is imaginative and innovative in its approach to help.
 

small businessmen in Jamaica. Its loans are made to small-scale enter

prises having not more than US$100,000of net fixed assets, excluding land
 

and building, and are made on terms of up to ten years for equipment and
 

up to five years for working capital, with a grace period of up to two
 

years before the first payment is due.
 

Its loans may be made for the following purposes:
 

e the purchase, installation, renovation, improvement, or
 
modernization of equipment of a kind usually affixed to
 

real or immovable property;
 

* 	the renovation, improvement, or modernization of pretaises
 
or the purchase, construction, alteration, or extension
 

of premises;
 

* working capital.
 

A study of this program made by First Washington Associates in 1978
 

for the Bank of Jamaica concluded that:
 

"The Program is generous in its overall repayment term and
 

interest rate, and it attempts to coordinate the efforts of
 
numerous Jamaican agencies with a role to play in small
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business development. However, loan mechanics are detailed
 

and cumbersome, paperwork requirements are heavy, too many
 

approvals Rre required for certain actions, and much of the
 

documentation and analysis, although suitable for a large
 

project, seems ill-adapted to the capabilities and needs of
 

small businesses."
 

Since 1978, many changes have been made in the procedures of the
 

program which have streamlined its operations and increased its effectiveness.
 

PIC's staff, while quite small in number (seven persons), is mostly
 

adequate for its present operations. Its new loan'activity will diminish
 

in the latter part of 1982, when its present loan funding will have been
 

Its office is housed within the BOJ building,
completely utilized. 


convenient to BOJ, JECIC, and its affiliates.
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XI. NATIONAL DEVELOPMENT BANK
 

Along with the Agricultural Credit Bank, the National Development
 

Bank is the successor to the Jamaica Development Bank. NDB is envisaged
 

as a wholesale lender, with commercial banks and other financial inter

on its behalf. The intent is
mediaries acting as retailers of credit 


that,. by using commercial intermediaries, performance on the lending
 

portfolio (which was alleged to have suffered in the predecessor organi

zations due to poor management and to the fact that money was perceived
 

to be coming from the government and therefore not requiring payback)
 

would be improved. Technical assistance and supervision would be
 

provided to ensure the viability of borrowers' projects.
 

The NDB's offices are at 15 Oxford Road, Kingston 5. It has a
 

small start-up staff of six professionals, is only partially financed
 

Jamaica), and is not yet operational.(US$250,000 from the Government of 


NDB has developed a preliminary 10-page statement of objectives, policies,
 

organization and management, and operations, a copy of which is shown in
 

of thisAnnex "D". It acknowledges the need for revision and extension 

document and the preparation of detailed policies and procedures, operations 

manuals, management information and accounting systens, organizational 

a full range of other management tools required to
development plans, and 


permit NDB to fulfill its important role in the Jamaica economy.
 

In early May 1982, Prime Minister Seaga announced that NDB would
 

become the only institution officially sanctioned by the government to
 

provide medium and long-term loans to the non-agricultural sectors of
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He also stated that JDB and SIFCO would eventually be brought
the economy. 


under the control of the LDB by the appointment of a common Board of
 

Directors for all three insitutions. The Prime Minister further noted that
 

the medium and long-term lending activities pf JECIC and PIC would even

tually be phased out as their current pools of loanable funds become
 

new sources of loanable funds for non-agricultural
exhausted and that 


A copy of the Prime
development purposes would be channeled through NDB. 

Minister's letter to that effect is included in Annex "E". 
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. , . ... ::. .:•. , :;.. . " "'.* ' ... . " , , .: . ." ' ' " - : .  . ..ACT -- ,-..-., Anne- -- sBANaNG 

..$.- '" . . 

TL[ I Z T L T 

-
-. 

Bank of 
Cocmerce 
Jamaica 
LiBited . 

I 

Bank of 
Nova 
Scotia 
Jamaica 
Limited 

: 

." 
Citibank, 
" 

. 

.1 
i .r. 

.Jamai" 
National 
.ank Ltd. 

. 

~ 
. 

Jamaica 
Citizens 

nk Ltd 

Na. 
Natior.l 
Bank 
Ja8ai6a . 

Limited 

Roya 
Bank 
Jamaica 
Limited 

-r 

Workers 
Savings L 
Loan 
Rank T 0 T 'AL 

Deposits* 

IA. Special Deposits- - • 

.2. Due to Bank of Jamaica 

3. Due to other banks and Loans from Financial Institutions 

4. Cheques and other'initruments in the course of payment" 

5. Acceptances, Cuarantees and Lattir of Credit as per'Groatra 

Othe2Libiltie-. Other Liabilities :.... -

7. Capital Paid-up'or Assigned 

7A. Capital Loans .1 . . 

73. Special Debentures 

8. Reserve ."954 
S Uprpj .te .o/2L~ll •. 

9. Unappropriated Profit/(Loas) 
10. TOTALIZBIL.ITIES . " 

. A 5 S' E T S; ."" 

131,449 

114,043 

1,'401 

6,614 

"22,819 

6,948 

3,500 

. 

800 

70 

186,598 

. 

656,699" 

'21,072 

42,38 

35,524 

69,684 

.. 28,057-, 

6,600 

" 

3,000 

20,400 
" 

90 

883f5 

72,213 

11,283 

2,000 

31,439 

1,532 

3,356 

9,291 

2,881 

.. .. 

. 205 
' "" 

(16.525) 

17,675 

89 

1,209 

2 

-

1,909 . 

2,000 

. 

. 1,500 

68 

(3.471) 

3.30§ 

87,528' 

3,338 

7,506 

1,414 

13,233 

3,164 

4,000. 

" 

. • - . 

1,000 

1 829 

122.012 

644,103 

16,894 

14,530 

21,371 

116,928 

63115 

10,000 

.. 

5,500 

12,100 

2,505 

907,046 
0 .Z 

265,353 

.32,675 . 

12,762 

6,370 

.65636 

.11,894' 

4,337 

1-" 7 

. 2,000 

6,589 

1:351 

409138 
09 1 8 

148,386 2,005,820 

" 6100,231 

2,000 

6,650 117,882 

.3,785 76,612 

' .5.2,719 304,375 

.6,478 130,856" 

4,050 .37,368' 

. " 171 

2,025 14,825 

3,366 44,682 
. I , 

(8.283) (23.434) 

180102 281388 
8 .0 ,1 .8 

11. 

12, 

13. 

14. 

Cash. 

Due from Bank of Jamaica 

Dua from other banks asd Deposits with.Finanklal 
Institutiows 

Cheques and Other Items in Course of Collection 

015-

27,953 

6,832 

14,726 

54,J26 

19;563 

9,308 

563.; 

15,353 

,4,916" 

870 

•-

*60 

30 

. 

-

2,225 

.6,385 

9,071 

1,653 

13,233 

82,1419 

24,690 

.15,582 

6,612 

63,769 

12,201 

8,277 

3,570 

8,834 

10,614 

6,146 

-44,944 

259,499 

84,918 

41,836 
15. 

16. 

17. 

18. 

19. 

20. 

Treasury Bilif . " 

Investments - -

Loans, less P'rovision for Losses - '" . 

Customer's'Liabilities for Acceptances, Guarantees 
and Letters oZ Credit 

Premises, Furniture and Fixtures 

Other Aisets 

20,952 

17,739 

77,473 

22,819 

4,348 

6.468 

. 

78,535 

.101,854 

500,334 

69,684 

12,043 

22.73 

21,767 

.4,218 

57,127 

3,356 

773 

8,73t 

-

o800. 

-

374 

-

467 

1,575 

6,000 

19,716 . 

64,658 ; 

13,233 

1,455 

616 

' 

80,000 

-64,438 

472,883 

116,928 

13,703 

23.170 

71,689 

21,335 

132,018 

65,636 

5,732 

21,868 

-

7,815 

22,569 

97,398 

12,719 

8,549 

1,88 

287,558 

251,868 

1,402,265 

304,375 

47,070 

67.055 

-

21. TOTAL ASS urSc18:.598 883,:.11 117.675 49A35 I .10i 2.81138 

S..Sourcc:BAKo =C 
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SUMMARY OF INDIVIDUAL LINES OF CREDIT
 

1. Venezuela
 

- Value: 35 m Bolivars (US$8.3m)
 

- Renewable annually
 

- Purpose: importation of consumer goods, raw materials, and
 
capital goods from Venezuela.
 

- Terms: 5.5 percent per annum for capital goods and raw materials
 
and 6.5 percent for consumer goods for 180-260 days; finance
 
limited to 30 percent national content.
 

2. Japanese (Overseas Economic Cooperation Fund)
 

- Value: 2 billion yen
 

- Not renewable
 

- Purpose: importation of a wide range of eligible commodities from:
 

(a) OECD countries.
 

(b) Developing countries, as set out in the Memorandum of Under
standing on Unifying of Bilateral Development Loans in favor
 
of Procurement in Developing Countries, agreed by eight members
 
of the Development Assistance Committee (DAC) on June 7, 1974.
 

- Terms; Beneficiaries are required to pay at the time of opening a 
Letter of Credit the full yen amount converted .nto Jamaican dollars, 
plus a JECIC service charge of 2 percent. 

- Other: International competitive bidding is required when the import
 
contract exceeds 50 million yen.
 

3. Korea
 

- Value: $5 million
 

- Current line is the second for the same amount as the original,
 
effective September 1981 until September 1982, not renewable.
 

- Purpose: import from Korea of wide range of goods, including raw
 
materials and capital goods.
 

- Terms: 9 percent per annum, sub-loans 10.5 to 12.0 percent, on 
six-month basis. 

4. Mexico
 

- Value: US$10 million (increased from original $5 m) 

- Revolving 

- Purpose: impolt from Mexico of raw materials and capital goods. 

- Terms: 180 days for raw materials, 360 days to 3 years for capital 
goods; interest 8 percent per annum (6percent to Mexico and 2 per
cent to JECIC); downpayment of 15 percent on purchase of capital
 
goods; finance limited to 60 percent national content.
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5. Thomas Bell (U.K.) 

- Value: f5 million 

.evolving
 

- Purpose: import from U.K. of raw materials and capital goods. 

180 days, interest 2 percent above LIBOR.plus commission- Terms: 

charges.
 

6. Thomas Bell (International)
 

- Value: 441 million'
 

- Not renewable, effective November 1981 until funds fully utilized.
 

- Purpose: no restriction on country of origin.
 

7. Thomas Bell (U.S.)
 

- Value: US$7.5 million
 

- Effective May 1981, revolving
 

- Purpose: import of raw materials and capital goods from U.S. only.
 

- Terms: 2 percent above LIBOR plus 1 percent JECIC fee.
 

8. Gillespie Brothers
 

- Value: US$2.5 million (originally 5 m, reduced when ECGD withdrew
 

cover January 1981)
 

- Revolving
 

- Purpose: import of raw materials worldwide (originally only U.K.).
 

- Terms: 180 days, interest 2 percent above LIBOR plus 1 percent
 

JECIC fee.
 

9. Burlington
 

- Value: US$10 million 

- Renewable annually 

- Purpose: purchase of textiles from Burlington Mills, New York. 

- Terms: 180 days, interest equivalent to six-month Bankers Acceptance 

rate in New York (included in invoice value) plus 1 percent JECIC fee.
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10. BLADEX (short term) 

- Value: US$3 million 

- Revolving 

- Purpose: for import of raw materials and capital goods for processing
 

into exports.
 

- Terms: 180 days, 1.5 percent above LIBOR plus 1 percent JECIC fee. 

11. BLADEX (medium term) 

- Value: US$3 ,million 

-' Expires when funds utilized. 

- Purpose: for import of machinery, spare parts and raw materials by 
exporters.
 

- Terms: maximum of three years, 1.5 percent over LIBOR plus 1 percent. 
JECIC fee. 

12. IADB Rediscounting 

- Value: US$4.0 million 

- Revolving 

- Purpose: for short-term financing of exports of capital goods and 

services, manufactures, semi-manufactures, and other non-traditional 

exports; $0.5 million for intra-regional exports and $3.5 million for 

the rest of the world. 

- Terms: 7 percent per annum, and a commitment fee of 1.5 percent per 

annum payable semi-annually. 

- Other: IADB will finance 85 percent of the export credit but may 
increase financing to 100 percent if the exporting country assumes 
the political risks of the export credits.
 

13. KfW III (Kreditanstalt fuer Wiederaufbau, a German Government agency) 

- Value: DHIO million 

- Renewable
 

- Purpose: import from West Germany of raw materials, spare parts,
 
industrial and agricultural machinery. 

- Terms: 4.5 percent per annum (maturity na), plus commitment charge 
of k percent per annum on undisbursed amounts. 

14. WASWANI (German)
 

- Value: US$2 million
 

- Revolving
 

- Purpose: for import of goods from West Germany.
 

- Terms: 180 days, 2 percent above German bank rate, plus 4.5 percent
 
commission.
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15. 	 Southeast First National Bank of Miami
 

- Value: US$2.0 million 

Revolving 

Pirpose: importation of raw materials. 

Terms: 180 days, interest is 1 percent over Southeast's Prime 

Ptxed Rate.
 

16. 	 Security Pacific
 

- Value: US$2 million
 

- Revolving
 

- Purpose: for import of capital goods and raw materials from
 

U.S. 	and Canada.
 

- Terms: 1.25 percent above U.S. Prime Rate plus 1 percent JECIC
 

fee.
 

17. 	 Grindlay's Bank/Thomas Bell (US$4.4m)
 
Grindlay's Bank/Gillespie (US$4.4m)
 
Grindlay's Bank/Tower Hill (US$2.2m)
 

- Value (combined): US$11.0 million 

- Purpose: importation of raw materials and capital goods. 

- Terms: 3/8 percent above LIBOR for 180 days plus 1 percent JECIC 

fee plus handling charges and commissions.
 

18. 	 Cuban
 

- Value: Canadian $5 million
 

- Renewable annually.
 

- Purpose: import of stated commodities from specified Cuban
 

companies.
 

- Terms: 17 percent for 180 days credit, 18 percent for credits
 

up to 360 days.
 

19. 	 Australian
 

- Value: US$0.83 million
 

- N6t re~olving
 

- Purpose: importation of Australian goods only.
 

- Terms: 18.5 percent per annum for 180 days.
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20. Israeli
 

- Value: US$1 million (signed October 1981)
 

- Revolving
 

- Purpose: imports from Israel only--all types of goods.
 

- Terms: 11 percent per annum for 180 days plus I percent JECIC
 
fee.
 

21. Austin Blades
 

- Value: US$15 million
 

-'Revolving
 

- Purpose: import of raw materials and capital goods worldwide.
 

- Terms: 1 percent above LIBOR for 180 days plus I percent
 
JECIC fee.
 

22. Export-Import Bank of the United States
 

- Value: US$12.75 million
 

- Not renewable
 

- Purpose: import of equipment from the U.S. for the agricultural
 
and industrial sectors.
 

- Terms: 181 days to 5 years, interest at 10.75 percent per
 
annum on half the credit, and at percent above LIBOR on the
 
other half.
 

23. New Zealand I
 

- Value: US$2 million
 

- Not renewable
 

- Purpose: import of dairy products from New Zealand.
 

- Terms: 360 days, interest at 14 percent per annum.
 

24. New Zealand II
 

- Value: US$2 million
 

- Not renewable
 

- Purpose: import of mutton from New Zealand.
 

- Terms: 360 days, interest at 14 percent per annum.
 

25. Norway
 

Value: NK100 million 

- Not renewable 

- Purpose: 'import of capital goods from Norway. 

- Terms: up to ten years, interest at 14 percent per annum. 

http:US$12.75
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26. 	 Brazil
 

- Value: US$3 million
 

27. 	Japan I 

Value:, US$10 million 

- Not renewable 

- Purpose: import of raw materials, capital equipment, accessories, spares, 
and essential consumer goods from OECD and DAC countries.
 

- Terms: interest at 6-7 percent including JECIC fee.
 

28. 	ABN Bank 

- Value: US$3.0 million 

- Purpose: importation of raw materials and capital goods. 

- Terms: 1.5 percent above Bankers Acceptance Rate plus 1 percent
 
JECIC fee.
 

29. 	 KfW II 

Value: US$2.9 million 

- Not revolving 

- Purpose: importation of raw materials and spare parts.
 

- Terms: 2 percent per annum plus 1 percent JECIC fee.
 

30. 	Colombia
 

- Value: US$5.0 million
 

31. 	 First National Bank of Greater Miami
 

- Value: US$2.0 million
 

Si'\
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REHABILITATION FUND
 

1982
PRE-APPLICATIONS AT MAY 20, 


Prodict 


Commercial Bldg 

Elect & A/C Contr 

Elect & Mech Engr Contr 

Roofing & Comm Bldg 

Windows, Doors 

Maint & Sales-Diesel Equip 

Housing Construction 

Commerc'l & Housing Constr 

Factory Built Housing 

Housing Construction 

Concrete Blocks 

Distrib, Constr. Hardware 

Metal Building Fabric 
Constr Equip Distribution 

Redimix Concrete 

Housing Construction 

Building Supplies Dealer 


Window Mfg, Steel Supplier 
& Erector 

Construction
 

Financing Desired (US$000)
 

Constr mat'l Equip Total
 

141 68 209
 

150 - 150
 

50 50 100
 

200 300 500
 

62 29 91
 

250 - 250 

60 15 75
 

200 500 700
 

200 1800 2000
 

1250 150 1400
 

- 400 400
 

125 - 125
 

- 950 950
 

- 550. 550
 

1250 1250 2500
 

1250 - 1250
 

1000 - 1000 

6188 6062 12250
 



-50-


PRE-APPLICATIONS AT MAY 20, 1982
 

Industrial
 

Financing Desired (US$000)
 

Product Eqdip Raw Mat'ls Total
 

Industrial Chemicals 100 500 600
 

Calcium Carbonate 350 - 350
 

Cigarettes, Printing, Crackers 1840 2000 3840
 

Furniture 120 - 120
 

Furniture 54 11 65
 

Furniture 11 20 31
 

Tape & Record Production 100 - 100
 

Urethane Retreading Tires 537 1500 2037
 

Tire Retreading 85 100 185
 

Retail Counters 125 125 250
 

Milk, Milk Products, Citrus
 
Drinks 1600 2000 3600
 

Leather - 2000 2000
 

Horticulture 500 - .500
 

Stockings - 500 500
 

Concrete Roof Tiles 500 500' 1000
 

Industrial Batteries 200 25 225
 

Powdered Fruits & Vegetables 425 - 425
 

Soft Drinks - 67 67
 

Switch Gear 1200 2000 3200
 

Beer, Soft Drinks 2000 2000 4000
 

Printer 450 50 500
 

Consumer Products Shelf
 
Stanley Home Products 100' 300 400
 

Medicines & Cosmetics 60 - 60
 

Diversified 2000 2000 4000
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PRE-APPLICATIONS AT MAY 20, 1982
 

Product 


Zippers, Travel Goods,
 
Abrasives & Tapes 


Plastics 


Toys, Plastic Products 


Steel Pipe 


Electrical Panels. 


Linotype Plates 


Electrical Appliances 


Bakery 


Spices, Mosquito Coils 

Nails, Hardware staples 


Sweetrolls, Donuts & Bakery
 
Goods 


Bakery, Macaroni, Packaging 


Garments 


TV,. Radio 


Mattresses, Bedding 


Potato Processing 


Business Forms 


Agriculture Insecticides &
 
Chemicals 


Consumer Shampoos, Remedies 


Paints 


Plastic, Packaging 


Industrial
 

-cont-


Eqdip 


250 


2500 


75 


600 


2000 


131 


1000 


500 


270 


500 


110 


164 


-


380 


2000 


650 


10 


130 


100 


4000 


Financing Desired (US$000)
 

Raw Mat'is Total
 

250
 

- 2500
 

75 150
 

2000 2600
 

2000 4000
 

- 131
 

1000 2000
 

500 1000
 

850 1020
 

500 1000
 

110
 

775 939
 

25 25
 

2000 2000
 

- 380
 

2000 4000
 

650 1300
 

90 100
 

200 330
 

2000 2100
 

- 4000
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Annex "D" 

NATIONAL DEVELOPMENT BANK OF JAMAICA 
LIMITED 

ESTABLISHMENT 

The National Development Bank of Jamaica Limited (NDB) is 

a Government owned limited liability company incorporated under the 

Companies Act with offices at 15 Oxford Road; Kingston 5. Its duties and 

powers are defined by its Articles and Memorandum of Association. 

The Share Capital of the Bank is J$l million divided into one 

million shares of one dollar each. It is the intention of the Government 

to purchase the untire share capital of the Bank. 

OBJECTIVE : 

The overall objective of the ND.B is to foster economic development 

by assisting in the establishment and growth of productive enteiprises in 

Jamaica. Emphasis will be placed, however, on enterprises in the 

manufacturing, agro-industrial, tourism and mining sectors of the economy. 

To achieve its objective, the Bank will endeavour to attract funds 

from overseas sources which, supplemented with funds raised locally, will 

be passed to commercial banks and other approved financial institutions for 

on-lending to ultimate borrowers. This means that the Bank will-not lend 

directly to business enterprises, but will lend instead to approved financial 

intermediaries for on-lending to business enterprises on terms that fall 

within predetermined guidelines. 
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The Bank will seek to make a profit, will be private sector 

orientated, and will only support enterprises that are viable and capable 

of making a positive cuntribution to the economy. 

The Bank's policy guidelines are set out in more detail below: 

POLICIES.: 

Financing Policies 

1) The NDB will primarily devote its resources to the establishment 

of new productive enterprises and to the expansion and moderni

zation of existing ones. 

2) The financing extended by the Bank will be provided for 

i) the purchase and installation of machinery and 
equipment; 

ii) the purchase, construction, reconstruction or 
expansion of buildings and productive facilities, 
including the installation of services. 

.3). The-financing extended by the Bank will be provided in the form 

'of medium to long-term credit. 

4) 	 The Board of Directors of the Bank will establish and regulate the 

financing approval limits of its management officials. Such limits 

will be reviewed from time to time, whenever there is good reason 

for doing ao in the light of the Bank's performance and portfolio 

characteristics. 

5) 	 In all its financing operations, the Bank will adopt sound economic 

financial and technical criteriaso as to ensure the integrity of its 

assets, maintain a prudent ratio of assets to liabilities, and 

establish satisfactory risk characteristics within its portfolio. 



-54

6) 	 In-line with the above, the Bank will only finance projects which 

are technically, economically and financially feasible. 

7.) 	 To further effectively protect its assets the Bank will require
 

acceptable 
guarantees from the financial institutions to which
 

credit is being granted.
 

8). In appraising projects 
to which the Bank may give its assistance, 

special consideration will be given to the effect these projects 

will have on the country's balance of payments, on employment
 

generation and on the absorption of domestic inputs.
 

9) As part of its appraisal process, the Bank will ensure that each
 

project receiving its assistance is fully and satisfactorily fir.'.nced, 

including the provision of adequate working capital. 

10) 	 The grant of credit to the directors of the Bank, its managers, 

officials or employees, or to enterprises controlled by them or 

by individuals related to them shall require the unanimous approval 

of the Directors present at the relevant meeting. In such cases, 

the individual involved shall take no part either in the discussion 

or the voting nor shall he be included in the quorum. 

11) To control its portfolio and ensure concerted action to minimize 

portfolio losses, the Bank will as part of its overall portfolio 

management 

i) 	 establish internal procedures leading to efficient 
loan collection and-immediate actions on defaulting 
clients; 

ii) 	 maintain an information system which will give due 
importance to the management's needs for updated 
portfolio data and performance. 

01 
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lii) establish adequate provisions to cover possible portfolio 
losses. To that end, it shall set aside annually a 
proportion of its net profits to create specific provisions 
for doubtful operations. The amount of these accumulated 
provisions shall le reviewed periodically in light of 
updated estimates of the risk of actual losses in its invest
ment portfolio. 

12) The Bank will ensure that adequate provisions are made for the 

assumption of devaluation risks, by explicitly passing these on 

to the ultimate borrowers, or by asking the Government to 

assume them or by some other means. 

Financing Policies 

1. 	 In order to ensure that sufficient resources are available to meet 

its operational requirements, the Bank will complement its 

own resources by 

- obtaining for~eign credir lines and acting 
as intermediary in credits obtained in 
domestic or foreign currency. 

2. 	 The Bank will strive to make its funds application schedules 

consistent with its funds availability schedules so as to ensure 

the 	financial liquidity needed for its operations. To that end 

the 	maturities of the assets of the Bank shall correspond with 

those of its liabilities or shall be shorter than those of the latter. 

3. The Bank will establish its on-lending terms and conditions and 

control its operational expenditures so as to ensure a profitability 

which will at least allow it to maintain the value of its equity in 

real terms. 
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4. 	 In line with- the preceding, operational expenditures shall be 

kept to the minimum necessary in light of the scale of the Bank's 

activities and the volume of its operations. 

Operating and Administrative Policies: 

1) 	 The Bank will evaluate periodically its institutional arrangements 

and will introduce changes in its organization, internal systems and 

procedures as necessary to maintain high operational efficiency 

and 	to ensure implementation of its on-going developmental activities. 

2) 	 The need to become a responsive and competent institution implies 

improving continually the institution's staff capacity and capability. 

To that 	end the Bank will 

i) 	 maintain a qualified staff composed of 
the number and specializations of personnel 
required by the institution's needs; 

ii) 	 establish and maintain an effective system 
of staff selection and development; and 

iii) provide effective motivation for its staff 
by setting an adequate level of remuneration, 
granting scholarships for professional 
specializations, establishing internal training 
programmes; and generally carrying out 
sound 	personnel management policies. 

3) 	 Accounts will be kept in accordance with sound accounting and 

control 	principles and practices so as to reflect economic and 

financial condition of the Bank, facilitate analysis of its development 

both overall and by sector served, control and analyze the portfolio,. 

control administrative and operational expenditures, and enable 

financial economic and operational tables and proj'ections to be 

periodically prepared. 
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4) On the basis of accounting., operational information, 

sectoral analysis and survey; a management information 

system will be established to permit effective planning, 

management and control of the Bank's operations. 

5) For purpose of establishing efficient information system 

the Bank shall determine and periodically revipw the 

information requirements of each management level and 

operational sector and provide to each level the information 

it needs in the best form to permit it to plan, implement, 

manage and control its operations. 

6) The Bank will establish adequate internal checks and 

internal auditing procedures. 

7) The Bank shall constantly verify that its administrative, 

financial operational and accounting procedures meet the 

requirements for an adequate level of internal control. 

8). The Bank shall hire the services of independent external 

auditors to carry out annually a full audit of year end 

financial statements and an assessment of portfolio 

quality and adequacy of provisions for doubtful loans. 
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Special Activities : 

1) The Bank shall not confine its assistance to projects 

submitted to it but shall also follow an active policy 

of identifying new investment opportunities of signi

ficant value to the economy. 

2) As part of its investment activities the Bank will, as 

appropriate, make arrangements for the carrying out 

of surveys, pre-investment studies and feasibility studies. 

3) The Bank will undertake other development activities 

complementary to financial assistance with a view, to 

fostering or accelerating the development of the sectors 

it is serving. Such activities shall be subject to the 

availability of funds and to the priorities accorded to 

the Bank's programmes. 

ORGANIZATION AND MANAGEMENT: 

The basic authority of the Bank is vested in the Board 

of Directors. The Board is responsible for the general supervision 

of the affairs of the Bank, including the adoption of policy guidelines. 

The members of the Board of Directors are 
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Dr. Marshall Hall Managing Director, 
Jamaica Banana Producers' 

AsBociation. 

Mr. Afeef Lazarus Attorney-at-Law, 
Livingston Alexander & Levy. 

Mr. Philmore Ogle Chartered Accountant, 

Touche Ross Ogle & Co. 

Mr. Adolph Brown President, 
Small Business Association. 

Mr. C.T. Brown Deputy Governor, 
Bank of Jamaica. 

Hon. Horace Barber Financial Secretary, 
Ministry of Finan6e & Planning. 

Mr. W. Woodham Permanent Secretary, 
Ministry of Industry & Commerce 

Dr. Noel Lyon Managing Director, 
National Development Bank 

The day to day management of the Bank rests with the Bank's 

Managing Director and principal officers who at present are 

Dr. Noel Lyon Managing Director 

Mr. Harry Abrikian Treasurer 

Mr. Errol Maloney Corporate Bank Secretary (Part-time) 

Miss Kathleen Grant Senior Operations Officer 

RESUMES APPENDIX I 
ORGANIZATION CHART APPENDIX II 
MAIN DUTIES OF OFFICERS -APPENDIX III 
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OPERATIONS: 

NDB will offer a programme of medium and long term financing to 

enterprises in the manufacturing, agro-industrial, tourism and Mining 

sectors of the economy. 

The programme 'will be operated through approved financial institutions, 

including commercial banks. In effect, these institutions will refinance with 

NDB loans meeting criteria laid down by NDB. These criteria will give 

priority to projects making a positive contribution to the economy by 

inter alia 

(i) 	 being labour intensive; 
(ii) using Jamaican raw materials; 

(iii) 	 spawning other industrial enterprises; 
(iv) 	 being a foreign exchange earner or saver by either 

import substitution or generating exports or creating 
facilities such as in the tourist industry for attracting 

foreign exchange. 

Approved financial institutions will be allowed an appropriate interest 

rate spread out of the interest paid on the loans by sub-borrowers. 

The role of an approved financial institution includes the following: 

1. Receiving applications for loans. Applications will be 

made on a prescribed form developed for the purpose. 

This document will be prepared by 

a) 	 the applicant in conjunction with the approved 
financial institution, or 

b) public sector institutions that offer this service 
as, for example, JIDC and JNIP, or 

c) consultants. 

ti 
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2. 	 Analysing applications and determining the willingness 

of the institution to extend the credit requested. 

3. 	 Requesting refinancing fromNDB. 

4. 	 Repaying loans advanced by NDB and interest thereon. 

NDB will only disburse funds after the financial institution 

has signed and endorsed a promissory note for the full 

amount of the loan involved. 

5. 	 Participating in the financing of each project fQr which re

financing is sought by providing at leastthe working capital 

component of the financial package. 

6. 	 Keeping the NDB informed on a regular basis on the status 

of loans advanced by NDB. 
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Annex "E"
 

JAMAICA HOUSE 
KINGSTON, JAMAICA 

4tn May, 1982 

In June, 1981, 
1 ainouncrd 
the formation of
National Development Bank of Jamaica Limited 
the*
 

to promote
the growth of non-agricultural sectors of 
the economy.
 
At the 
time of the .announcement, the Government
was aware 
of the existence of other Government-supported
lending institutions, and of the fact 
that initially there
would be an overlap'of functions between some 
of 'these
institutions and the 
new Bank.
 

It is our intention, however, 
to rationalize
this overlap of functions and by so 
doing the National
Dev'elopment 

sanctioned by 

Bank will become the only Institution officially
the Government to provide medium and long 
term
loans to the non-agricultural sectors of 
the economy.
 

In the short run, 
Jamaica Development Bank and
Small Industries Finance Co. 
Ltd will continue 
to exist as
collecting agencies 
for their existing portfolios and as
'such will eventually be brought under the 
control of 
the
National Development Bank by 
the appointment of 
a common
Board of Directors for all 
three Institutions.
 

Eventually also, the 
medium and long 
term lendiag
activities of Jamaica Export 'Credit Insurance Co. 
and
Premier Invest-ment Corporation will be phased out 
as their
current pools 
of loanable funds become exhausted.
 

All 
new sources of loanable funds
agricultural developmcnt for nonpurposes will naturally be channelled through the National Development Bank.
 

EDWARD SEACA
 
Prime Miniater and
Minister of 
Finanbo and Planning
 

Dr. Marshall Hall,
 
Chairman,
 
National Development Bank of 
Jamaica Lt
C/o Jamaica BAnana Producera'Associatl

Oxford House, 6 Oxford Road,

Kingston 5.
 

c.c.Chairman 
- JDB
 
Chairman 
- SIFCO

Chairman 
- JECIC
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I. INTRODUCTION
 

First Washington Associates prepared this analysis of the demand in
 

Jamaica for energy conservation and alternative energy equipment and
 

services--and associated credit demand--as an integral part of its 
contract
 

with the U.S. Agency for International Development related to a private
 

sector credit program in this area. The information in this report came
 

largely from personal interviews conducted with forty-nine business firms
 

in Jamaica, located mainly in the Kingston-Spanish Town metropolitan area.
 

The firms in this survey were chosen from a list of the 100 heaviest 

users of electric power, obtained from billing records of the Jamaica Public 

Service Company. They were asked questions about their plans for energy 

conservation and the financing they would require to realize these plans. 

The firms were also apprised of the results of energy audits carried out 

by Georgia Tech under subcontract to FWA, and survey respondents were 

asked about their interest in implementing similar energy audits and 

making investments to capitalize on potential power savings. Each of the 

firms filled out a detailed questionnaire form, a copy of which is included 

as Annex "A". 

Other major sources of information for this report included FWA's 

prior "Analysis of a Preliminary Census of Manufacturing Industry in Jamaica 

1981" which covered 211 Jamaican firms, and various studies done by the 

World Bank and the Inter-American Development Bank. 
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FWA carried out this energy sector survey over a three-month period
 

commencing in March 1982, using the subcontracting services of Touche,
 

Ross, Ogle & Company of Kingston, Jamaica for interviewing and survey
 

design.
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II. SUMMARY
 

The survey contaihed herein consisted of data received from firms
 

in the manufacturing, tourism, commercial, and public service subsectors
 

of the economy, believed to constitute a representative sample of the
 

private sector. All monetary figures shown are in Jamaican dollars.
 

Conversion into U.S. dollars may be accomplished at the official rate of
 

exchange as of June 30, 1982, which was J$1.78 = US$1.00. Percentages quoted
 

do not always add up to 100 percent. In some cases, responses add to less
 

than 100 percent because a few firms preferred not to answer some questions,
 

while percentages indicated were based on a total of forty-nine firms.
 

In other cases, responses add to more than 100 percent because some firms
 

answered more than once on a given topic and answers were not mutually
 

exclusive.
 

The forty-nine firms chosen for this census accounted for a substantial
 

portion of Jamaican economic activity. In 1981, it is estimated that the
 

respondents accounted for about 20 percent of JPS 
electric energy consumption,
 

over 10 percent of Gross Domestic Product, and more than 33 percent of
 

manufactured goods exports.
 

Of the companies interviewed, 65 percent were interested in having a
 

professional energy audit done to establish ways for them to 
conserve
 

electricity, and were willing to pay their own money for such an audit.
 

Forty-nine percent had already taken concrete steps to conserve electric
 

power, and 51 percent indicated plans to do so in the next two years.
 

The survey indicated that just the forty-nine firms interviewed
 

planned to make energy conservation investments of almost J$6,000,000
 

in the next two years. Extrapolated to the economy as a whole, this
 

conservatively implies a potential maximum investment demand by the
 

private business sector of J$17,800,000 in 1982-84 in energy-saving
 

equipment and services.
 

Financing, however, will be a crucial element in whether or not 
the
 

private sector undertakes this investment. Three quarters of the respondents
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indicated that they would need, or want to use, medium-term (over one-year
 

repayment) financing to cover their energy-saving investments. Most
 

respondents are apparently willing to pay 15 percent per annum interest
 

on loans to finance energy investments. A small minority (12 percent)
 

indicated they might borrow at rates as high as 17-18 percent.
 

Eighty-one percent of the respondents indicated that energy-saving
 

investments would have to pay for themselves within five years and, by
 

extension, it may be assumed that this would be the maximum repayment
 

term required on associated financing. However, 20 percent of the firms
 

polled indicated that they would like to use a loan facility (the RF) that
 

offered repayment in a maximum term of ten years.
 

It was obvious from this survey that Jamaican firms are very interested
 

in making investments which can save on their already very high energy
 

bills. Availability of foreign exchange financing on reasonable terms
 

will be an essential element in permitting this to take place. Also,
 

however, many respondents indicated that other Jamaican Government incentives
 

would be very important to stimulate the.necessary investments.
 

The incentive most favored by survey respondents would be reduced
 

import duties on equipment needed to reduce energy consumption. Another
 

popular suggestion was that the government reduce income taxes for firms
 

depending on the extent to which they effected energy savings. Other
 

favored incentives included reducing electricity rates for firms which
 

make energy conservation investments, streamlining licensing procedures,
 

and granting foreign exchange allocation priority for firms wishing to
 

import energy-saving equipment.
 

'N
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III. THE SURVEY RESPONDENTS
 

Survey respondents consisted of forty-nine firms in Jamaica active
 

in manufacturing, commerce, tourism, and public service. A list of these
 

firms is given below. Details of their responses, which should be regarded
 

as confidential, are included in Annex "C". 

OBS NAME LINE 

I antilles chemical co lid manuf 
2 
3 
4 

appliance traders 
ariguanabo textile 
berec caribbean lid 

manuf 
manuf 
manuf 

5 
6 

black block factory
british american insurance Co 

manuf 
Comm 

7 
8 
9 

british american life ins co 
broadway group of companies
butterkist lid 

comm 
comm 
manuf 

10 
11 
12 
13 
14 
15 
16 

caribbean broilers (ja) ltd 
caribbean casting & engin
caribbean products 
cigarette co of ja lid 
cmp metal products lid 
colgate palmolive 
cr-emo lid 

manuf 
manuf 
manuf 
manuf 
manuf 
manuf 
manuf 

17 desnoes and geddes limited manuf 
18 
19 
20 
21 
22 
23 

durable products co 
federated pharmaceutical co 
gleaner company 
guinnes5 lId 
industrial chemical co 
industrial commercial develop 

manuf 
manuf 
manuf 
manuf 
manuf 
comm 

24 
25 
26 

industrial gases co ltd
j wray and nephew co lid 
j.l.a. hatchery lid 

manuf 
manuf 
manuf 

27 
28 

jamaica biscuit co 
jamaica frozen food ltd 

manuf 
manuf 

29 
30 
31 

jamaica oxygen and atyl lid 
jamaica package ind ltd 
jamintel 

m.Anuf 
manuf 
other 

32 johnson and johnson co manuf 
33 
34 

kiskimo ltd 
metal box jamaica ltd 

manuf 
manuf 

35 
36 

national continental corp 
new yarmouth lid 

comm 
manuf 

37 servwell stove ja lid manuf 
38 
39 
40 
41 
42 

shaw park beach hotel 
the alkali group of companies
thermo plastic co ltd 
tropical battery co ltd 
united dairy farmers 

hotel 
manuf 
manuf 
manuf 
manuf 

43 
44 
45 

universal stores ltd 
urban development corp lid 
van leer jamaica ltd 

comm 
other 
manuf 

46 
47 

west indies glass company ltd 
west indies home contractors 

manuf 
manuf 

48 
49 

west indies pulp, paper group 
zero prucessing & storage lid 

manuf 
manuf 
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The firms interviewed came from a wide range of subsectors, which
 

can be separated into at least fifteen different categories. The sub

sectoral breakdown of the respondents was as follows: 

Number Percent 

Construction & building products 2 4.1 

Chemicals 5 10.2 

Electrical apparatus & appliances 4 8.2 

Food processing 


Garments 


Paper products & packaging 


Pharmaceuticals & cosmetics 


Plastic products 


Rum & liqueur 


Tobacco, cigarettes & cigars 


Wholesale & retail sales 


Insurance 


Public Service 

Hotel 


Miscellaneous Manufacturing 


Total 


8 16.4 

1 2.0 

5 10.2 

3 6.1 

1 2.0 

3 6.1 

1 2.0 

4 8.2 

2 4.1 

2 4.1 

1 2.0 

7 14.3 

49 100.0 

Twenty-two of the survey respondents, or 45 percent, were completely
 

Jamaican owned firms. Seven, or 14 percent, were completely foreign

owned; and fifteen, or 31 percent, were of mixed ownership. The pattern
 

of ownership by broad sector groupings is shown in the table below:
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TABLE OF LINE BY OWHER
 

LINE OWNER
 

FREQUENCY
 !
 
PERCENT
 
ROW PCT
 
COL PCT domesiiclforeign Imixed Inot avail TOTAL 
----- ---+-----------------+-----------------------

comm 2 1 0 1 3 1 6 
4.08 0.00 '.12 2.04 12.24 

33.33 0.00 5:1.00 16.67 
9.09 0.00 20.00 20.00 

hoal 
I 

01 
0.00 

1 
2.04 

0 
0.00 

0 
0.00 

1 
2.04 

I 0.00 100.00 0.00 0.00 
I 0.00 14.29 0.00 0.00 

--------------- +------------+-----------------------
manuf 19 1 6 11 1 4 40 

38.78I 12.24 22.45 8.16 81.63 
47.50 15.00 27.50 10.00 
86.36 I 85.71 73.33 80.00 

------------------------- +-----------------------
othar - 1 0 1 0 2 

I 
2.04 

50.00 
0.00 
0.00 

?.04 
50.00 

0.00 
0.00 

4.08 

44.55 0.00 6.67 0.00 
------------ -------- +------------------------
TOTAL 22 7 15 5 49 

44.90 14.29 30.61 10.20 100.0U 

Survey responses did not appear to be significantly influenced by the 

pattern of ownership.
 

The forty-nine firms involved consumed a total of J$50.1 million of
 

electric energy in 1980 and in addition purchased J$10.2 million of fuel
 

for power during the year. They were among the 100 largest private
 

consumers of power in the country and together purchased about 20 percent
 

of all the power sold by JPS in 1981. They were also major employers of
 

Jamaican labor, using the services of 12,970 men and women last year.
 

These facts are shown in the table below, disaggregated by economic
 

activity groups, and shown on a monthly basis.
 



OBS' Line Total-Employment Total Electric Power Total Fuel Total Energy 
Consumption/Month Purchase/Month Consumption/Month 

1 Comm 1,900 J$169,000 J$136,000 J$305,000 

2 Hotel 150 25,000 12,000 37,000 

3 Manuf 10,369 2,698,500 689,000 3,387,500 

4 Other 551 1,285,000 12,000 1,297,000 

Total 12,970 J$4,177,500 J$849,000 J$5,026,500 

The relationship of the survey group to total power generation and
 

consumption may be made clearer by reference to the following table:
 

Number of Customers (Average):
 

Residential 


Commercial & Industrial-Small 


Commercial & Industrial-Large 


Other 


TOTAL 


Survey Group 


Net Generation Purchase & Sales
 

1980 1979 


199,468 189,858 


23,765 23,861 


23 24 


2,229 2,223 


225,485 215,966 


49
 

(Thousand Kilowatthours)
 

Net Generation:
 

Steam 


Hydro 


Diesel 


Purchases 


TOTAL 


Losses and Unaccounted for 


Company Use 


Electricity Sold 


Total Sales:
 
(J$ Million) 


Survey Group 


1,062,884 998,521 


133,572 108,319 


77,925 187,704 


103 139 


1,274,484 1,294,683 


245,769 228,064 


6,160 6,637 


1,022,555 1,059,982 


242.2 172.2 


50.1
 

1978
 

177,745
 

23,651
 

24
 

2,168
 

203,588
 

1,119,797
 

114,715
 

108,852
 

11
 

1,343,375
 

199,991
 

7,144
 

1,136,240
 

133.2
 

*1%' 
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Nineteen companies, or 39 percent of the respondents, participated
 

in FWA's 1981 census of manufacturing industry in Jamaica. Their individual
 

responses to that census are given in Annex "D". These nineteen firms
 

had the following sales record for 1979-80 and plans for 1981-83:
 

Sales
 
(in J$MN)
 

Actual Proj ected
 

1979 1980 1981 1982 1983
 

Domestic Sales 218.474 248.493 298.857 351.739 409.000
 

Caricom Exports 11.278 10.748 18.354 24.822 28.910
 

Other Exports 2.906 4.743 6.050 8.980 11.430
 

Total Sales 232.657 263.984 323.261 385.541 449.340
 

In all respects the nineteen census participant firms have been, and
 

expect to continue to be, dynamic contributors to the Jamaican economy.
 

Their total sales rose from J$232.7 million in 1979 to J$264.0 million in
 

1980, and they anticipate further growth to J$449.3 million in 1983. The
 

nineteen firms have significant exports (J$14.2 million and J$15.5 million
 

in 1979 and 1980, respectively). They expect the export component of their
 

sales to rise to J$40.3 million by 1983 (a 160percent increase over 1980),
 

one of the many factors which will necessitate their keeping costs of goods
 

sold, including power costs, as low as possible (in order to remain competitive
 

internationally). Domestic sales are expected to grow somewhat more
 

slowly, rising from J$218.5 million and J$248.5 million in 1979 and 1980
 

to J$409.0 million by 1983 (a 65 percent increase). The purchases of these
 

firms are equally important to the national economy and are summarized in
 

the table below.
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Purchases
 
(in J$MN)
 

Actual 
 ProJected
 

1979 1980 1981 1982 
 1983
 

Foreign Raw
 
Materials 108.147 114.940 144.967 
 164.955 1.75.901
 

Local Raw
 
Materials 34.695 43.097 
 54.192 65.550 76.055
 

Spare Parts 5.063 5.712 7.386 8.261 
 9.648
 

Total Purchases 147.905 163.750 206.545 
 238.766 261.604
 

The nineteen census participant firms are heavy purchasers of domestic
 

and foreign raw materials and spare parts. Total purchases by the group
 

are expected to grow from J$147.9 million and J$163.8 million in 1979 and
 

1980, respectively, to J$261.6 million in 
1983. The imported component is
 

very large. Foreign raw materials purchases (exclusive of the imported
 

petroleum content of energy consumption) were J$108.1 million in 1979,
 

J$114.9 million in 1980, and are expected to be J$175.9 million in 1983.
 

Spare parts imports are expected to rise from J$5.1 million and J$5.7 million
 

in 1979 and 1980, respectively, to J$9.6 million in 1983. Domestic
 

purchases, which will support many other local enterprises, were J$34.7 million
 

in 1979 and J$43.1 million in 1980. Depending on their ability to contain
 

costs, and thus continue to be profitable and viable, domestic purchases
 

by the nineteen firms are expected to grow to J$76.1 million in 1983. 

In addition to their energy-related investments, the nineteen firms
 

have major general investment plans for the 1981-83 period. Statistics
 

on actual and planned investment are shown in the table below.
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Investment
 
(in J$MN)
 

Actual Projected
 

1979 1980 1981 1982 1983
 

Equipment 4.232 5.017 22.215 9.733 4.800
 

Installation 0.373 0.279 0.656 0.480 0.620
 

Land 0.000 0.096 0.039 0.000 0.000
 

Building 2.220 1.862 2.939 1.800 0.000
 

Totai Investment 6.825 7.254 25.848 12.013 5.420
 

In 1979 and 1980 the nineteen firms invested a total of only J$6.8 million
 

and J$7.3 million, respectively. In the 1981-83 period they expected to
 

invest a total of J$43.3 million, consisting of J$36.7 million for imported
 

euqipment, J$1.8 million for installation, and J$4.7 million for building.
 

Based on interviews in the second quarter of 1982, and contrary to the table
 

above, it appears that most of this investment will take place in 1982-83
 

or later, instead of in 1981-82 as indicated previously. The major purpose
 

of these investments is to expand productive capacity and thus help to
 

realize the sales targets projected by the firms. This does not include
 

the energy-related investment plans noted later in this report.
 

If one assumes a close correlation between energy consumption and
 

productive activity, it is possible to estimate the total sales and
 

purchases of all forty-nine companies participating in the energy survey.
 

The nineteen firms noted above used roughly 25 percent of all the energy
 

consumed by the group of forty-nine. On this basis, it may be estimated
 

that the larger group had sales of about J$1.2 billion in 1981 and purchases
 

of about J$800 million in the same year.
 

A profile of some of the salient facts developed on the typical
 

firm responding to FWA's energy survey is given in the table below.
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energy conservation credit demand
 

total commercial hotel manufacturing other
 

number of companies 49 6 1 40 

average shifts. 1980 2 1 3 2 

average employment, 1980 295 380 150 288 27t 

average monthly electric bill ($j) 85,255 
 28,167 25,000 67,463 642,50(
 

average monthly energy bill 
($j) 102582 50,833 37,000 
 84,688 648,501
 
average monthly fuel bill 
($J) 26,531 34,000. 12,000 26,500 12,00(
 

The typical firm in FWA's energy survey runs 
an average of two shifts
 

a day, and employs just under 300 people. 
 Its average monthly electric
 

bill is J$85,000 and its average monthly fuel bill is 
J$27,000. Most of
 

the firms are engaged in manufacturing, using domestic and foreign raw
 

materials. 
The typical firm is concerned about its 
energy use, interested
 

in ways to cut down on its electric and fuel bills, and willing to pay for
 

a professional audit to identify 
areas where savings can be made, and
 

where investments will reduce power 
costs. It is also conscious of the
 

need to reduce the country's imported fuel bill because of the extreme
 

difficulties the company has 
had in obtaining the foreign exchange necessary to
 

pay for its 
own purchases of imported raw materials, parts, etc.
 

The typical firm has 
competent management, and an attitude that if
 

an investment will pay for itself in a reasonable period of 
time, it
 

should be undertaken. 
The company has made extensive use of its commercial
 

banking resources, almost all based on overdraft 
facilities with short
 

terms of payment. It has used governmental credit in the past on short
 

to medium terms of payment. The firm is reasonably well aware of prevailing
 

conditions in international money and capital markets, realistic about
 

I 
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the possibilities and limitations of credit programs, and sensitive to
 

the relationship between loan terms and conditions and its own ability
 

and willingness to make capital investments.
 



-14-


IV. ENERGY AUDITS
 

Some of the most important conclusions regarding energy audits,
 

which were developed by the survey, are shown in the table below.
 

Total Commercial Hotel Manufacturing Other
 

Number of companies 49 6 1 40 2
 

Willing to pay audit fee 32 4 1 26 1
 
percent of total 65 67 100 65 50
 

Average acceptable
 
audit fee 2,611 2,500 - 2,643
 

Willing to pay audit
 
fee if financed 10 3 1 6 0
 
percent of total 20 50 100 15 0
 

Of the forty-nine companies surveyed, thirty-two or 65 peruent indicated
 

an interest in, and willingness to pay for, an energy audit. This was based
 

on interviewers' informing the companies that audits and associated retrofits
 

have been shown to save a minimum of 10 percent and as much as 40 percent
 

of energy cost for companies. Samples of the types of things likely to
 

be disclosed by an audit for the company involved were discussed with the
 

firms. They were then asked whether they would be willing to pay a one-time
 

fee equal to 5 percent of their monthly electricity bill to cover a complete
 

professional engineering audit of their plant They were also informed that
 

this would produce a series of concrete recommendations which could save
 

them 10-20 percent of their monthly power bill on a regular, ongoing
 

basis. The positive response to this question was remarkably uniform
 

between the commercial and manufacturing groups.
 

The average amount of audit fee which firms indicated a willingness
 

to pay readily was J$2,611. The maximum amount of fee which a firm indicated it
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would pay with its own cash was J$10,000. In addition to the thirty-two
 

firms which were willing and able to pay cash for an energy audit, ten
 

firms or 20 percent of the sample indicated an interest in undertaking
 

the audit if it were financed for them over a twelve-month period. Thus,
 

85 percent of the firms interviewed were interested in professional
 

energy audits costing not more than 5 percent of their monthly electricity
 

bill and could either pay cash or were interested in obtaining financing
 

to pay for such audits.
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V. PREVIOUS ENERGY INVESTMENTS
 

As mentioned before, many of the firms surveyed had already taken
 

steps in the last two years to reduce their energy consumption. Twenty

four out of the forty-nine firms had made such investments, of which
 

twenty were in manufacturing, three in commercial ventures, and one in
 

tourism.
 

The investments made in energy conservation included such things as
 

upgrading productive machinery to consume less power by a chemical plant;
 

installing window film, timers, and fluorescent lighting by an insurance
 

company; putting in new insulation for refrigeration equipment by a
 

commercial firm; cleaning burners and electrical devices by a food
 

processor; installing compressor control systems by a packaging firm;
 

purchasing heat recovery systems by a hotel; improving air conditioning
 

controls by a consumer goods manufacturer; installing a better insulated
 

roof by an electrical apparatus producer; refurbishing a furnace by a
 

glass products company; modifying a boiler by.a paper manufacturer; and
 

improving heat recovery techniques by a food processor.
 

With regard to previous energy-related investments, most of these
 

paid for themselves in a relatively short period of time. The maximum
 

payback period expected from these investments was apparently five years,
 

and the normal payback period was four years or less. In some cases,
 

the payback was within twelve months of the related investment.
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VI. PLANNED ENERGY INVESTMENTS
 

Half of the forty-nine respondents to this survey indicated existing
 

plans to take steps, including new capital investments, to reduce energy
 

consumption over the next two years. Of those indicating such plans,
 

twenty were in manufacturing, three were in commercial ventures, and one
 

was in public service. It should be stressed thait the plans of all but five
 

of these firms were made without reference to a professional energy audit.
 

It may be anticipated that audits would develop significant additional
 

energy-related investment possibilities. The energy investments which
 

companies would like to make at this preliminary stage are summarized in
 

the table below.
 

Planned Energy Investments
 

Total Commercial Hotel Manufacturing Other
 

Number of companies 49 6 1 40 2
 

Total investment (J$) 5,919,000 50,000 200,000 5,669,000 0
 

Of which:
 

Energy generating 
equipment (J$) 875,000 0 0 875,000 0 

Equipment to
 
increase output
 
with present elec
tricity use 4,050,000 0 0 4,050,000 0
 

Equipment to maintain
 
existing output with
 
less energy use 994,000 50,000 200,000 744,000 0
 

The subsectoral breakdown of the above investments reveals wide
 

variations in the capital spending plans of survey respondents. The
 

largest amount of investment, accounting for 74 percent of the total is
 

planned by the food processing industry, mainly related to additional
 

19 
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production of saleable goods with less energy consumption per unit. Other
 

major subsectors are chemicals, with 12 percent of planned investment,
 

pharmaceuticals and cosmetics with 6 percent, and a hotel with 3 percent.
 

Details of planned subsectoral investments in energy conservation, on a
 

pre-energy audit basis, are shown in the table on the following page.
 



Planned-Equipment Purchases jy Subsector
 

Energy Generating Reduce Energy Consumption Produce More with
 
Subsector Total Equipment at Existing Production Level less Energy Consumption
 

Hotel $200,000 


Public Service 0 


Wholesale and
 

Retail Sales 0 


Construction 0 


Insurance 50,000 


Garments 0 


Tobacco 0 


Rum, Liquors 0 


Food 4,429,000 


Chemicals 700,000 


Pharmaceuticals
 
& Cosmetics 350,000 


Electric Apparatus
 
& Appliances 0 


Plastic Products 50,000 


Paper Products 0 


Misc. Manuf. 140,000 


Total $5,919,000 


$0 


0 


0 


0 


0 


0 


0 


0 


225,000 


200,000 


350,000 


0 


0 


0 


100,000 


$875,000 


$200,000 


0 


0 


0 


50,000 


0 


0 


0 


204,000 


500,000 


0 


0 


0 


0 


40,000 


$994,000 


$0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

4,000,000
 

0
 

0
 

0
 

50,000
 

0
 

0
 

$4,050,000
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VII. POSTPONED ENERGY INVESTMENTS
 

Eleven out of the forty-nine survey respondents, or 22 percent,
 

indicated that they had postponed e.Jrgy investments because the interest
 

cost of associated financing was too high. Most of these firms would have
 

had to borrow from local commercial banks and pay a real interest rate
 

of 18 percent or more. 
 Ten firms, or 20 percent of the survey respondents,
 

said that the repayment terms available from the banks (which usually do
 

not exceed twelve months) were too short and thus inhibited them from
 

making desirable energy investments.
 

A detail of the type of energy investments which firms were postponing
 

is shown in the table below.
 

Postponed Energy Investments
 

Total Commercial Hotel Manufacturing Other
 

Number of investments in
 
equipment to generate
 
electrical energy 4 1 0 2
 

Number of investments in
 
equipment to maintain
 
existing level of output
 
with less energy consumption 3 0 0 3
 

Number 6f investments in
 
equipment to increase
 
output with same energy

consumption 6 2 0 4 


The firms which had postponed energy investments indicated that, on
 

average, they expected any investment they made to pay for itself within
 

a period of four years. They also indicated that the maximum interest
 

rate most of them would pay for financing this type of investment would
 

be 15 percent per annum.
 

0 
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VIII. THE ROLE OF FINANCING
 

The availability, terms, and conditions of financing will obviously
 

play a critical role in whether or not the survey firms proceed with
 

their energy investment plans. The financing must provide both foreign
 

exchange and local currency, an acceptable interest rate, and a reasonable
 

repayment period. A few firms indicated they could make the'energy
 

investments without financing; however, the vast majority indicated
 

they would have to use credit to make the necessary purchases.
 

The possible sources of funds indicated by the survey firms for their
 

proposed investments are shown below.
 

Possible Sources of Funds for Energy Investments
 

Number Percent of Total 

Cash from firm's earnings 10 20 

Short-term loan (up to 1 year) 12 24 

Medium-term loan (up to 4 years) 11 22 

Long-term loan (up to 10 years) 10 20 

Other financing (unspecified term) 15 31 

As shown, 20 percent of the firms thought they could pay cash for 

certain investments. Some of these firms also indicated they would need 

financing for their investments. Thus, 97 percent of the forty-nine firms 

indicated a desire for financing energy investments. Many firms indicated 

that the terms available from EDF (up to four years -- 16 percent interest) 

or RF (up to ten years -- 16 percent interest) would be satisfactory. Even 

firms willing to pay cash, however, stated their concern that foreign 

exchange would not be available to permit their cash to buy imported equip

ment. Also, many of the firms indicating a wish to use EDF or RF will not 

/l 
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be eligible to use those facilities because of program restrictions and
 

limited amounts of funds available.
 

Although 20 percent of the respondents indicated their desire to 
use
 

a facility like the RF which provides for payment in a term as 
long as ten
 

years, a much shorter payback period was expected for almost all energy

related investments. Forty-three percent of the forty-nine survey firms
 

expected their invest-ments to pay for themselves in a maximum of five years,
 

14 percent in four years, 16 percent in three years, and 8 percent in two
 

years or less. These facts are shown in the table on the next page.
 

With regard to interest rates, most firms indicated that the maximum
 

rate they were financially able to pay was 15 percent per annum. However,
 

59 percent indicated that they might pay a higher rate if really
 

necessary, with the overwhelming majority indicating that the absolute
 

limit would be in the range of 17 percent per annum (2 percent above the
 

maximum preferred range). Obviously, there is some trade-off between
 

acceptable repayment term and interest rate, and if the term is longer,
 

the rate might be slightly higher.
 

(
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proposed financing of energy saving equipment
 

total commercial hotel manufacturing other 

number of companies 

--- companies planning equipment purchases 
energy generating equipment 

maintain existing level 

increase output 

--

------------------------------------ ---------------------------------------------
49 6 1 40 2 

11 2 0 9 0 
13 1 1 11 0 

12 1 0 11 0 

------

--- expected payback period for capital 
5 years 

percent of total 

4 years 
percent of total 

3 years 
percent of total 

2 years 
percent of total 

1 year or less 
percent of total 

investments --

21 
43 

7 
14 

8 
16 

3 
6 

1 
2 

0 
0 

2 
33 

2 
33 

0 
0 

0 
0 

1 
100 

0 
0 

0 
0 

0 
0 

0 
0 

20 
50 

5 
13 

6 
15 

3 
7 

1 
2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

--- source of funds for proposed purchases 
cash from firms earnings 

percent of total 

edf loan up to 4 yrs 
percent of total 

short term bank loan 
percent of total 

rehab loan up to 10 yrs 
percent of total 

--

10 
20 

11 
22 

12 
24 

10 
20 

2 
33 

1 
17 

1 
17 

1 
17 

0 
0 

0 
0 

1 
100 

0 
0 

7 
17 

10 
25 

9 
22 

9 
22 

1 
50 

0 
0 

1 
50 

0 
0 

perpercent of total 1531 233 1100 11
27 1 

50 

.;P 
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IX. OTHER INVESTMENT INCENTIVES
 

The respondents to the FWA survey were overwhelmingly in favor of
 

additional government incentives to encourage private sector energy
 

conservation investments. The most popular measures desired were reduction
 

or abolition of import duties on energy-saving equipment. Twenty-six out
 

of the forty-nine firms, or 53 percent, indicated that lower import duties
 

would encourage them to make energy-saving investment.
 

Nineteen out of the forty-nine firms, or 39 percent, favored other
 

tax incentives to encourage energy investments, of whom more than half
 

suggested that the tax relier be based upon the firm's reduced energy
 

consumption. A significant number of firms--seven, or 14 percent of the
 

survey--suggested that JPS reduce its electricity rates and that the
 

government subsidize the cost of fuel for companies making effective
 

energy-saving investments.
 

Other suggestions made (with the number suggesting in parentheses)
 

were: streamline import licensing for energy-saving equipment (3), grant
 

foreign exchange priority for imports of energy-saving equipment (2),
 

liberalize depreciation allowances for energy conservation or alternative
 

energy investments (1), and provide the private sector with more officially

developed information on alternative energy technologies (1).
 

The question of what government incentives would be appropriate
 

to 
encourage private sector investment in energy conservation is considerably
 

broader than just the energy field, encompassing in fact what the governmenL
 

must do to encourage investment in all fields. The present government is,
 

indeed, committed to promoting private investment, both domestic and
 

foreign, through the simplification of existing regulations and procedures
 

and has announced its specific support for energy-saving and alternative
 

energy investments.
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Jamaica National Investment Promotion, Ltd. (JNIP) has established
 

a special unit to encourage and assist energy-related investments by performing
 

the following specific functions:
 

(1) act as Secretariat for the joint U.S./Jamaica Commission and
 
other related committees, sub-committees, and task forces;
 

(2) act as Secretariat for any subsequent commissions and related
 
groups which are established with other countries;
 

(3) co-ordinate the processing of all private sector proposals on
 
projects being considered by government ministries and agencies;
 

(4) liaise with government ministries and agencies as well as private
 
sector groups and organizations with respect to new investments;
 

(5) collect and compile basic statistical and other data of significance
 
to prospective investors;
 

(6) make recommendations 
to government with respect to applications
 

from prospective investors for concessions of all types;
 

(7) evaluate project proposals;
 

(8) identify and promote potential areas of
 
investment;
 

(9) prepare feasibility studies;
 

(10) 	expedite the processing of all project proposals;
 

(11) 	initiate or participate in overseas investment promotional missions
 
and trade exhibitions;
 

(12) 	co-operate with foreign governments and private sector groups

(local and foreign) in the establishment of facilities consistent
 
with the attainment of the oojectives of the program.
 

The individual assigned these responsibilities for energy investments
 

is intelligent, pleasant, and resourceful. However, she could benefit
 

from additional personnel backup and specialized training. A real
 

' '
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demonstration effect could be obtained if the JNIP unit were able to
 

publicize the beneficial effects of specific energy-saving investments, and
 

if it had the time available to do a thoroughgoing identification
 

and promotion of potential areas of energy investment--things which it is
 

not possible to do at present with its limited staff and budget.
 

Other incentives to private sector investment include the officially

sponsored campaign by the Ministry of Mining and Energy to 
acquaint the
 

public with possible energy-saving investments, and to train people and
 

firms to do proper energy audits. Further publicity would encourage public
 

awareness 
of the need for, and benefits of, investments in this area and
 

additional training courses 
in energy audits would serve to improve the
 

professional capabilities of local firms to do this work.
 

The government's decision some time ago to eliminate-all subsidies
 

on petroleumproducts and electrical energy has served as 
a strong stimulus
 

to private sector energy-saving investments. The government intends to
 

maintain this policy in the future, and make price adjustments to reflect
 

cost increases. This is an essential part of the ongoing official program
 

to induce energy-saving investments.
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X. DOMESTIC ENERGY EQUIPMENT & SERVICES
 

Based on interviews conducted with about a dozen actual and
 

prospective energy industry investors in Jamaica, it is clear that there
 

is indeed a demand for credit for investments in the energy conservation
 

and solar equipment industries. In fact, Jamaican National Investment
 

Promotion (JNIP), already has two proposals for projects in these areas
 

which total over $2 million (U.S.) in requested loans. These projects are
 

for the manufacture and installation of solar crop dryers and computerized
 

energy management systems.
 

The industry leader in Jamaica is Appliance Traders Ltd., which
 

assembles and markets solar water heating panels and systems. They have
 

been in this market for over four years, and presently install about 100
 

residential hot water systems annually. They have also installed systems
 

for hotels, hospitals, and institutional kitchens. As the primary industry
 

in Jamaica already established, Applicance TradJers seems hesitant to state
 

that a loan fund for industrial development (which could go to their
 

competitors) is needed. Instead, Appliance Traders would prefer that
 

low-interest loans be available to permit the masses to afford solar
 

water heating.
 

The other companies interviewed were much more positive in their
 

belief that the fund could benefit them. These companies were established
 

much more recently and see the loan funds as a badly needed source of
 

foreign exchange for raw materials and parts. Certain of these companies
 

are operating as distributors of U.S.-made products in addition to their
 

own lines, and the availability of foreign exchange would enhance these
 

arrangements.
 

1j 
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Tropical Energy (est. 1981) - manufactures solar collectors, heat
 

exchangers for air conditioners, and fluorescent light fixtures.
 

Distributors for solar control window film, photovoltaic (solar cell)
 

panels, and control systems.
 

KIW Hardware (est. 1907, in solar for three years) - have installed 

about 100 residential solar hot water systems over last three years, 10
 

have been in other Caribbean countries. They have established joint ventures
 

with Sun Ray of Ontario, Canada to distribute solar collectors and with
 

E-Systems of Texas U.S. to manufacture their collectors in Jamaica.
 

MAC SIM Ltd. (est. 1970) - have manufactured solar collectors
 

since 1981, and installed five solar hot water systems in 1981.
 

Econergy Engineering Services (est. 1980) - provide energy conservation
 

consulting services and manufactur solar hot water heating panels
 

and air-conditioning heat exchangers to produce hot water.
 

Dunn's Equipment Engineering (est. 1975) - provide energy conservation
 

consulting services, equipment maintenance, mechanical equipment design
 

and manufacturing, piping, and insulation.
 

In addition to these companies already in the marketplace, the
 

following potential projects have been identified from JNIP or from inter

views with their proponents:
 

1. 	Manufacture of solar crop dryers - Energy Management, Ltd. of
 

Clark and Clark Ltd., in a joint venture with International
 

Solar Technologies, Inc., Plainfield, Indiana.
 

2. 	Installation and maintenance services for computerized energy 

management systems, with eventual manufacturing of sub-assemblies -

Southern Energy Management, Inc., Pompano Beach, Florida. 
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3. 	Establishment of maintenance service to vacuum andsteam clean
 

air conditioner registers, ducts, air handling fans, and
 

coils - Texas Industrial Vacuum Services, Houston, Texas
 

(Mr. Larry Foster).
 

4. 	Manufacture of gaskets to repair steam leaks, water leaks,
 

inefficient engines and filters to prevent maintenance
 

problems and inefficiencies in engines, air conditioners and
 

industrial systems - Teape-Johnston, Ltd. (Dr. Franklin Johnston).
 

5. 	Distribute U.S.-made industrial insulation and manufacture
 

calcium silicate pipe insulation using locally available raw
 

materials (gypsum) - El-Mech Engineers, Ltd. (Mr. Trevor Bernard).
 

6. 	Manufacture, or assemble from kits, switches and timers to reduce
 

electrical energy consumption in air-conditioning and lighting
 

systems - Wonards Radio Engineering Ltd. (Mr. Edward C. Wong).
 

7. 	Manufacture efficient wood stoves for cooking to r A1ace use
 

of gas and electric and to extend wood supplies of the poor 

Dunn's Equipment Engineering (Mr. Trevor Dunn).
 

8. 	Manufacture industrial heat exchangers for waste heat recovery
 

from boilers and other heat sources - Controls Engineering
 

and Chemicals Ltd. (Mr. Trevor Sutherland).
 

9. 	Establishment of systematic boiler tune-up service using digital
 

oxygen and combustibles stack gas analyzers to improve boiler
 

efficiency - El-Mech (Mr. Bernard) and Dunn's Equipment (Mr. Dunn).
 

Interviews showed that these prospective business venturers were
 

unanimous in their agreement that the loan funds were needed in order that
 

they be able to acquire the necessary raw materials, parts, initial inventory,
 

or specialized test equipment necessary to set up operations. There was
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concern expressed that the funds might go only to established companies
 

and that their lack of a long track record in the field might preclude
 

them from receiving loans.
 

From these studies, it appears that a demand for credit is evident,
 

based on the following facts:
 

1) There is one well-established company in the field, demonstrating
 

that there is a sustaining market;
 

2) There are at least five more embryonic companies in the field,
 

some in competition iwth the leader and some with energy conservation
 

products;
 

3) There are two loan applications at JNIP totalling over $2 million
 

(U.S.) for related ventures;
 

4) There are at least seven other good ideas for potential businesses
 

with proponents searching for funding sources.
 

In addition, however, JNIP has other alternative energy project proposals
 

which also have large funding requirements, for example:
 

1) About six projects for ethanol (alcohol from sugar cane or other
 

biomass, for use as fuel) production-ranging from $2 million 

10 million (U.S.) each.
 

2) Onewaste conversion (municipal solid waste to electric power)
 

project - requesting $340,000 (U.S.) for the feasibility study
 

only.
 

3) Two wind energy projects - one for $2 million, the other recently
 

received and not yet evaluated.
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If these sorts of projects are truly indicative of what is required
 

to set up manufacturing of alternative energy or energy conservation
 

operations in Jamiaca, the conclusion could quickly be drawn that
 

substantial amounts of funding would immediately be required in this
 

area. However, each of the projects proposed to the JNIP needs 
to be
 

carefully examined in terms of appropriate technology. Important questions
 

to be raised are:
 

1) Why is a capital-intensive project being proposed when
 

Jamaica is starving for capital?
 

2) What are the labor-stimulating effects of these projects in
 

Jamaica, which has a high rate of unemployment?
 

3) What are 
the true values of the goods being produced, that is,
 

what is the payback period of a solar crop dryer or computerized
 

energy management system?
 

4) Is it nct possible to start an enterprise on a smaller basis and
 

grow to this level based on sales?
 

5) 	What potential after-market problems are introduced by the
 

products, such as computer maintenance and solar collector
 

reglazing?
 

6) Is a complicated product being forced upon an assembly staff,
 

and ultimately a maintenance staff once installed, which may not
 

have the skills required?
 

Given careful scrutiny in these terms, many of the projects proposed
 

to JNIP would be found to be "inappropriate" technology, for reasons either
 

technical, economic, or social. 
None of the embryonic companies already in
 

operation in Jamaica began with a high level of investment, and it is doubtful
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that the industry leader did either, although by now they may have a
 

substantial amount invested. 
Among those potential entrepreneurs listed
 

previously who were interviewed (listed as numbers 3-9), the general
 

opinion was that $30,000 - $100,000 (U.S.) was the level of foreign
 

exchange needed to set up operations. Examining the types of products
 

produced and contrasting, we see more appropriate technologies which result
 

in greater energy savings and employment generation with these projects.
 

Take a hypothetical case comparison between the solar crop dryer
 

manfuacturing and some of the other technologies. The key problem is
 

the long payback associated with solar crop dryers in the field. Suppose
 

$1 million were invested in either of two projects, the solar crop dryer
 

plant or a portfolio of ten other small-scale energy conservation industries.
 

Assume that first year sales are $1 million (J), for either case. Payback
 

periods are:
 

Gaskets, for repairing steam leaks which includes
 
installation labor of 80 percent 
 = 3 months
 

Vacuum and steam clean air conditioners, labor
 
at 90 percent 
 = 1 year
 

Pipe installation for steam and hot water
 
systems, including labor at 60 percent 1 year
= 


Seven-day timers to control air conditioners,
 
including installation labor at 30 percent = 3 months
 

Timers for outside and hall lights, including
 
labor at 30 percent 
 = 6 months
 

Wood stoves for residences to replace gas or
 
electric, occasional use, installation at
 
20 percent 
 = 3 years
 

/
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Heat exchangers for industrial processes,
 
including installation at 40 percent = 2 years
 

Heat exchangers for hot water from hotel
 
air conditioners, including installation
 
at 50 percent 
 = 2 years
 

Boiler tune-up, including labor at 90 percent = 3 months
 

Fluorescent light fixtures to replace incan
descent, installation labor at 50 percent 2 years
 

Solar crop drier, including instalation at
 
30 percent 
 = 10 years 

These payback periods are documented in the previous energy audits done 

in Jamaica under this project, extensive experience in installations in
 

the U.S., and (regarding solar crop dryers) the ESI report preliminary
 

to the GOJ/U.S. AID Project Paper. One typographical error in the ESI
 

report showed a solar crop dryer payback of one year (it should read
 

fifteen), while all other paybacks for crop dryers in the 
same table were
 

nine to thirteen years. These paybacks are used in the comparison, Table 1.
 

The results of the hypothetical case comparison show several striking
 

results. First, 
more employment is generated with the small-scale industries.
 

This is the result of the products (or services) being, on the average, more
 

labor-intensive to produce than solar crop dryers. 
 Solar crop dryers
 

require significant imports of glass and sheet metal which require
 

relatively little labor to 
turn into the finished product. In addition,
 

installation labor is greater for the small-scale industries, 
as a percentage
 

of sales. In the aggregate, sales of their products make up only about half
 

of the cost of actually getting the products in operation. For example,
 

a pipefitter replacing a leaking steam line gasket may incur labor costs
 

of four times the cost of the gasket itself, assuming the high price of
 

imported gaskets in Jamaica. The net result is that the small-scale
 



Table 1. 

rlypothetical Case Comparing Appropriate and
 

Gaskets (leaks) 


Vacuum A/C Systems 


Insulation (piping) 


A/C Timers 


Light Timers 


Wood Stoves 


Indust. Heat. Exchangers 


A/C Heat. Exchangers 


Boiler Tune-Up 


Fluorescent Lights 


Sub-Total 


Solar Crop Dryers 


SALES 
$ 

$ 100,000 

100,000 

100,000 


100,000 


100,000 


100,000 


100,000 


100,000 


100,000 


100,000 


$1,000,000 


$1,000,000 


Inappropriate Industries (J $)
 

MFG.. INSTALLA- TOTAL INSTALLED ENERGY 
MFG LABOR LABOR TION LABOR LABOR COST SAVINGS 
%of Sales $ $ $ $ $/yr 

70 $ 70,000 $400,000 $ 470,000 $ 500,000 $2,000,000 
90 90,000 0 90,000 100,00 100,000 

40 40,000 150,000 190,000 250,000 250,000 
50 50,000 43,000 93,000 143,000 571,000 

50 50,000 43,090 93,000 143,000 286,000 
60 60,000 25,000 85,000 125,000 42,000 

60 60,000 67,000 127,000 167,000 83,000 
60 60,000 100,000 160,000 200,000 100,000 

90 90,000 0 90,000 100,000 400,000 
60 60,000 100,000 160,000 200,000 100,000 

$630,000 $928,000 $1,558,000 $1,928,000 $3,932,000 

Average payback period based on installed cost = 0.5 years 

Employment generated at $12,000 per year = 130 jobs 
Foreign exchange saved = $1.5 million (U.S.) 

40 $400,000 $428,000 $ 828,000 $1,428,000 $ 143,000
 

Payback period = 10 years
 
Employment = 69 jobs
Foreign exchange saved = $60,000 (U.S.)
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industry program has created a total of 130 jobs (at an average of $12,000
 

each) whereas the solar crop dryer industry has created only 69 jobs.
 

In contrast, were the $1 million (U.S.) converted to Jamaican $ at $1.78
 

and distributed in a public works program, 148 jobs (only eighteen more
 

than small-scale industry) would have been created and at the end of a
 

year the money would have run out and the people would presumably have
 

to be laid off.
 

Even more striking than the almost 2:1 ratio of employment generated
 

by the small-scale industries are the energy (and, hence foreign exchange)
 

savings realized. These savings come as a result of the products being
 

a superior energy investment to solar crop dryers. Because of the low
 

cost, 0 & M nature of many of the appropriate technologies, the average
 

payback period of all projects is about one-half year, based on the installed
 

cost, compared to the payback on the solar crop dryer of ten years. The
 

resulting energy cost savings at the plant are nearly $4 million (J) for the
 

appropriate technologies and $143,000 (J) for the solar crop dryer. When
 

converted to foreign exchange at $1.78 and assuming a 70 percent foreign
 

exchange component of energy costs the net result is a savings of $1.5
 

million (U.S.) for the appropriate technologies and $60,000 (U.S.) for
 

the solar crop dryer. The appropriate industries have already provided
 

GOJ with a positive foreign exchange cash flow on the $1 million (U.S.)
 

investment whereas the solar crop dryer company will have enough systems
 

fielded some time in their sixth year of operation to have saved $1 million
 

(U.S.), if sales continue at $1 million (J) per year.
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In summary, a funding level of $1 million (U.S.) would be sufficient
 

to do something to stimulate the development of small-scale industry
 

to produce energy conservation products. However, because of the
 

extremely attractive potential rate of foreign exchange return, together
 

with the stimulation of employment, it is recommended that this portion
 

of the project be expanded to $3 million (U.S.) in order that even greater
 

benefits may be realized. Furthermore, it is recommended that the energy
 

conservation industry fund and the solar energy industry fund be pooled
 

into one joint loan fund. Potential solar energy projects can be viewed
 

as another energy conservation opportunity, and should stand on their
 

merits on the same basis of comparison.
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XI. SOLAR WATER HEATING INVESTMENTS
 

As noted previously, opportunities exist in the private sector for
 

solar water heating in commercial and industrial (C & I) facilities such
 

as hotels, laundries, food processing plants, restaurants, and light
 

industry where hot water is needed for plant cleanup. Particularly attractive
 

would seem to be the hotel and laundry industries, as these are
 

among the largest hot water users.
 

During the course of the five private sector energy audits in the C & I
 

sector, opportunities for solar water heating were actively sought. Three
 

such potential projects were identified, for:
 

1) a cafeteria in a commercial office building;
 

2) several small unit apartments in a tourist hotel; and
 

3) a laundry in a tourist hotel.
 

The total projected energy savings for these three projects is 42,400 KWH
 

(electricity) and 2190 IG of diesel per year. In the cases of the
 

cafeteria and the apartments, electric water heaters are replaced, and
 

the resulting payback period (before taxes) is 3.6 - 3.9 years. After
 

tax simple payback is 5.5 - 5.7 years, and return on investment is about
 

8 percent. The laundry presently burns oil in a boiler to heat its hot
 

water. This method is typical of the medium-sized C & I facilities, as oil
 

provides several times more heat energy (BTU) per dollar than electricity.
 

Investigations into the opportunity for solar at the laundry showed simple
 

payback periods of 8.6 years before taxes and 10.5 years after taxes.
 

The return on investment for this project is negative, even considering
 

a 9 percent loan interest rate.
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Based on the results of the energy audits, solar water heating does
 

not appear to be a particularly attractive opportunity for the C & I sector.
 

The main reasons are that very few C & I facilities of any size will heat
 

water electrically. Therefore most solar installations will replace oil

fired boilers, a marginal investment at best.
 

One feature of solar water heating which is attractive, compared to
 

some energy conservation opportunities, is the ability to essentially
 

reduce fuel useage to zero, by means of alternative energy. Whereas conser

vation can save, say, 20 percent, solar can save 100 percent, it may be argued.
 

However, the national interest must be determined, that is at what cost is
 

the 100 percent saved? Could more total energy be saved by investing in
 

a variety of other projects? Hot water energy costs are usually only a
 

small fraction of plant energy costs in most industries. In the case of
 

hotels, an opportunity exists to recover low-grade waste heat from the
 

buildings' central air-conditioning system condensers. This saves almost
 

100 percent of the energy used for hot water, and does so for a much lower
 

capital investment than is required for solar. The result is a payback
 

period which is only a fraction of that required for solar, as shown in
 

Table 1.
 

The indication from these case studies is that solar water heating
 

does not merit a separate loan fund. The two primary reasons are that the
 

technology is not as cost-effective as other competing opportunities, and
 

that the overall need is not particularly large. For these reasons, it is
 

recommended that the solar loan fund become part of the energy conservation
 

and alternative energy fund. Potential solar water heating projects can
 

be viewed as yet another energy conservation opportunity and can be judged
 

against these projects on the basis of the national goal of saving energy
 

A
 



-39-

Table 1.
 

Economics of Solar and Energy Conservation Technologies
 

for Water Heating, Replacing Oil-Fired Boiler
 

Solar Waste Heat Recovery 

Before Tax Payback 8.6 yrs 2.0 yrs 

After Tax Payback 10.5 yrs 2.9 yrs 

After Tax Payback 13.4 yrs 3.5 yrs 
(discounted) 

Return on Investment -3.6% 14.6% 
(9%loan) 
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at the greatest return on investment. In this way, the loan fund will
 

maximize energy savings to Jamaica.
 

Residential water heating in Jamaica is chiefly done electrically. 

However, the majority of homes have no hot water. Many of those who do have 

waterheaters use them sparingly, switching the units on only when needed. 

In addition, there are few homes with dishwashers installed and the 

incidence of hot baths or showers is expected to be less than in the U.S. 

Furthermore, the incoming ground water temperature in Jamaica is about 

150 F higher than in the U.S. All of these factors taken together lead to 

the conclusion that less energy is used for hot water by a typical household 

in Jamaica than in the U.S. One problem that has been observed in Jamaica
 

is the use of thinner layers of hot water tank insulation than in the U.S.,
 

contributing to higher standby losses (assuming the unit was not switched
 

off).
 

Appliance Traders Ltd., the solar water heating industry leader in
 

Jamaica, presently sells about 100 residential units annually. Others
 

in the field may sell about twenty units combined. The amount of US$500,000
 

of loan funds, matched by local costs, would be sufficient to install about
 

700 units (at a cost of $3,000 (J) each) over the loan period. If the
 

loan period were five years, this 700 units of sales roughly equals what
 

the industry is now selling without any special stimulus.
 

The advantage of the residential solar hot water program, other than
 

the (relatively small) amount of energy saved might lie mainly in the
 

public relations and education value. Solar collectors on a neighbor's
 

roof could be visible proof of energy being produced in Jamaica and thus
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serve as a source of pride. Water heating at the residential level is the
 

most appropriate and cost-effective solar technology yet developed. However,
 

payback periods in Jamaica will still probably exceed three years.
 

At present, Appliance Traders' sales are almost exclusively cash 

sales to the purchaser. Very few individuals are obtaining loans for 

solar water heaters. Therefore loans at the prevailing interest rate 

for this purpose would probably not make any difference (they are already 

available). Thus, it is not recommended that residential solar water 

heating be included as a subject for financing under this program. 
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XII. TOTAL ENERGY INVESTMENT PROGRAM
 

Initial conversations between the Ministry of Mining and Energy
 

and U.S. AID in 1981 produced a proposed energy investment program
 

which consisted of the following elements:
 

CREDIT FUNDS
 

AID Govt. of Jamaica 
US$ uS$ Equivalent of 

Js Contribution 

-US$ Million
 

Energy Conservation
 

Retrofitting for Industrial/ 3.0 4.2
 
Cormercial Enterprises
 

Energy Conservation Industry 0.5
 
Development (to establish 


or expand)
 

Alternative Sources
 

Industrial/Commetcrcial
 
Solar Water Beating 1.0 1.3
 

Capacity Expansion (New or
 
Existing) of Solar Equip
ment manufacturer 0.5 0.5
 

Loans for Commercial Solar 
Drying 0.1
 

Residential Solar Water
 
0.9Beating 0.5 

6.9
5.6 
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Based on the just-completed energy survey, it appears that
 

certain changes should be made in this energy investment program.
 

In view of the size of perceived demand, the new program can
 

only be a pilot effort to demonstrate that Jamaican businesses and
 

industries will borrow funds to retrofit their facilities and repay
 

these loans. Because of limitations on AID funding, it will only be
 

able to cover a portion of maximum possible demand. Also, the previously

agreed-breakdown of loan funds by types of investment appeared arbitrary
 

and not sufficiently flexible to permit adaptation to the many different
 

types of energy conservation and alternative energy projects thal might
 

merit financial support. The details of these potential investments will
 

be known only after the completion of a thorough energy audit process for
 

a large number of firms.
 

However, based upon available information, it is conservatively
 

anticipated that the potential energy investment demand from the private
 

sector for 1982-84 will be along the following lines:
 

J$ US$ Equivalent 

Energy Conservation 

Equipment to generate electricity 2,625,000 1,474,700 

Investments to increase output without 
increasing energy utilization 12,150,000 6,825,800 

Investments to reduce.energy 
utilization while maintaining 
output 2,982,000 1,675,300 

Subtotal 17,757,000 9,975,800 

Energy Industry Development 5,340,000 3,000,000 

Energy Audits 534,000 300,000 

TOTAL 23,631,000 13,275)800 
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In making the above estimates, it was taken into consideration that
 

the forty-nine survey firms represented about one-third of all commercial
 

and industrial energy consumption. It was assumed that firms would make
 

energy consumption investments based largely upon their level of energy
 

consumption. On this basis, prospective total commercial and industrial
 

energy conservation investment demand was estimated at three times the 

indicated demand from the survey firms. A strong element of conservatism 

was applied, however, inasmuch as no allowance was made for the prospective 

increases in demand for investments arising from the energy audit process. 

Properly-conducted audits could be anticipated to at least double the 

above indicated investment demand figures for energy conservation. 

The amount shown for domestic energy industry development is very
 

conservative. It should cover all the financially and economically viable 

domestic energy idustry. development plans currently known to the Jamaican
 

Government. However, new investment proposals in this area are presented
 

every month, and it is likely that an amount several times the pilot project 

figure will actually be required over the next two to three years. In fact,
 

just one well-conceived large project could utilize as much as US$3,000,000
 

without difficulty. 

The amount shown for energy audits is also conservative. It assumes
 

that only 100 audits are financed, at US$3,000 each. This is less than 

1 percent of JPS's commercial and industrial customers, but represents a
 

fifth of the approximately 500 firms which consume well ovr 75 percent of
 

JPS electricity. Since only 20 percent of FWA's sample indicated that the
 

availability of twelve-month financing would induce them to undertake an
 

all 
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energy audit, it may be presumed that 100 audit loans would suffice to
 

cover a population of 500, with the balance being paid for in cash or with
 

financing provided from normal commercial bank loans.
 

With regard to the foreign exchange vs. local currency composition
 

of potential energy investment, it appears that this would be broken down
 

approximately as follows:
 

(in U.S. dollars)
 

Foreign Exchange Local Currency Total 

Energy conservation $3,492,000 $6,484,000 $9,976,000 

Energy industry 
development 2,400,000 600,000 3,000,000 

Energy audits - 300,000 300,000 

Total $5,892,000 7,384,000 7,276,000 

The currency composition of energy conservation investments was
 

estimated at 35 percent foreign exchange/65 percent local currency based
 

upon the thirty-three energy conservation opportunities uncovered in FWA's
 

energy audits. The currency composition of energy industry development was
 

based upon the average of 211 firms' proposed investments in Jamaica,
 

reviewed by EWA in its 1981 census of manufacturing industry (.80 percent
 

foreign exchange/20 percent local currency). 
 The substantial difference
 

is believed attributable to the fact that many of the energy conservation
 

opportunities are relatively simple adjustments, additions to, or servicing
 

of existing machinery which can be done largely by local service firms,
 

whereas energy industry development will consist heavily of the purchase
 

of imported capital equipment for domestic manufacturing. It is assumed
 

that all energy audits will be performed by local firms.
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With regard to maximum permissible sub-loan size, the following
 

guidelines are recommended: 

(in U.S. dollars) 

Energy conservation $500,000 

Energy industry development $500,000 

Energy audits $3,000 

These limits should assure a reasonable distribution of the funds
 

available from U.S. AID and should meet the needs of all but a very few
 

individual projects. Needs for larger amounts of funds would have to be
 

met by expanding the program with resources from other lenders.
 

The maximum repayment term offered on energy audit sub-loans should
 

be one-year, while repayment for energy conservation and energy
 

to
industry development sub-loans of up to $500,000 might be in up 


five years.
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ANNEX "A"
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ENERGY CREDIT QUESTIONNAIRE
 

1. 	Name of company_
 

2. 	What is your line of business? 
 Hotel Commercial
 

E-Manufacturing 
 E Office Building E]Other (specify)
 

3. 	Have you taken any major steps in the last 
two years to reduce
 
energy consumpt-on per unit of output?
 

Ml 	Yes [ No If yes, please list
 

4. 	Do you plan to take any major steps in the next 
two years to reduce
 
energy consumption per unit of output?
 

E Yes E-]No If yes, please list
 

5. 	To start with, are there substantial changes which should be made
 
in this information about your company? 
 (From Census of Manufacturing

Industry in Jamaica-1981). If your company is not listed in the Census,

please give all information below.
 

% ownership, local: 
 Foreign:
 

Employment, 1979: 
 1980:
 

Shifts, 1979: 
 1980:
 

Purpose of planned investments--


New 	products El 
 Repl/Rep existing machinery El
 
Increase capacity El 
 Other El
 

Increase warehouse space El
 

(amounts in J$)19 	 1981 1982 1983
 

DOMESTIC SaLEs
 
CARICOM SALES
 
OTHER EXPORTS
 
RAW 	MATERIAL - FOREIGN
 
RAW MATERIAL - LOCAL
 
SPARE PARrS
 
EQUIP MENT
 
INSTALLATION
 
LAND
 
BUILDING
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6.' 	Do your planned equipment purchases in 1982/83 now include the
 
following?
 

E 	 Energy generating equipment - amount (J$MN)
 

Type of equipment

E 	 Equipment Lu reduce energy consumption at existing level of 

output - amount (J$MN)
 

Type of equipment
 

E 	 Equipment to produce more output with less energy consumption 
per unit of output - amount (J$MN) 

Type 	 of equipment 

7. 	When you make a capital investment, how long do you normally expect
 
it 	 to take to pay for itself? 

11 5 years [] 4 years 3 years E 2 years E1 year or less 

8. 	 How will you pay for the equipment you plan to purchase? 

El Car.h from firm's El Short-term commercial E Export Development 
retained earnings bank loan 	 Fund loan up to
 

4 years
 

E] Rehabilitation Fund []Other (specify)
 
loan up to 10 years
 

9. 	What is the maximum interest rate you are prepared to pay at present
 
for capital equipment purchases?
 

Q 	23-24% [1 21-22% n 19-20% E 17-18% El 15-16% 

10. 	 Would you be able to buy the equipment you plan to buy if the
 
interest rate was 2% above the maximum you indicated above?
 

El Yes ElNo
 

If it was 4% above?
 

El 	 Yes [No 

If 	it was 6% above? .
 

E 	 Yes [3No 

11. 	 Are you posLponing any capital equipment purchases because the
 
interest rate available is too high?
 

El 	 Yes ONo 
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!' If "Yes," do these postponed purchases include the following?
 

El Energy generating equipment 
- amount (J$MN) 

Type of equipment 

[]Equipment to reduce energy consumption at existing levelof output - amount (J$MN)
 

Type of equipment
 

[3Equipment to produce more output with less energy consumption
per unit of output - amount (J$MN) 

Type of equipment 

13. 	 If "Yes," would you make these postponed purchases if the interest 
rate on borrowed money was the following? 

15% EYes E] No 

12% 	 CYes El No
 

9% Yes El No
 

14. 
 What is the maximum repayment term you can presently arrange for 
equipment purchase loans? 

E3 1-2 years [3-4 years El 5-6 years El 7-8 years 

El 9-10 years 

15. 
 If you could arrange a loan with a repayment term twice as long
 
as the current maximum term available to you, at current interest
 
rates, woild this ±nduce you to make the equipment purchases you
 
are now postponing?
 

[jYes 5 No 

If the loan term were three times longer?
 

[ Yes [ No
 

16. 	 How large is your electricity bill every month?
 

E3 0 s 	 El is 
17. 	 If you generate your own power, how much is your average monthly
 

fuel cost? 

5 over J$100,000 El J$75,000-99,0000 13 J$50,000-74,000 

5J$25,0o0-49,000 5 under J$25,000 
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18. 	 Audits and associated retrofits have been shown to save a minimum
 
of 10% and as much as 40% of energy costs for companies. In light
 
of this would you be willing to pay a one-time fee equal to 5% of
 
your monthly electricity bill to cover a complete professional
 
engineering audit of your plant which would produce a series of
 
concrete recommendations which could save you 10-20% of your
 
monthly power bill on a regular, ongoing basis.
 

[]Yes ] No 

19. 	 If the answer is "No", what would you consider a reasonable price
 
for such an engineering audit?
 

E J$5,000 [ J$2,500 C J$1,000 C J$500 

20. 	 Would be much more likely to contract for such an audit if a loan
 
were provided on a twelve-month term to help pay for it?
 

[]Yes [] No 

21. 	 An energy audit would produce recommendations on actions and
 
equipment which would produce savings for you. Would you implement 
recommendations on equipment purchases if they paid for themselves 
in five years? [ Yes [] No 

four years? DYes ]No
 

three years? []Yes [No
 

two years? Q]Yes []No
 

one yeai or less? Q Yes Q]No
 

22. 	 Other than an improved credit program to encourage purchases of
 
energy conservation equipment, what government incentives would
 
you like to see in this area?
 

C Tax incentives (specify)
 

C Duty incentives (specify)
 
O Other (specify)
 



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

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

u.s. aid .jamaica energy credit study
 
energy conservation plans by company
 

company:antilles chemical co ltd ownership: not aval, 1980 employment:
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $40,000 willing to pay audit fee only if financed: NO
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
closed plant, upgraded machinery, converted from diesel normal pay back period for investments: 5
 

enerqy conservation plans payment means for planned investments:

cash: NO 
 loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: HO
 
at maximum conservation level othr: NO
 

planned energy equipment purchases for 1982/83: preferrcd maximum interest rates: 15-16%
 
generating equipment: HO are curreot interest rates restricting investments?: No
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO . equipment to reduce consumption
 
while maintaining.output: NO
 

equipment to reduce consumption
 
while increasing output NO 

company:appliance traders ownership: domestic, 1980 employment: 180
 

----------------------------------------------------------------------------------------------------------------------------------------. 
background energy audit 



line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $1,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
cash: NO 
 loan: HO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
none othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: yes
 

while maintaining output: HO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
while increasing output: g a reduce consumption
equipment to 


while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output NO
 



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

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

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

u.s. aid jamaica enerqy credit study
 
energy conservation plans by company
 

company:ariquanabo textile 
 ownershio: domestic, 1980 employment: 480
 

background 
 energy audit
 

line of business: manuf 
 willing to pay audit fee:
 
monthly power utilization 
 maximum fee acceptable: $2,500


electricity: $90,000 
 willing to pay audit fee only if financed:
 
fuel : 
 credit demand
 

major steps taken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: 3
 

energy conservation plans 
 payment means for planned investments:

cash: 
NO 
 loan:
major steps planned in next two years to YES
reduce energy use: edf : NO rf: YES
 

not listed 
 othr: NO
 
planned energy equipment purchases for 
1982/83: preferred maximum interest rates: under 15%
generating equipment: 
 NO are current interest rates restricting investments?: YES
equipment to reduce consumption 
 are 
current repayment terms restricting investments?: no
 

while maintaining output: YES 
 postponed purchases:

equtpment to reduce consumption 
 generating equipment: No
while increasing output: NO 
 equipment to reduce consumption
 

while maintaining output: YES
 
equipment to reduce consumption


while increasing output NO
 

company:berec caribbean ltd 
 ownership: mixed , 1980 employment: 150 

background IJ 
energy audit
 

line of business: manuf 
 willing to pay audit fee:
 
monthly power utilization 
 maximum fee acceptable:


electricity: $6,500 
 willing to pay audit fee only if financed:
 
fuel: 
 credit demand
 

major steps taken in last two years to reduce energy. use:
 
none normal pay back period for investments: 2
 enerqy conservation plans 
 payment means for planned investments:
 

cash: HO 
 loan: NO
 
major steps planned in next two years to reduce energy use: 
 edf : YES rf: Ho
 

none othr: NO
 
planned energy equipment purchases for 1982/83: preferred maximum interest rates: 
under 15%
generating equipment: 
 are current interest
equipment to reduce consumption 

NO rates restricting investments?: NO
are current repayment terms restricting investments?: no

while maintaining output: NO 
 postponed purchases:


equipment to reduce consumption 
 generating equipment
while increasing output: No equipment o reduce consumption 
NO
 

while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output NO
 



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

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

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

-------- 

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

u.s. aid jamaica enerqy credit study
 
energy conservation plans by company
 

company:black block factory 
 ownership: domestic, 1980 employment: 50
 

background 
 energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $3,000 
 willing to pay audit fee only if financed:
 
fuel: 
 credit demand
 

major steps taken -n last two years to reduce energy use:
 
none 
 normal pay back period for investments: 3
 

energy conservation plans 
 payment means for planned investments:
 
cash: NO 
 .loan: NO


major steps planned in next two years to reduce energy use: edf : NO rf: YES
 
none othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: NO 
 arL current interest rates restricting investments?: NO
 
equipment to reduce consumption 
 are current repayment terms restricting investments?: no
 

while maintaining output: NO postpored purchases:
 
equipment to reduce consumption generating equipment:
while increasing output: NO equipment to reduce consumption 

NO
 

while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output NO
 

company:british american insurance co 
 ownership: mixed , 1980 employment: 250 C o 

background 
 energy audit
 

line of business: comm willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $22,000 
 willing to pay audit fee only if financed: YES
 
fuel: 
 credit 0- -d
 

major step5taken in last two years to reduce energy use:-
 -
window film, timers, lighting normal pay back period for investments: 4
 

energy conservation plans 
 payment means for planned investments:
 
-
 cash: YES loan: NO


major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
water 
heating, air handlers othr: HO
 

planned energy equipment purchases for 1982/83: preferr2d maximum interest rates: under 15%
 
generating eqt-ipment: NO 
 are current interest rates restricting investments?: NO
 
equipment to reduce consumption 
 are current repayment terms restricting investments?: no
 

while maintaining output: YES $50,000 postponed purchases:

equipment to reduce consumption generatinq equipment: 
 NO
 

while increasing output: 
 NO equipment" to reduce consumption
 
while maintaining output: NO
 

eq%,ipment to reduce consumption
 
while increasing output NO
 



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

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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:british american life ins co 
 ownership: mixed , 1980 employment: 250 

background energy audit
 

line of business: comm willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $21,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
switches, lighting normal pay back period for investments: 3
 

energy-conservation plans payment means for planned investments:
 
cash: HO 
 loan: HO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
not listed 
 othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: HO are current interest rates resiricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: HO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
while increasing output: HO equipment to reduce consumption
 

while maintaining output: HO
 
equipment to reduce consumption
 

while increasing output NO
 

company:broadway group of companies ownership: domestic, 1980 employment: 300
 

background energy audit
 

line of business: comm willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $7,000 willing to pay audit fee only if financed: NO
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy .use:
 
none 
 normal pay back period for investments:
 

energy conservation plans payment means for planned investments:
 
- cash: HO loan: NO
 

major steps planned in next two years to reduce energy use: edf : HO rf: HO
 
none othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 17-18%
 
generating equipnnt: NO are current interest rates restricting investments?: YES
 
equipment to reduce consumption are current repayment terms restricting investments?: yes


while maintaininq output: NO postponed purchases:
 
equipment to reduce consumption equipment: Henerating
NO
 

while increasing outpuE: NO equipment to reduce consumption
 
while maintaining output: HO
 

equipment to reduce consumption
 
while increasing output YES
 



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

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

u.s. aid jamaica enerqy credit btudy
 
energy conservation plans by company
 

company:butterkist ltd ownership: not aval, 1980 employment:
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $2,500 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
none normal pay back period for investments:
 

energy zonservation plans payment means for planned investment.s:
 
cash: NO 
 loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: HO
 
none othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: HO are current interest rates restricting investments?: No
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: HO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: HO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

company:caribbean broilers (ja) ltd ownership: domestic, 1980 employmept: 200
 
---------------------------------------------------------------------------------------------------------------------------------------- In
 

background energy audii:
 

line of Lusiness: manuf willinq to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $19,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
none normal pay back period for investments: 2
 

energy conservation plans payment means for planned investments:
 
cash: HO loan: HO
 

major steps planned in next two years to reduce energy use: edf : HO rf: YES
 
rewire factory, preventative maint othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: YES are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no 

while maintaining output: NO postponed purchases:
equipment to reduce consumption generating equipment: NO 

while increaiing output: YES .. equipment to reduce consumption 
while maintaining output: NO 

equipment to reduce consumption 
while increasing output NO 



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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:caribbean casting & engin ownership: foreign , 1980 employment: 174
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity; $48,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
none normzI pay back period for investments: 5
 

enerqy conservation plans payment means for planned investments:
 
cash: NO 
 loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
none othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum inerest rates: under 15%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

company:caribbean products ownership: domestic, 1980 employment: 3qO

baci.qround energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $58,000 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in-last two years to reduce energy use:
 
broiler condensation recovery normal pay back period for investments: 4
 

energy conservation plans payment means for planned investments:
 
cash: HO loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
none othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:

equipment to reduce condumption generating equipment; NO
 

while L.creasing output: NO equipment to reduce consumption
 
while mpintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 



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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:cigarette co of ja Iltd ownership: mixed , 1980 employment: 300 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable: $1,000
 

electricity: $36,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
lighting, controlling power, etc normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
........... 
 cash: NO loan: HO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
utilize waste heat othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:

Qquipment to reduce consumption generating equipment: NO
 

while increasing output: YES equipment to reduce consumption

while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

company:cmp metal products ltd ownership: domestic, 1980 employment: 200
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


clectricity: $12,000 willing to pay audit fee only if financed: NO
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
regulated furnace normal pay back period for investments:
 

energy conservation plans payment means for planned investments:
 
cash: NO loan: NO
 

major steps planned in next two years to recuce energy use: edf : YES rf: NO
 
none othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: HO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:

equipment to reduce consumption gOnerating equipment;
while increasing output: NO equipment to reduce consumption NO
 

while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output NO
 



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

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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

ownership: foreign , 1980 employment: 160
 
company:colgate palmolive 


energy audit
background 


willing to pay audit fee:
line of business: manuf 

maximum fee acceptable:
monthly power utilization 

willing to pay audit fee only if financed:
electricity: S12,000 


fuel: under $25,000 
 credit demand
 
two years to reduce energy use:

major steps taken in last 
normal pay back period for investments: 2changed lzmps to sodium vapor 

payment means for planned investments:
 energy conservation plans 


cash: YES loan: NO
 

major steps planned in next.two years to reduce energy use: edf : HO rf: NO 

none othr: NO 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16% 
are current interest rates restricting investments?: HO

generating equipment: HO 

are current repayment terms restricting investments?: no


equipment to reduce consumption 

postponed purchases:
while maintaining output: YES 


equipment to reduce consumption generating equipment: NO
 
equipment to reduce consumption
while increasing output: NO 


while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

-------------------------------------------------- I
 

aval, 1980 employment: 0company:cremo ltd ownership: not 


energy audit
background 


willing to pay audit fee:
line of business: manuf 

maximum fee acceptable: $2,500
monthly power utilization 

willing to pay audit fee only if financed:
electricity: $52,000 


fuel: under $25,000 credit demand
 
in last two years to reduce energy.use:
 major steps taken 


normal pay back period for investments: 5
 none 

payment means for planned investments:
 energy conservation plans 


- cash: YES loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 

none othr: HO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 

qenerating equipment: NO 
 are current interest rates restricting investments?: YES
 
restricting investments?: no
equipment to reduce consumption are current repayment terms 


while maintaining output: YES postponed purchases:
 
generating equipment: NO
equipment to reduce consumption 

equipment to reduce consumption
while increasing output: NO 


while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output YES
 



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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:desnoes and geddes limited ownership: mixed 1 1980 employment: 15qo
 

backqround energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $200,000 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use:
 
none normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
cash: YES 
 loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf:- HO
 
energy use monitoring othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: HO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: HO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: YES equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output HO

company:durable products co ownership: domestic, 1980 employment: 130
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $Z,500 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use:
 
none normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
cash: NO loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
none othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 17-18%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 



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

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

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

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

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

u.5. aid jamaica enerqy credit study
 
energy conservat;on plans by company
 

company:federated pharmaceutical co 
 cwnership: domestic, 1980 employment: 110
 

backqround energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $20,000 
 willing to pay audit fee only if financed:
 
fuel: 
 credit demand
 

major steps taken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: 5
 

energy conservation plans 
 payment means for planned investments:
 
cash: YES 
 loan: YES
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
not listed 
 othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 17-18%
 
generating equipment: YES $350,000 are current interest rates restricting investments?: NO
 
equipment to reduce consumpticn 
 are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption 
 generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

company:gleaner company 
 ownership: mixed , 1980 employment: 457 
a

background 
 energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $58,000 willing to pay audit fee only 
if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use: ------
not listed 
 normal pay back period for investments: 5
 

enerqy conservation plans 
 payment means for planned investments:
 
cash: YES 
 loan; NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: 
 NO
 
none othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
qenerating equipment: 
 NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption 
 are current repayment terms restricting investments?: no
 

.while maintaining output: NO postponed purchases:

equipmenE to reduce consumption 
 generating equipment: HO
 

while increasing output: NO 
 equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 



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

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

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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

, 1980 employment: 305company:quinness ltd ownership: mixed 


background 


line of business: manuf 

monthly power utilization 


elec'.riciiv: $38,000 

fuel: under $25,000 


major tteps ta.,en in last two years to reduce energy use:
 

power factor correction, equip, solar tinted windows 

energy conservation plans 


major steps planned in next two years to reduce energy use: 

none 


planned energy equipment purchases for 1982/83: 

generating equipment: YES 
equipment to reduce consumption 

while maintaining output: NO 
equipment to reduce consumption 

while increasing output: YES 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable:
 
willing to pay audit fee only if financed:
 

credit demand
 

normal pay back period for investments: 5
 
payment means for planned investments:
 

cash: NO loan: HO 
edf : YES rf: HO 
othr: NO 

preferred maximum interest rates: 15-16%
 
are current interest rates restricting investments?: NO
 
are current repayment terms restricting investments?: no
 
postponed purchases:
 

generating equipment: NO
 
equipment to reduce consumption
 

while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output HO
 

------------------------------------------------------------------ 0a% 
company:industrial chemical co ownership: mixed , 1980 employment: 125 

background 


line of business: manuf 

monthly power utilization 


2lectricity: $30,000 

fuel: $25,000-49,000 


major steps taken in last two 


steam line, air conpressor, 

energy conservation plans 


years to reduce energy use:
 

insulation 


major steps planned in next two years to reduce energy use: 

turbine qenerator, audit ecos 


planned energy equipment purchases for 1982/83: 

qeneratinq equipment: YES $200,000 
equipment to reduce consumption 

while maintaining output: YES $500,000 
equipment to reduce consumption 

while increasinq output: NO 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable:
 
willing to pay audit fee only if financed: YES
 

credit demand
 

normal pay back period for investments: 3
 
payment means for planned investments:
 

cash: NO loan: YES
 
edf : YES rf: NO
 
othr: NO
 

preferred maximum interest rates: 15-16%
 
are current interest rates restricting investments?: NO
 
are current repayment terms restricting investments?: no
 
postponed purchases:
 

generating equipment: NO
 
equipment to reduce consumption
 

while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output NO
 



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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:industrial commercial develop ownership: mixed , 1980 employment: 800
 

background energy audit
 

line of business: comm willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $15,000 
 willing to pay audit fee only if financed:
 
fuel.: credit demand
 

major steps taken in last two years to reduce energy use:
 
reinsulation of refrigeration warehouses normal pay back period for investments: 4
 

enerqy conservation plans 
 payment means for planned investments:
 
cash: HO 
 *oan: YES
 

major steps planned in next two years to reduce energy use: edf : YES rf: YES
 
none othr: NO
 

planned energy equipment purchase!; for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: YES are current interest rates restricting investments?: NO
 
equipment to reduce consumptioin are current repayment terms restricting investments?: no
 

while maintaining output: HO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

--------------------------------------- c3
 
company:industrial gases co ltd ownership: not aval, 1980 employment:
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $27,000 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use: ------
plant operation cut, servicing of equip normal pay back period for investments: 5
 

energy conservation plaras payment means for planned investments:
 
cash: NO loan: NO
 

major steps planned in next two years to reduce energy use: edf : NO rf: YES
 
none othr: HO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are c-rrent rppayment terms restricting investments?: no
 

while maintaining outpit: NO postponed purchases:
 
equipment %o reduce consumption generating equipment: NO
 

while ;ncreasing output: NO equipment to reduce consumption
 
,while maintaining output: NO
 

equipment to reduce consumption

while increasing output nO
 



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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by compa.y
 

company:j wray and nephew co ltd 
 ownership: domestic, 1980 employment: 1600
 

background 
 rnnergy audit
 

line of business: manuf 
 willing to pay audit fee:
 
monthly power utilization 
 maximum fee acceptable:


electricity: $50,000 
 willing to pay audit fee only if financed:
 
fuel: over $100,000 
 credit demand


major steps taken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: 3
 

energy conservation plans 
 payment means for planned investments:
 
cash: 
YES 
 loan:


major steps planned in next two yearz to reduce energy use: 
YES
 

edf : YES rf: HO
 
equipment, recover steam 
 othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%

generating equipment: NO 
 are current interest rates restricting investments?: NO

equipment to reduce consumption 
 are current repayment terms restricting investments?: no


while maintaining output: NO 
 postponed purchases:

equipment to reduce consumption 
 generating equipment: NO
 

while increasing output: YES 
 equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increating output NO
 

company:j.l.a. hatchery ltd 
 ownership: mixed , 1980 employment: 28 
~0


background 
 energy audit
 

line of business: manuf 
 willing to pay audit fee:
 
monthly power utilization 
 maximum fee acceptable:


electricity: $10,500 
 willing to pay audit fee only if financed: YES
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: I
 

energy conservation plans 
 payment means for planned investments:

cash: NO 
 loan: NO
 

major steps planned in next two years to reduce energy use: 
 edf : NO rf: NO
 
none othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 17-18.

generating equipment: 
 NO are current interest rates restrictinc investments?: NO
equipment to reduce consumption 
 are current repayment terms restrictirig investments?: no


while maintaining output: YES 
 postponed purchases:

equipment to reduce consumption 
 generating equipment: NO


while increasing output: NO 
 equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 



u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:jamaica biscuit co ownership: mixed , 1980 employment: 300 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $11,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
clean burners, electrical devices, etc normal pay back period for investments:
 

energy conservation plans payment means for planned investments:
 
cash: NO 
 loan: NO
 

major steps planned in next two years to reduce energy use: edf : HO rf: HO
 
translucent roofing othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: HO are current interest rates restricting investments?: YES
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: YES postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing 6utput: NO equipment to reduce consumption
 
while maintaining output: No
 

equipment to reduce consumption

while increasing output YES
 

company:jamaica frozen food ltd ownership: domestic, 1980 employment: 220
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $9,500 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use:
 
none normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
cash: YES loan: YES
 

major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
use of solar energy to dry fish othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: YES equipment to reduce consumption
 
while maintaining output: HO
 

equipment to reduce consumption
 
while increasing output NO
 



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

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

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

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

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

u~s. aid jamaica energy credit study
 

energy conservation plans by company
 

ownership: mixed , 1980 employment: 60company:jamaica oxygen and atyl ltd 


energy audit
background 


willing to pay audit fee:
line of business: manuf 

maximum fee acceptable: $2,500
monthly power utilization 


to pay audit fee only if financed: YES
elc:tricity: $55,000 willing 

fuel: over $100,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
normal pay back period for investments: 4
none 

payment means for planned investments:
energy conservation plans 


cash: NO loan: NO
 
major steps planned in next two years to reduce energy use: edf : NO rf: HO
 

none 
 othr: YES
 
planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 

generating equipment: NO are current interest rates restricting investments?: YES
 
are current repayment terms restricting investments?: no
equipment to reduce consumption 


while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: YES
 

HO equipment to reduce consumption
while increasing output: 

while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output HO
 

I -.--------------------------------------------------------------------------------------------------------------------------------------. 

company:jamaica package ind ltd ownership: foreign , 1980 employment: 250 I 

energy audit
background 


line of business: manuf willing to pay audit fee:
 
maximum fee acceptable:
monthly power utilization 

willing to pay audit fee only if financed: NO
Qlectricity: $13,000 


fuel: under $25,000 credit demand
 
major steps taken in last two years to redu.ce energy use:
 

normal pay back period for investments: 5
none 

payment means for planned investments:
energy conservation plans 


cash: NO loan: NO
 

major steps planned in next two years to reduce energy use: edf : YES rf: HO
 

none othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
HO are current interest rates restricting investments?: HO
generating equipment: 


are current repayment terms restricting investments?: no
equipment to reduce consumption 

while maintaining output: NO postponed purchases:
 

generating equipment: NO
equipment to reduce consumption 

while increasing output: NO equipment to reduce consumption
 

while maintaining output: NO
 
eqbipment to reduce consumption
 

while increasing output HO
 



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

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

u.s. aid jamaica enerqy credit study
 
energy conservation plans by company
 

company:jamintel ownership: mixed , 1980 employment: 301 

background energy audit
 

line of business: other willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: 1200000 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use:
 

none normal pay back period for investments:
 
energy conservation plans payment means for planned investments:
 

-ash: YES loan: YES
 
major steps planned in next two years to reduce energy use: edf : NO rf: NO
 

none othr: NO
 
planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 

generating equipment: NO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: yes
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

-------------------------------------------------------------------------------------- ------- 0%. 

companyjohnson and johnson co ownership.: foreign , 1980 employment: 62
 

background energy audit
 

line of business: manuf willing to pay audit fe&:
 
monthly power utilization maximum fee acceptable:
 

electricity: $78,000 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use: 

none normal pay back period for investments: 5 
energy conservation plans payment means for planned investments: 

cash: NO loan: YES 

major steps planned in next two years to reduce energy use: edf : NO rf: NO 
not listed othr: NO 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: YES are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

7-----------------------------------------------------------------------------------------------------------------------------------------
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--------- --------------------------------------- 

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

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

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

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

aid jamaica enerqy credit 
study
 

energy conservation plans 
by company
u.s. 


--------------------------------------- 1980 employment: 62---------------------------------- domestic,---- ownership: 

companykiskimo ltd 
energy audit
 

willing to pay audit fee:
 
line of business manuf 


maximum fee acceptable:
 
willing to pay audit fee only if financed:
 u aonu
ine 


monthly power utilization
$16,000crdtemn
electricity: 

credit demand
 

fuel reduce energy use: 
two years to 

major steps taken in !at, 

normal pay back period for investments: 
3 

for planned investments:
 payment means 

loan: NO
none cash: NO 


energy conservation plans
------- --------- ------ rf: YES
 
edf : NO 


next two years to reduce 
energy use: 


steps planned in othr: NO 15%
maijo rates: under 

none interest rates restricting 

investments?:
preferred maximum interest HO
 

planned energy equipment 
purchases for 1982/83: current yes
are 

terms restricting investments?:
NO current repayment
are 

'o reduce consumption postponed purchases:HO


generating equipment: 


equipment .NO generating equipment:
 
while maintaining output: 
 reduce consumption
reduce consumption equipment to 
equipment to NO
 o while maintaining outpuc: 
while increasing output: 
 reduce consumption NO
equipment to
while increasing output 


, 1980 employment: 417

ownership: foreign 


company:metal 
box jamaica ltd 
audit
 

backgoundenergy

backround...
 

to pay audit fee:
 
line of business: manufmxmufeacpabe
line-ofbuinwilling 


maximum fee acceptable:
to pay audit fee only if financed:
 

monthly power utilization
elth ri i ton2000willing

under 
$25,000 credit demand
 

fuel: 

last two years to 

reduce energy use: 

normal pay back piriod 
for investments: 5
 

-major steps taken 
in 

system 


el:under:$20,000 


close down during break, 
compressor control 

payment means 
for planned investments5
 loan: NO
cash: NO 


rf: NO
 
energy conservation plans edf : YES 


reduce energy use: 
in next two years to .o I92/

major steps planned 15-;6%
archee
preferred maximum interest 

rates: 

rates restricting investmentsl 

NHO
 
p gnn enerin equipment: 1982/83: current interest 
planned energy equipment purchases 

for 

current repayment terms 
restricting investments?: 

yes

Oare postponed purchases:
 

reduce consumption HO HO
equipment to reduare : generating equipment:

HO equipment


gnetingequipment reduce consumption
 
while maintaining output: 

to 


reduce consumption rdc osmt oHeupett
equipment to maintaining output: NO
output:
while increasng output: HOhile
~~~~~~~whileincreasning 
equipment to reduce consumption
 

whi-le increasing output NO
 



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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

companynational continental corp ownership: not aval, 1980 employment:
 

background energy audit
 

line of business: comm willing to pay audit fee:
 
monthly power utilization maximum fee acceptable: $2,500
 

electricity: S60,000 
 willing to pay audit fee only if financed: YES
 
fuel: over $100.000 credit demand
 

major steps taken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: 3
 

energy conservation plans 
 payment means for planned investments:
 
cash: NO 
 loan: NO


major steps planned in next two years to reduce energy use: edf : NO rf: NO
 
none othr: YES
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15%
 
generating equipment: YES are current interest rates restricting investments?: YES
 
equipment to reduce consumption are current repayment terms restricting investments?: yes
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: YES
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

company:new yarmouth ltd 
 ownership: domestic, 1980 employment: 700
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $20,000 
 willing to pay audit fee only if financed: YES
 
fuel: over $100,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
preheaters, steam line lagging, fuel normal pay back period for investments: 4
 

energy conservation plans 
 payment means for planned investments:
 
cash: 
NO loan: YES
 

major steps planned in next two years to reduce energy use: edf : HO rf: NO
 
oxygen trim, instrumentation othr: HO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 17-18%
 
generating equipment: YES $100,000 are current interest rates restricting investments?: YES
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: YES $40,000 postponed purchases:
 
equipment to reducoconsumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption
 
while maintaining output: YES $2,000,000
 

equipment to reduce consumption
 
while incraasing output YES $120,000
 



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

u.s. aid jamaica energy credit study
 
energy conservatio,, plans by company
 

company:servwell stove ja ltd 


backqround 


line of business: manuf 

monthly powar utilization 


electricity: $19,000 

Cuel: under $25,000 


major steps taken in last two years to reduce energy use:
 

recyclinq, equip, maximize use of furnace 

energy conservation plans 


-major steps planned in next two years to reduce energy use: 

rehabiliation of equipment 


planned energy equipment purchases for 1982/83: 

generating equipment: NO 

equipment to reduce consumption 


while maintaining output: HO 

equipment to reduce consumption 


while increasing output: YES 


company:shaw park beach hotel 


background 


line of business: hotel 

monthly power utilization 


electricity: $25,000 

fuel: under $25,000 


major steps taken in last two years to reduce energy use:
 
none 


energy conservation plans 


major steps planned in next two years to reduce energy use: 

heat recovery, control systems, hot water 


planned cnerqy equipment purchases for 1982/83: 

generating equipment: HO 
equipment to reduce consumption 

while maintaining output: YES $200,000 
equipment to reduce consumption 

while increasing output: HO 

ownership': domestic, 1980 employmcnt: 155
 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable:
 
willing to pay audit fee only if financed:
 

credit demand
 

normal pay back period for investments:
 
payment means for planned investments:
 

cash: NO loan: NO 
edf : HO rf: NO 
othr: YES 

preferred maximum interest ratee: under 15% 
are current interest rates restricting investments?: NO 
are current repayment terms restricting investments?: yes 
postponed purchases: 

generating equipment: NO 
equipment to reduce consumption 

while maintaining output: NO 
equipment to reduce consumption 

while increasing output NO 

ownership: foreiqn , 1980 employment: 150
 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable:
 
willinq to pay audit fee only if financed: YES
 

credit demand
 

normal pay back period for investments: 5
 
payment means for planned investments:
 

cash: NO loan: YES
 
edf : NO rf: NO
 
othr: YES
 

preferred maximum interest rates: under 15%
 
are current interest rates restricting investments?: NO
 
are current repayment terms restricting investments?: no
 
postponed purchases:
 

generating equipment: NO
 
equipment to reduce consumption
 

while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output NO
 

K- -



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

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

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

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

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

qroup of companies
company:the alkali 


background 


line of business: manuf 


monthly power utilization 

electricity: $41,000 

fuel: 


last two years to 
major steps taken in 


cost analysis and study 


energy conservation plans 


u.s. aid jamaica energy credit study
 

energy conservation plans by company
 

reduce energy use:
 

two 	years to reduce energy use:
major steps plinned in next 

replacement of old and outdated equipment 


planned enero': equipment purchases for 1982/83: 


generating equipment: YES 


equiomert to red;.cc consumption 

while maintaining output: 
 NO 


equipment to reduce consumption 

while increasing output: 
 NO 


1980 employment: 40
ownership: mixed , 

energy audit
 

willing to pay audit fee:
 

maximum fee acceptable:
 
pay audit fee only if financed: YES
willing to 


credit demand
 

period for investments: 5
normal pay back 

for planned investments:
payment means 


cash: NO loan: YES
 

edf 	: HO 
 rf: NO
 

othr: NO
 
17-18%
preferred maximum interest r:tes: 


interest rates restricting investments?: YES
 are 	current 

current repayment terms ,-estricting investments?: yes
are 


postponed purchases:
 
generating equipment: YES
 

equipment to reduce consumption
 
while maintaining output: 
 NO
 

equipment to 
reduce consumption
 

while increasing output 
 NO
 

----------------------------------------- ---------	
ownership: domestic, 1980 employment: 350 0 

company:thermo plastic CO ltd 	 --------- ---------------------------------------------------------------

background 


line of business: manuf 

monthly power utilization 


electricity: 1200000 

fuel: 
 under $25,000 


last two years to reduce energy use:
 
major steps taken in 


sheets in roofing, air ccnditioning control 


energy conservation plans 


major steps planned in next two years to reduce energy 
use: 


replace machinery 

planned energy equipment purchases for 1982/83: 


generatinq equipment: NO 


equipment to reduce consumption 

while maintaining output: 
 YES 

equipment to reduce consumption 

YES $50,000
while increasing output: 


energy audit
 

willing to pay audit fee:
 

maximum fee acceptable: $2,500
 
financed:
willing to pay audit fee only if 


credit demand
 

normal pay back period for investments: 5.
 

payment means 
for planned investments:
 
loan: NO
cash: NO 


edf 
: NO rf: NO
 

othr: YES
 
under 15%
preferred maximum interest rates: 


are 	current interest rates restricting inveutments?: 
YES
 

current repayment terms restricting investments?: yes
are 

postponed purchases:
 

generating equipment: NO
 

equipment to redice consumption
 
while maintaining output: YES
 

equipment to reduce consumption
 
while increasing output 
 YES 
 $50,000
 



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

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

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

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

u.s. aid jamaica enerqy credit study
 
energy conservation plans by company
 

company:tropical battery co ltd ownership; domestic, 1980 employment: 132
 

background energy audit
 

linz of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $7,000 
 willing to pay audit fee only if financed:
 
fuel: under $25,000 credit demand
 

major steps taken in last two years to reduce energy use:
 
change bulbs, roof normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
cash: HO 
 loan: HO
 

major steps planned in next two years to reduce energy use: edf : HO rf: YES
 
new factory will be designed othr: NO
 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: HO are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: no
 

while maintaining output: YES postponed purchases:

equipment to reduce consumption generating equipment: NO
 

while increasing output: YES equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption

while increasing output NO
 

company:united dairy farmers ownership: domestic, 1980 employment: 200 . 

background energy audit
 

line of businesn: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:


electricity: $30,000 
 willing to pay audit fee only if financed: YES
 
fuel: under $25,000 credit demand
 

major steps caken in last two years to reduce energy use:
 
none 
 normal pay back period for investments: 4
 

energy conservation plans payment means for planned investments:
 
cash: NO 
 loan: NO
major steps planned in next two years to reduce energy use: edf : NO rf: YES
 

cogeneration, heat recovery, insulation, reactors othr: YES
 
planned energy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 

generating equipment: YES $225,000 are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repayment terms restricting investments?: yes


while maintaining output: YES $70,000 postponed purchases:
 
equipment to reduce consumption generating equipment No
while increasing output: YES $4,000,000 equipment" to reduce consumption
 

while maintaining output:' NO
 
equipment to reduce consumption
 

while increasing output NO
 



u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:universal stores ltd 


background 


line of business: comm 

monthly power utilization 


electricity: S44,000 

fuel: under $25,000 


major steps taken in last two years to reduce energy use:
 
none 


energy conservation plans 


major steps planned in next two years to reduce energy use: 

none 


planned energy equipment purchases for 1982/83: 

generating equipment: HO 

equipment to reduce consumption 


while maintaining output: NO 

equipment to reduce consumption 


while increasing output: YES 


ownership: domestic, 1980 employment: 300
 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable: $2,500
 
willing to pay audit fee only if financed: YES
 

credit demand
 

normal pay back period for investments:
 
payment means for planned investments:
 

cash: YES loan: NO
 
edf : NO rf: NO
 
othr: NO
 

preferred maximum interest rates: under 15%
 
are current interest rates restricting investments?: YES
 
are current repayment terms restricting investments?: no
 
postponed purchases:
 

generating equipment: NO
 
equipment to reduce consumption


while maintaining output: NO
 
equipment to reduce consumption
 

while increasing output YES
 

company:urban development corp ltd ownership: domestic, 1980 employment: 250
 
-------------------------------------------------------------------------------------------------------------------------------------- 1 

background energy audit 

line of business: other willing to pay audit fee: 
monthly power utilization maximum fee acceptable: 

electricity: $85,000 willing to pay audit fee only if financed: NO 
fuel: under $25,000 

major steps taken in last two years to reduce energy use: 
credit demand 

lighting fixture 
energy conservation plans 

normal pay back period for investments: 
payment means for planned investments: 

cash: NO loan: NO 
major steps planned in next two years to reduce energy use: -edf : HO rf: NO 

none othr: YES 
planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15% 

generating equipment: 
equipment to reduce consumption 

while maintaining output: 

NO 

NO 

are current interest rates restricting investments?: 
are current repayment terms restricting investments?: 
postponed purchases: 

YES 
no 

equipment to reduce consumption generating equipment: YES 
while increasing output: NO equipment to reduce consumption 

while maintaining output: NO 
equipment to reduce consumption 

while increasing output NO 

-




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

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

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

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

company:van leer jamaica ltd 


background 


line of businems: manuf 

monthly power utilization 


electricity: $81,000 

fuel: under $25,000 


last two years to 
major steps taken in 


switches, lights, oven, roof 


energy conservation plans 


u.5. aid jamaica energy credit study
 

energy conservation plans by company
 

reduce energy use:
 

major steps planned in next two years to reduce energy use: 


audit 

planned energy equipment purchases for 1982/83: 


generating equipment: HO 


equipment to reduce consumption 

while maintaining output: NO 


equipment to reduce consumption 

while increasing output: NO 


ownership; foreign , 1980 employment: 42
 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable: $2,500
 

willing to pay audit fee only 
if financed:
 

credit demand
 

normal pay back period for investments: 3
 

payment means for planned investments:
 
loan: NO

edf : YES rf: NO
 
othr: NO
 

preferred maximum interest rates: 15-16%
 

cash: HO 


interest rates restricting investments?: NO
 are current 

are current repayment terms restricting investments?: no
 

postponed purchases;
 
generating equipment: NO
 

equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

I
 

ownership: domestic, 1980 employment: 310
 
company:west indies glass company ltd 


background 


line of business: manuf 

monthly power utilization 


electricity: $120,000 

fuel; over $100,000 


reduce energy use:
 in last. two years to 

complete refurbishing of furnace and equipment 

energy conservation plans 

major steps taken 


major steps planned in next two years to reduce energy use: 


will rely on more efficient methods 

planned energy equipment purchases for 1982/83: 


generating equipment: NO 


equipment to reduce consumption 

while maintaining output: NO 


equipment to reduce consumption 

while increasing output: NO 


energy audit
 

willing to pay audii fee:
 
maximum fee acceptable: $5,000
 

if financed: NO
willing to pay audit fee only 

credit demand
 

normal pay back period for investments:
 

payment means for planned investments:
 
loan: NO
 

edf : NO 

cash: NO 


rf: NO
 

othr: NO
 
under 15%
preferred maximum interest rates; 


are current interest rates restricting inve5tments?: NO
 

are current repayment terms restricting investments?: no
 

postponed purchases:
 
generating equipment' NO
 

equipment to reduce consumption
 
while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output HO
 



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

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

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

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:west indies home contractors ownership: mixed , 1980 employment: 200 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $3,000 
 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use:
 
none normal pay back period for investments: 4
 

energy conservation plans 
 payment means for planned investments:
 
cash: NO 
 loan: YES
 

major steps planned in next two years to reduce energy use: edf : YES rf* YES
 
not listed othr: NO
 

planned enerqy equipment purchases for 1982/83: preferred maximum interest rates: 15-16%
 
generating equipment: YES are current interest rates restricting investments?: NO
 
equipment to reduce consumption are current repaymenf terms restricting investments?: no
 

while maintaining output: NO postponed purchases:
 
equipment to reduce consumption generating equipment: NO
 

while increasing output: NO equipment to reduce consumption

while maintaining output: NO
 

equipment to reduce consumption
 
while increasing output NO
 

company:west indies pulp, paper group ownership: domestic, 1980 employment: 300
 

background energy audit
 

line of business: manuf willing to pay audit fee:
 
monthly power utilization maximum fee acceptable:
 

electricity: $120,000 
 willing to pay audit fee only if financed:
 
fuel: credit demand
 

major steps taken in last two years to reduce energy use:
 
boiler modification normal pay back period for investments: 5
 

energy conservation plans payment means for planned investments:
 
cash: NO 
 loan: NO 

major steps planned in next two years to reduce energy use: edf : NO rf: YES 
improvement of broilers othr: NO 

planned energy equipment purchases for 1982/83: preferred maximum interest rates: under 15% 
generating equipment: NO are current interest rates restricting investments?: NO 
equipment to reduce consumption are current repayment terms restricting investments?: no 

while maintaining output: NO . postponed purchases: 
equipment to reduce consumption generating equipnant: NO 

while increasing output: YES equipment to reduce consumption 
whije maintaining output; NO 

equipment to reduce consumption 
while incrnasing output NO 



-- 

u.s. aid jamaica energy credit study
 
energy conservation plans by company
 

company:zero processing & storage ltd 


background 


line of business: manuf 

monthly power utilization 


electricity: S37,000 

fuel: 


major steps taken in last two years to reduce energy use:
 
fluorescent lights, phase out cooling tower, etc 


energy conservation plans 


major steps planned in next two years to reduce energy use: 

using one major plant room instead of two 


planned energy equipment purchases for 1982/83: 

genet ting equipment: NO 

equipment to reduce consumption 


while ma>ntaining output: YES $134,000 

equipment to v-duce consumption 


while increasing output: NO 


~cf~rn 

ownership: domestic, 1980 employment: 40
 

energy audit
 

willing to pay audit fee:
 
maximum fee acceptable:
 
willing to pay audit fee only if financed:
 

credit demand
 

normal pay back period for investments: 5
 
payment means for planned investments:
 

cash; NO 
 loan: NO
 
edf : YES rf: hO
 
othr: NO
 

preferred maximum interest rates: 15-16%
 
are current interest rates restricting investments?: NO
 
are current repayment terms restricting investments?: no
 
postponed purchases:
 

generating equipment' NO
 
equipment to reduce consumption
 whila maintaining output; 
 HG
 
equipment to reduce consumption
 

while increasing output NO
 

U'I 



-76- ANNEX ID 

JNEC CENSUS DATA 

uIN JSMN) 

SECTOR: RUN E LIQUEUR CATEGORY: I 

1979 1980 1981 1982 1983 

RL03 GUINNESS JA LTD . . EDF NO 

z OWNERSHIP, LOCAL: 
EMPLOYMENT. 1979: 

51, FOREIGN: 
278. 9o80: 

49 
305 

DOMESTIC SALES 
CARICOM SALES 

11.520 
0.150 

18.100 
0.061 

-23.300 
0.060 

33.500 
0.100 

46.500 
0.200 

.SHIFTS* 1979: 2.0. 1980: 2.0 OTHER EXPORTS 0.129 0.135 0.150 0.250 0.350 

RAW MATERIAL - FOREIGN 2.100 2.500 3.500 4.000 4.500 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 5.200 6.200 7.000 9.000 10.500 

NEW PRODUCTS: NO SPARE PARTS 0.000 0.000 0.000 0.000 0.000 

INCREASE CAPACITY:. YES EQUIPMENT 1.000 1.200 1.400 3.400 1.800 

INCREASE WAREHOUSE SPACE: NO INSTALLATION 0.000 0.000 0.000 0.000 -0.000 

REPL/REP EXISTiNG MACHINERY: 
OTHER: 

NO 
NO 

L.AND 
BUILDING 

0.000 
0.000 

0.000 
0.000 

0.000 
0.25d 

0.300 
1.600 

0.000. 
1.000 

RLIO WRAY & MEPHEW * EDF: YES 

Z OWNERSeIPe LOCAL: 
EMPLOYMENT. 1979: 
SHIFTS. 1979: 

100p FOREIGN: 
675s 1950: 
1.0. 1980: 

0 
700 
1.0 

DOMES1IC SALES 
CARICOM SALES 
OTHER EXPORTS 
RAW MATERIAL - FOREIGN 

56.700 
0.665 
2.300 
3.600 

61.200 
0.725 
3.300 
4.000 

67.000 
1.100 
4.100 
5.000 

80.900 
1.400 
.6.100 
5.500 

91.000 
1.900 
7.100 
6.000 

PURPOSE OF PLANNED INVESTMENTS -

NEW PRODUCTS: ". . 

INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 
REPLIREP EXISTING MACHINERY: 
OTHER: 

YES 
YES 
YES 
NO 

RAW MATERIAL -
ISSPARE PARTS 
EQUIPMENT 
INSTALLATION 
LAND 
BUILDING 

LOCAL 

---

12.400 
0.?54 
0.423 
0.000 
0.000 
0.000 

16.800 
0.479 
0.140 
0.000 
0.000 
0.000 

20.000 
0.500 
0.000 
0.000 
0.000 
2.000 

25.000 
0;550 
3.200 
0.350 
0.000 
0.000 

30.000 
0.600 
0.000 
0.000 
0.000 
0.000 

- RL1I DESNOES E GEDDES LTD * EDF: YES 

X OWNERSHIP, LOCAL: 
EMPLOYMENT. 1979: 
SHIFTS, 1979: 

94t FOREIGN: 
1333. O980: 
3.0, 1980: 

6 
1540 
2.0 

DOMESTIC SALES 
CARICOM SALES 
OTHER EXPORTS 
RAW MATERIAL - FOREIGN 

10.460 
0.415 
0.000 
45.942 

10.798 
0.557 
0.59t 

51.012 

12.850 
1.500 
0.650 
56.179 

14.135 
1.650 
0.716 
61.797 

15.548 
1.815 
0.787 

67.977 

PURPOSE OF PLANNED INVESTMENTS -
HEW PRODUCTS=. 
INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 
REPL/REP EXISTING MACHINERY: 
OTHER: 

YES 
YES 
YES 
NO 
NO 

RAW MATERIAL -
SPARE PARTS 
EQUIPMENT 
INSTALLATION 
LAND 
BUILDING 

LOCAL 8.760 
2.3S4 
1.978 
0.000 
0.000 
2.174 

10.871 
2.721 
2.063 
0.000 
0.012 
1.378 

11.958 
2.993 
3.331 
O.0OO 
0.000 
0.490 

13.153 
3.292 
0.000 
0.000 
0.000 
0.000 

14.469 
3.622 
0.UOO 
0.000 
0.000 
0.000 



-77-

JNEC ZENSUS DATA 

IIN JSMNI 

SECTORS PLASTIC PRODUCTS CATEGORY: i1 

1979 1980 1981 1982 1983 

PLI3 THERMOPLASTICS JA LTD :, EDF: YES 

z OUNERSHIPt LOCAL: 
EMPLOYMENT, 1979: 
SHIFrSa 1979: 

100. FOREIGN: 
309v 1980: 
3.0, 1980: 

0 
285 
3.0 

DOMESTIC SALES 
CARICOM SALES 
OTHER EXPORTS 
RAW MATERIAL - FOREIGN 

9.851 
2.154 
0.000 
2.910 

12.993 
3-700 
0.000 
4.235 

14.891 
5.000 
0.180 
5.500 

15.635 
6.000 
0.734 
6.500 

16.058 
T.000 
1.754 
7.500 

PURPOSE OF PLANNED INVESTMENTS -
NEU PRODUCTS: 
INCREASE CAPACITY: 
INCREASE UAREHOUSE SPACE: 
REPL/REP EXISTING MACHINERY: 
OTHER: 

YES 
YES 
YES 
YES 
YES 

RAW MATERIAL -
SPARE PARTS 
EQUIPMENT ' 
INSTALLATION 
LAND 
BUILDING 

LOCAL 0.000 
0.489 
0.162 
0.000 
0.000 
0.000 

0.000 
0.411 
0-629 
0.063 
0.045 
0.255 

0.000 
0.617 
2.200 
0.220 
0.000 
0.080 

0.000 
0.700 
1.000 
0.100 
D.d)0 
0.000 

0.000 
0.800 
1.500 
0.150 
0.000 
0.000 
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ANNEX " 

JNEC CENSUS DATA 

IIN J$MN) 

SECTORS PHARMACEUYICAL & COSMETICS CATEGORY: I 

1979 1980 1981 1982 1983 

PCII JOHNSON Z JOHNSON * EDF: NO 

X OWNERSHIPt LOCAL: O" FOREIGN: 100 DOMESTIC SALES 4.247 5.231 5.100 6.000 6.900 

EMPLOYMENT, 1979: 
SHIFTS, 1979: 

26. 1980: 
1.0, 1980: 

26 
1.0 

CARICOM SALES 
OTHER EXPORTS 

I-RAW MATERIAL - FOREIGN 

0.093 
0.000 
0.370 

0.135 
0.000 
0.420 

0.220 
0.000 
0.500 

0.251 
0.000 
0.600 

0.289 
0.000 
0.800 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 0.060 0.070 0.080 0.100 0.130 

NEW PRODUCTS: 
INCREASE CAPACITY: 

YES 
YES 

SPARE PARTS 
EQUIPMENT 

0.040 
0.025 

0.025 
0.010 

0.027 
0.000 

0.010 
0.500 

0,015 
0.000 

INCREASE WAREHOUSE SPACE= 
REPLIREP EXESTING MACHINERY: 
OTHER2 

YES 
YES 
NO -

INSTALLATION 
LAND 
BUILDING 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
'0.000 

0.000 
0.000 
0.100 

0.000 
0.000 
0.000 

PC27 COLGATE PALMOLIVE * EDF: NO 

X OWNERSHIP* LOCAL: O FOREIGN: 
EMPLOYMENT, 1979: 189, 1980: 
S,4jFTS 1979:. Z.0,.1980: 

PURPOSE OF PLANNED INVESTMENTS -

NEW PRODUCTS2 

100L 
160 
1.0 

YES 

DOMESTIC SALES 
| CARICON SALES 
I-OTHER EXPORTS 
I RAW MATERIAL - FOREIGN 
| RAW MATERIAL - LOCAL. 
I SPARE PARTS 

L6.000 
1.900 
0.000 
3.000 
1.400 
0.180 

8.600 
1.300 
0.000 
1.600 
0.800 
0.125 

10.300 
1.600 
0.000 
6.800 
5.300 
0.291 

12.400 
2.000 
0.000 
7.8ou 
6.100 
0.380 

.15.000 
2.400 
0.000 
9.000 
7.100 
0.430 

INCREASE CAPACITY: YES I EQUIPMENT 0.000 0.000 0.230 0.350 0.400 

INCREASE WAREHOUSE SPACE: NO INSTALLATION 0.000 0.000 0.000 0.000 0.000 

REPLIREP EXISTING MACHINERY: 
OTHERI 

YES 
NO 

I LAND 
BBUILDING 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
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JNEC CENSUS DATA 

(IN JSMNJ 

SECTORS PAPER PRODUCTS E PACKAGING CATEGORY: It 

1979 1980 1981 1982 1983 

PA29 METAL BOX , EDF: YES 

X'OWNERSHIPs LOCAL: 
EMPLOYMENT, 1979: 
SHIFTS. 1919:' 

0, FOREIGN: 
4349 1980: 
0.0 1980: 

100 
417 
0.0 

DOMESTIC SALES 
CARICON SALES 
OTHER EXPORTS 

16.990 
0.012 
0.000 

1-.032 
0.013 
9.030 

18.736 
0.014 
0.000 

20.609 
0.016 
0.000 

22.670 
0.017 
0.000 

RAW MATERIAL - FOREIGN 9.590 8.354 9.284 10.927 14.564 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 0.647 0.522 0.593 0.697 0.930 

NEW PRODUCTS: -No SPARE PARTS 0.000 0.000. 0.000 0.000 0.000 

INCREASE CAPACITY: NO EQUIPMENT 0.076 0.064 0.228 0.023 0.000 

INCREASE WAREnOUSE SPACE: NO INSTALLATION 0.000 0.000 0.000 0.000 0.000 

REPL/REP EXISTING MACHINERY= 
OTHER: 

YES 
NO 

LAND 
BUILDING 

0.000 
0.000 

0.039 
0.166 

0.039 
0.039 

0.000 
0.000 

0.000 
0.000 

PA32 VAN LEER EEOF: YES 

X OWNERSHIP, LOCAL. 
EMPILOYMENT, 1979: 
SHIFTS. 1979: 

O FOREIGN: 
40, 1980: 
1.0. 1980: 

100 
41 
1.0 

DOMESTIC SALES 
CARICOM SALES 
OTHER EXPORTS 

4.002 
0.033 
0.000 

4.757 
0.030. 
0.000 

5.500 
0-040 
0.000 

6.220 
0.040 
0.000 

6.713 
0.050 
O000 

RAW MATERIAL - FOREIGN 2.736 3.075 3.714 4.119 4.441 

PURPOSE OF PLANNED INVESTMENIS - RAW MATERIAL - LOCAL O.i76 0.271 0.283 0.363 0.391 

NEN PRODUCTS= YES SPARE PARTS 0.035 0.038 0.045 0.050 0.055 

INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 

YES 
NO 

EQUIPMENT 
INSTALLATION 

0.011 
0.000 

0.008 
0.000 

0.172 
0.010 

0.050 
0.005 

0.000 
0.000 

REPL/REP EXISTING MACHINERY: 
OTHER: 

NO 
YES 

LAND 
I BUILDING 

0.000 
O.QOO 

0.000 
0.000 

0.000 
0.000 

0.000 
0.100 

0.000 
0.000 

PA33 W.I..GLASS EDF: NO 

X OWNERSHIP,' LOCAL: 
.EMPLOYMENT. 1979: 

100. FOREIGN: 
309. 1980: 

0 
310 

DOMESTIC SALES 
CARICOM SALES 

8.464 
0.372 

10.189 
0.245 

14.400 
0.400 

20.000 
2.000 

26.000 
3.000 

SHIFTS. 1979: 3.0. 1980: 3.0 OTHER EXPORTS 0.000 0.000 0.000 0.000 0.000 

RAW MATERIAL - FOREIGN .1.300 1.170 2.000 2.500 .2-700 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 0.650 0.600 1.300 1.600 1.700 

MEW PRODUCTS: NO SPARE PARTS 0.100 0.250 0.200 0.400 0.800 

INCREASE CAPACITY: YES EQUIPMENT 0.000 0.000 13.300 0.000 0.000 

INCREASE WAREHOUSE SPACE: nO INSTALLATION 0.000 0.00 0.000 0.000 "0.000 

REPLIREP EXISTING MACHINERY: YES LAND 0.000 0400c 0.000 0.000 0.000 

OTHER: NO BUILDING 0.000 0.000 0,000 0.000 0.000 
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JNEC'CENSUS DATA 

IIN 2SMN) 

SECTORS PAPER PRODUCTS Z PACKAGING CATEGORY: 1I 

1979 1980 1981 1982 1983 

PAO6 GLEANER CC LTD * EDF: NO 

X OWNERSHIP. LOCAL: 97, FOROIM: 3 DOMESTAC SALES 20.100 25.400 27.940 30.734 33.807 

EMPLOYMENT, 1979: 
SHIFTS, 1979z 

465. 198OZ 
2.0, 1980: 

457 
2.0 

CARICON SALES 
OTHER EXIKRTS 
RAW MATERIXL - FOREIGN 

0.000 
0.105 
2.300 

0.000 
0.100 
4.800 

0.000 
O.IO 
7.000 

0.000 
0.1Z1 
9.000 

0.000 
0.133 
.9.900 

PURPOSE OF PLANNED INVESTMENTS -. RAW MATERIAL - LOCAL O.Z50 0.275 0.300 0.330 0.363 

NEW PRODUCTSz NO SPARE PARTS 0.100 0.150 0.165 0.181 0-ZO0 

INCREASE CAPACITY: YES EQUIPMENT 0.000 0.000 0.000 0.000 0.000 

INCREASE WAREHOUSE SPACE: YES INSTALLATION 0.000 0.200 0.000 0.000 0.000 

REPL/REP EXISTING MACHINERY: 
OTHERs 

YES 
NO 

LAND 
BUILDING 

.0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

PAO8 JAMAICA PACKAGING LTD , EDF: YES 

X OMNERSHIP. LOCAL: 0. FOREIGN t00 DOMESTIC SALES 11.400 12.500 12.700 14.000 15.000 

EMPLOYMENT, 1979: 
SHIFTS. 1979s 

288, 1980: 
2.0. 1980: 

275 
2;0 

CARICOM SALES 
OTHER EXPORTS 

0.296 
0.000 

0.000 
0.000 

0.800 
0.000 

0.500 
0.000 

0.800 
0.000 

RAM MATERIAL - FOREIGN 12.000 7.500 12.000 12.500 3.000 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL -. LOCAL 0.200 0.250 0.300 0.300 0.400 

NEW PRODUCTS: NO SPARE PARTS 0.240 0.378 0.500 0.500 0.600 

INCREASE CAPACITY: YES EQUIPMENT 0.000 0.000 0.000 0.000 0.000 

INCREASE WARtHOUSE SPACE= No INSTALLATION 0.000 0.000 0.000 0.000 0.000 

REPLIREP EXISTING MACHINERY: YES LAND 0.000 0.000 0.000 0.000 0.000 

OTHER: NO BUILDING 0.000 0.000 0.000 0.000 0.000 

PAZI W.I. PULP C PAPER , EDF: NO 

X OWNERSHIP, LOCALs 
EMPLOYMENT. 1079: 

94, FOREIGN: 
290. 1980: 

6 
300 

IOMESTIC SALES 
CARICOM SALES 

16.900 
0.276 

17.900 
0.000 

24.400 
0.520 

30.000 
1.000 

32.000 
1.250 

SHIFTS. 1979= 3.0, 1980: 3.0 OTHER EXPORTS 0.000 0.000 0.000 0.000 0.000 

RAW MATERIAL - FOREIGN 1.500 9.000 L1.000 12.500 14.375 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 1.000 1.200 1.200 3.000 3.450 

NEM PRODUCTS: YES SPARE PARTS 0.325 0.250 0.350 0.300 0.345 

INCREASE CAPACITY: YES EQUIPMENT 0.000 0.000 0.000 0.000 0.000 

INCREASE WAREHOUSE SPACE: NO INSTALLATION 0.314 0.000 0.6400 0.000 0.460 

REPL/REP EXISTING MACHINERY: 
OTHER: 

NO 
NO 

LAND 
BUILDING 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 



-81-

AMNEX RID" 

JNEC CENSUS DATA 

uIN JSMN) 

SECTOR: FOOD CATEGORY: I 

1979 1980 1981 1982 1983 

F003 BUrTERKIST . EOF: NO 

2 OWNERSHIP, LOCAL: 0O FOREIGN: 0 | DOMESTIC SALES 5.424 7.458 11.280 13.030 15.040 
EMPLOYMENT, 1979: O, 1980: 0 | CARICOM SALES 0.202 0.410 0.600- 0.125 0.800 
SHIFTS, 1979Z 0.0,-1980: 0.0 " OTHER EXPORTS 0.045 0.012 0.120 0.145 0.160 

PURPOSE OF PLANNED INVESTMENTS -
NEW PRODUCTS: 
INCREASE CAPACITY: 

. NO 
YES 

I RAW MATERIAL - FOREIGN 
I RAW MATERIAL - LOCAL
* SPARE PARTS 
I EQUIPMENT 

3.186 
0.000 
0.029 
0.198 

3.927 
0.000 
0.019 
0.823 

6.500 
0.000 
0.075 
0.600 

1.500 
0.000 
0.100 
0.450 

8.000 
0.000 
0.120 
0.300 

INCREASE WAREHOUSE SPACE: NO I INSTALLATION 0.000 0.016 O.01Z 0.010 0.010 
REPL/REP EXISTING MACHINERY= 
.OTHER: 

YES 
NO 

| LAND 
I BUILDING 

0.000 
0.010 

0.000 
0.037 

0.000 
0.050 

0.000 
0.000 

0.000 
0.000 

F022 JAMAICA BISCUIT CO. . EDF: NO 

2 OWNERSHIP* LOCAL: 
EMPLOYMENT, 1979: 

O, 
0, 

FOREIGN: 
1930: 

0 
0 

DOMESTIC SALES 
CARICON SALES 

10.060 
0.040 

14.585 
0.040 

21.560 
0.100 

23.716 
0.110 

26.088 
0.121 

SHIFTS# 1979: 0.03 198G: 0.0 OTHER EXPORTS 0.100 (.175 0.340 0.374 0.411 

PURPOSE OF PLANNED INVESTMENTS -

RAW MATERIAL -
RAW MATERIAL -

FOREIGN 
LOCAL 

3.787 
2.021 

5,,Z68 
3.500 

5.600 
3,750 

6.700 
4.500 

1.370 
4.950 

NEW PRODUCTS: YES SPARE PARTS 0.000 0.030 0.500 0.600 0.660 
INCREASE CAPACITY: YES EQUIPMENT 0.316 0.000 0.180 0.120 .0.000 
INCREASE WAREHOUSE SPACE: NO INSTALLATION 0-058 0.000 0.012 0.012 0.000 
REPL/REP EXISTING MACHINERY: YES LAND 0.000 0.000 0.000 0.000 0.000 
OTHER: YES BUILDING 0.000 0.000 0.000 0.000 0.000 
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JNEC CENSUS DATA 

iiN JSMN) 

CATEGORY= 11 

SECTOR: ELECTRICAL APPARATUS L APPLIANCES 

1979 1980 7981 1982 -1983 

EA01 APPLIANCE TRADERS 
* EDFZ YES 

I O1N0ERSHI0 LOCAL: i00o FOREIGN: 
EMPLOYNENT. 1979: 43. 1980: 

SHIFTS. 19192 1.0. 1980: 

PURPOSE OF PLANNED INVESTMENTS -

NEW PRODUCTS3 
INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 
REPL/REP EXISTING MACHINERY; 
OTHER: 

0 
45 

1.0 

YES 
YES 

NO 
YES 
NO 

| DOMESTIC "SALES
I CARICOM SALES 

| OTHER EXPORTS 
1 RAW MATERIAL - FOREIGN 

I RAW MATERIAL - LOCAL 

" I SPARE PARTS 
| EQUIPMENT-

I INSTALLATION 
| LAND 
I BUILDING 

2.627 
0.738 

0.000 
1.910 
0.477 

0.012 
0.037 

0.000 
0.036 
0.036 

1.975 
1.034 

0.000 
0.865 
0.216 
0.015 
0.000 

0.000 
0.000 
0.000 

2.700 
1.300 

0.000 
1.400 
0.350 
.0.02 
0.050 

0.000 

0.000 
0.000 

2.500 
I.t00 

0.100 
1.750 
0.47Z 
0.012 
0.040 

0.000 

0.000 
0.000 

3.000 
2.000 
0.250 
2.188 
-0.547 
0.018 
0.000 

0.000 

0.00 
0.000 

EA01 ANONYMOUS * EDF: NO 

SOWNERSHIP. LOCAL= EMPLOYMENT. 1919: 
100. FOREIGN: 
54. 190, 

0 
5F 

I
I 
DOMESTIC SALES 
CARICOM SALES 

0.509 
0.436 

0.819 
0.366 

1.200 
1.500 

1.560 
2.000 

1.716 
2.200 

"SHIFTSw 1979: 1.O. 19801 

PURPOSE OF PLANNED INVESTMENTS-
NEW PRODUCTS: 

NE RDCS 
INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 
REPL/REP EXISTING MACHINERY= 

OTHER-

1.0 I OTHER EXPORTS
I RAW MATERIAL-- FOREIGN 
| RAW MATERIAL - LOCAL 

YES I SPARE PARTS 

ESIEUPET0.007 
YES I.EQUIPMENT 
YES IINSTALLATION 
YES I LAO 
NO I BUILDING 

0.000 
0.911 
0.304 
0.002 

0.000 
0.0000.000 
0.000 

0000 
1.253
0.253 
0.007 

0.060 
0.000 
0.0000.000 
0.026 

0.000 
1.560
0.329 
0.009 

0.000 
0.000 

0.000 
0.000 

0.000 
2.028
0.428 
0.010 

0 .000 
0.000 
0.000 

0.000 

.. 

0.000 
2.636
0.556 
0.013 

0.000 
0.000 
0.000 
0.000 

EAO BEREC CARIBBEAN , EDF: YES 

XOWNERSHIP. LOCAL: 60, FOREIGN: 

EMPLOYMENT. 1979: 150v 1980: 
SHIFTS. 19192 1.0. 1980: 

PURPOSE OF PLANNED INVESTMENTS -

NEW PRODUCTS: 

40 
150 
1.0 

NO 

DOMESTIC SALES. 
CARICOM SALES 
OTHER EXPORTS 
RAW MATERIAL - FOREIGN 
RAW MATERIAL - LOCAL 
SPARE PARTS 

4.000 
2.000 
0.000
2.500 
0.100 
0.333 

L-000 
1.000 
0.0003.000 
0.100 
0.114 

9.000 
2.000 
0.0003.500 
0.150 
0.300 

9.000 
3.500 
0.0004.500 
0.175 
0.350 

12.000 
3.000 
0.0004.800 
0.200 
0.400 

INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 
REPLIREP EXISTING MACHINERY: 
OTHER: 

NO 
NO
YES
YES 

EQUIPMENT 
INSTALLATION.
LAND
BUILDING 

0.000 

0.000 
0.000 

0.000 

000 
0.000
0.000 

0,324 

0.000 
0.000
0.000 

0.600 

0.000 
0.000. 

0.800 

0.000 
000
0.000 



SECTOR% CHEMICALS 


-83-

JNEC CENSUS DATA
 

IIN JSMNI
 

ANNEX "D" 

CATEGORYz 11
 

1979 1980 1981 1982 1983 

CHOI ALKALI LTD * EDF: TES -

X OWNERSHIP, LOCAL: 90, FOREIGN: 10 DOMESTIC SALES 3.693 5.420 6.000 6.600 7.200 
EMPLOYMENT. 1979z 40, 1Q80: 40 CARICOM SALES 0.438 0.536 0.600 0.700 0.800 
SHIFTS. 1979: 2.0v 1980: 2.0 OTHER EXPORTS 0.000 0.000 U.O00 0.000 0.000 

RAW MATERIAL - FOREIGN 1.400 1.6800 2.100 2.400 20800 
PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 0.150 0.170 0.200 0.220 0.250 

NEW PRODUCTS: NO SPARE PARTS 0.120 0.150 0.180 0.210 0.250 
INCREASE CAPACITY: NO .EQUIPMENT 0.000 0.000 0-200 0.000 0.000 
INCREASE WAREHOUSE SPACE: NO INSTALLATION 0.000 0.000 0.000 0.000 0.000 
REPL/REP EXISTING MACHINERY: YES LAND 0.000 0.000 0.000 0.000 0.000 
OTHER: NO BUILDING 0.000 0.000 0.000 0.000 0.000 

CHID INDUSTRIAL CHEMICAL CO * EDF: YES 

9 OWNERSHIP, LOCAL: 100, FCREIGN: 0 DOMESTIC SALES 2-006 3.233 4.000 5.500 7.500 
EMPLOYMENT, 1919= 90, 1980: 90 CARICOM SALES 0.150 0.130 0.200 0.250 0.300 
SHIFTS, 1979: 

I 
3.0. 1980: 3.0 OTHER EXPORTS 

RAW MATERIAL - FOREIGN 
0.000 
0.850 

0.000 
0.800 

0.000 
1.500 

0.000 
2.000 

0.000 
3.000 

PURPOSE OF PLANNED INVESTMENTS - RAW MATERIAL - LOCAL 0.000 0.000 0.000 0.000 0.000 
NEW PRODUCTS: NO SPARE PARTS 0.300 0.450 0.500 0.500 0.600 
iNCREASE CAPACITY: NO EQUIPMENT 0.000 0.000 0.000 -0.000 0.000 
INCREASE WAREHOUSE SPACE: NO INSTALLATION 0.000 0.000 0.000 0.000 0.000 
REPL/REP EXISTING MACHINERYS YE! LAND 0.000 0.000 0.000 0.000 0.000 
OTHERZ NO BUILDING 0.000 0.000 0.000 0.000 0.000 
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SECTORS BUILDING PRODUCTS 

JNEC CENSUS DATA 

IIN JSMNI 

1979 1980 1981 

CATEGORY: 11 

1982 1983 

.Z OWNERSHIP* LOCAL: 0, FOREIGN: 
EMPLOYMENI. 1979: 176. 1980: 

SHIFTS. 1979: 4.0, 1980: 

PURPOSE OF PLANNED INVESTMENTS -

NEW PRODUCTS: 
INCREASE CAPACITY: 
INCREASE WAREHOUSE SPACE: 

REPL/REP EXISTING MACHINERY: 
OTHER3 

BPO8 

-100 
114 
4.0 

YES 
YES 
NO 
NO 
NO 

CARIB CASTING 

DOMESTIC SALES-
CARICON SALES 
OTHER EXPORTS 
RAW MATERIAL - FOREIGN 
RAW MATERIAL - LOCAL 
SPARE PARTS 
EQUIPMENT 
INSTALLATION 
LAND 
BUILDING 

* EDF: NO -

3.519 
0.906 
0.221 
0.250 
0.900 
0.050 
0.000 
0.000 
0.000 
0.000 

4.303 
0.465 
0.370 
0.300 
1.000 
0.100 
0.020 
0,000 
0.000 
0.000 

6.000 
0.800 
0.400 
0.330 
1.100 
0.110 
0.000 
0.000 
0000 
0.030 

6.600 
0.880 
0.440 
0.333. 
0.111 
0.115 
0.000 
0.000 
0.000 
O0.O3 

7.260 
0.968 
0.484 
'0.350 
0.120 
0.120 
0.000 
0.000 
0.000 
0.000 
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I. OBJECTIVES
 

The Energy Conservation Fund (ECF) is expected to contribute to the
 

realization of Jamaica's economic objectivesby improving the balance of 

payments, fostering the development and expansion of local industries on
 

a sound basis, and increasing the employment of labor.
 

Specifically, the ECF is expected to support projects that will:
 

(1) Directly reduce the consumption of energy per unit of
 
output, thus lowering the amount of imported petroleum
 
and byproducts.
 

(2) Directly substitute renewable energy sources for non
renewable ones, similarly lowering the amount of
 
imported petroleum and byproducts.
 

(3) Support the development of domestic industries to
 
provide alternative energy and energy conservation
 
equipment and services, both for local consumption
 
and export.
 

(4) Identify specific energy conservation opportunities
 
to interested firms in the private sector, which may
 
be implemented without need for substantial capital
 
expenditure •
 

These objectives appear completely consistent with the broader
 

objectives of the National Development Bank (NDB), which are to promote
 

the increased availability of medium and long-term finance in all
 

sectors of the Jamaica economy; to supplement scarce domestic funds 

with funds from overseas; to assist in the creation or development of
 

business, resources, properties and industries in Jamaica; to expand,
 

widen and develop opportunities for Jamaicans to partiiipate in the
 

economic development of Jamaica.
 

1)
 



-2-


II. ORGANIZATIONAL ASPECTS
 

A. Statutory Form
 

The ECF will be a trust fund, operated by the NDB on behalf of
 

the Government of Jamaica in accordance with this written statement of
 

policies and procedures agreed with participating lenders, the Ministry
 

of Finance, and the Ministry of Mining and Energy.
 

B. Duration
 

The ECF will remain in existence until all loan funds advanced
 

by U.S. AID and any other financial institution have been fully repaid.
 

C. Authority
 

The ECF will be operated under general authority granted the NDB
 

in accordance with its Articles and Memorandum of Association, which
 

includes the right to.carry on the business of development banking and
 

all matters and things incidental thereto; to advance and lend money
 

on real, personal, and mixed securities; to grant loans; to guarantee
 

loans; to furnish financial advice and provide or assist in obtaining
 

managerial, technical and administrative services for development
 

enterprises; to invest money; to contract for public and private loans;
 

to act as agents for any government or other authority; to borrow for
 

meeting its obligations or discharging its functions; to accept and
 

discount promissory notes and other negotiable instruments; to enter
 

into any financial arrangements with government that may seem conducive
 

to the attainment of NDB's objectives; to invest in tourism, manufacturing,
 

industrial, commercial, or other enterprises; and to carry out all the
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above on commercial lines and in the best interests of the shareholders
 

and the national interest.
 

D. 	Initial Funding
 

The ECF will initially be funded by a US$5.9 million from
 

U.S. 	AID, and a US$7.4 million loan from the Government of Jataica.
 

E. 	Other Resources
 

The ECF may obtain such other short, medium, and long-term loans
 

from private banks, official lenders, and international financial
 

institutions as may be necessary and desirable to fufill ics objectives.
 

F. Independence of Accounts
 

NDB shall establish and maintain separate books and records of
 

account for the ECF, satisfactory to the lenders providing funds for
 

those operations. Statistical and financial information on the ECF
 

shall be incorporated in regular separate reports to management and
 

interested lenders.
 

G. Conduct of Operations
 

All lending and investing operations carried out by the NDB
 

with ECF funds shall be conducted in accordance with sound business
 

principles. Operations shall conform to this written statement of
 

Policies and Procedures, which may be amended from time to time by
 

action of the NDB Board of Directors.
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H. Board of Directors
 

The basic authority for the adoption of policy guidelines for the
 

ECF and for general supervision of its affairs is vested in the NDB's
 

Board of Directors, which includes representatives of the Jamaican
 

private sector, Bank of Jamaica, Ministry of Finance and Planning,
 

Ministry of Industry and Commerce, Ministry of Mining and Energy, and
 

National Development Bank.
 

I. Management
 

The ECF will be administered by NDB under the terms of a subsidiary 

loan agreement(s) with the Government of Jamaica . A separate unit 

within the NDB will have special responsibility for promoting the 

program, analyzing loan applications, and supervising the administration 

and monitoring of approved sub-loans. As compensation for its 

services, NDB will retain a managment fee in the form of an agreed 

percentage of the principal amount of each outstanding sub-loan under 

the program. 
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III. QUALIFICATION OF FINANCIAL INTERMEDIARIES
 

A. General
 

All sub-loans under the ECF program shall be extended through
 

financial intermediaries which will on-lend the funds to ultimate
 

beneficiaries. Financial intermediaries will be responsible for receiving
 

sub-loan applications, making a thorough financial and technical analysis,
 

administering approved sub-loans, and assuring prompt repayment to NDB.
 

Since financial intermediaries will assume the credit risk on sub-loans,
 

and NDB will look to the financial intermediaries for repayment, it is
 

important for NDB to assure itself that participating financial inter

mediaries possess the administrative and financial capacity to assume
 

ECF program success and prompt repayment of all sub-loans.
 

B. Eligible Institutions
 

Institutions which are eligible for participation as financial
 

intermediaries under the ECF program shall include commercial banks and
 

merchant banks which are adequately capitalized, soundly administered, in
 

good financial condition, with qualified staff to assure meaningful
 

participation in the program.
 

C. 	Qualification Procedure
 

Prior to the first extension of an ECF sub-loan to a financial
 

intermediary, NDB shall prepare a written analysis of its financial
 

condition and administrative capacity. Based upon this analysis,
 

NDB's Credit Committee shall decide whether or not to qualify the
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institution for ECF Program participation. After approval, NDB staff shall
 

prepare an annual updating of this analysis to justify continued program
 

participation by particular financial intermediaries.
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IV. APPROVAL OF SUB-LOANS
 

A. 	General
 

All sub-loans under the ECF program must meet the creditworthiness
 

and security criteria of the financial intermediary, and the general
 

A uniform application form
 purpose and economic criteria of the NDB. 


should be used by all sub-loan applicants, which will be submitted to 
the
 

the NDB

financial intermediary, preliminarily approved, and passed 

to 


If the NDB also approves the sub-loan, it will so

for consideration. 


which 	 in turn will inform its clientnotify 	the financial intermediary, 

of final approval.
 

B. 	Eligible Applicants
 

Applicants eligible for ECF consideration may be new or established
 

business firms. Ownership may be Jamaican, mixed or foreign, provided
 

the company is established in Jamaica, owns property in Jamaica, and
 

carries on business related to the economic interests of Jamaica. 
The
 

form of business may be a corporation, partnership or proprietorship.
 

Firms in the following sectors will be eligible: manufacturing, tourism,
 

and commerce.
 

C. Priority of Projects
 

NDB shall give priority to
In the 	consideration of applications, 

investment, the most

those projects which demonstrate the best pay-back on 

beneficial impact on the balance of payments, the greatest 
demonstration 
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effect on other potential energy-saving projects, and the best corolla,:y
 

effects on employment, backward and forward linkages, etc.
 

D. Information Required
 

Sub-loan application forms shall contain information'satisfactory 

to demonstrate that there is reasonable assurance of repayment and that 

the project is technically, financially, and economically sound, and 

that it meets ECF program objectives and criteria. 
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V. TERMS AND CONDITIONS OF SUB-LOANS
 

A. 	 Repayment Terms
 

Sub-loans shall be repayable in regular installments, not less
 

frequently than semiannually, with the terms of payment to NDB identical 

to the erms of payment to the financial intermediary. Repayment terms 

shall be determined based upon the financial capacity of the ultimate 

beneficiary and the cash flow characteristics of the project, and in no
 

event 	shall exceed five years for projects of less then US$500,000 or
 

seven 	years for projects in excess of that amount.
 

B. 	 Grace Periods
 

Grace periods appropriate to the project may be approved, during
 

which payments of principal but not interest may be deferred. In no
 

event shall grace periods exceed twelve months after completion of a
 

project.
 

C. Equity Participation
 

In all cases the borrower shall be required to have a reasonable
 

equity participation in the project, to be established on a case-by-case
 

basis. In considering the borrower's equity participation, consideration
 

may be given to amounts already invested in plant and equipment which are
 

to be upgraded by the planned new investment.
 

D. Interest Rates
 

Interest rates to be charged on all new sub-loans for their entire 

term shall be established by NDB every six months, based on rates
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prevailing in international money and 
capital markets, NDB's cost of
 

fund the program, related charges, 
and the rates being
 

borrowing to 


charged for similar loans in Jamaica. 
The interest rate to be charged
 

Any change
 
initially on all sub-loans shall be 

15 percent per annum. 


shall be agreed by NDB's Board of 
Directors.
 

in interest rates 


E. 	Commitment Fees
 

Commitment fees shall be charged on the undisbursed 
balance of
 

set
by NDB. Commitment fees initially shall be 

all sub-loans approved 


but these shall be reviewed as part of the
 
at percent per annum, 

semi-annual interest rate review, 
and may be modified by action of the
 

Board of Directors.
 

F. Currency of Payment
 

All sub-loans to be denominated, and 
repayable, in Jamaican dollars
 

local and foreign currency disbursed 
thereunder.
 

equivalent to the amount of 


In the case of imports financed under the sub-loan, 
disbursements shall
 

the official rate of exchange
 
be charged against the sub-loan note 

at 


prevailing on the date of disbursement.
 

G. 	Late narge
 

a sub--loan, a
 
In the event of non-payment or incomplete 

payment of 


percent per annum on principal amounts
 
late charge will apply equal to 


outstanding and late in payment.
 

H. Prepayment Penalties
 

In the
 
Prepayment penalties are not anticipated 

under this program. 


assess 	such charges, they should be 
agreed
 

event program managers wish to 


to by the Board of Directors of NDB.
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VI. DISBURSEMENT PROCEDURES
 

A. Disbursement by Financial Intermediary to Overseas Supplier
 

As condition precedent to first disbursement of a sub-loan, the
 

financial intermediary shall obtain a properly executed promissory note
 

from the ultimate beneficiary in the full amount of the approved sub-loan,
 

shall endorse such note, and pass it on to the NDB for safekeeping.
 

The financial intermediary will assure that all procurements
 

to be financed under this program utilize appropriate procedures
 

as required by U.S. AID and the NDB.
 

Under each approved sub-loan the financial intermediary will arrange
 

for payment direct to the overseas supplier upon shipment of the related
 

goods and delivery of the related documents to its correspondent bank.
 

The financial intermediary must receive and subsequently submit to
 

the NDB such documentation as may be required b- U.S. AID, included but
 

not necessarily limited to original supplier's invoice, prepaid bills of
 

lading, and/or other customarily accepted instruments.
 

B. Disbursements by the NDB to Financial Intermediaries
 

At the request of the financial intermediary, NDB will disburse funds
 

on a sub-loan by reimbursing the financial intermediary for monies paid on
 

the ultimate beneficiary's behalf to an overseas suppliei.
 

The financial intermediary must submit to the NDB a banker's report
 

of payment and a prescribed request for reimbursement together with such
 

documentation as may be required by U.S. AID including but not limited to
 

cash receipts, receipted invoiced, prepaid bills of lading, and/or any
 

other customarily accepted instruments.
 

-.7 
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C. 	Disbursement by U.S. AID to the NDB
 

As requested by the NDB, U.S. AID will make an advance 
 of funds in
 

U.S. dollars to cover the NDB's estimated needs, under the sub-loan(s)
 

for procurement requiring U.S.'dollars for a three-month period. 
This
 

three-month estimate will be disaggregated by equipment procurement,
 

contract 
for personnel services, and other requirements. The estimate
 

will also include brief narrative statements describing the uses to be made
 

of the fund.
 

Quarterly, or more often as may be agreed upon, the NDB should prepare
 

and submit to U.S. AID for approval a request for reimbursement and replenish
 

ment of funds. Special documentation such as the prescribed request for
 

reimbursement, schedule of payments, and a financial report normally must
 

be submitted to document the 
use 	of funds under an existing advance before
 

U.S. 	AID can advance additional funds.
 

Evidence of payment (cash receipts, receipted invoices, prepaid bills
 

of lading, and/or customarily accepted instruments)must be kept 
on file
 

at NDB for a period of three years after the last disbursement of the
 

AID loan.
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VII. REPAYMENT PROCEDURES
 

A. General
 

NDB will provide periodic advance billings to all financial inter

mediaries informing them of amounts due on sub-loans. Financial inter

mediaries will be responsible for collecting from all ultimate beneficiaries
 

and remitting the proceeds to NDB on due date.
 

B. Incomplete Payments
 

In the event of incomplete payment of a sub-loan, the amount
 

received shall be applied first to the required interest payments and then
 

to the outstanding principal balance.
 

C. Application of Interest
 

Of the interest received on sub-loans, 3 percent shall go to the
 

financial intermediary to pay for its administrative costs and risk-taking,
 

1 percent shall go to the Ministry of Finance to pay for its assumption
 

of foreign exchange responsibilities, 2 percent shall be retained by NDB
 

to compensate for its administrative expenses, and the balance shall be
 

used to augment the resources of the ECF and to meet the debt service
 

to AID, the Venezuelan Investment Fund, the Central Bank of Mexico, and
 

any other sources of funds for the program.
 

D. Rescheduling and Refinancing
 

NDB shall grant sub-loan rescheduling and refinancing only in special 

circumstances; namely when 

1. temporary problems prevent timely payment; 

2. when rescheduling is clearly needed;
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3. when the rescheduling plan appears capable of fufillment; and
 

4. when similar treatment is being offered by other creditors.
 

All loan reschedulings shall be submitted to NDB's Board of Directors
 

for review and approval.
 

E. 	Monitoring
 

NDB shall crefully monitor the status of all sub-loans, from
 

initial approval to final repayment. Ultimate beneficiaries will be
 

expected to submit information on an annual basis relating to the
 

economic and financial aspects of their operations, which will be
 

incorporated in reports for NDB management and external lenders.
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VIII. GUARANTEE PROGRAM
 

A. Rationale
 

It may be difficult or impossible for some Jamaican firms with
 

desirable energy conservation or alternative energy projects to utilize
 

the ECF because of financial intermediaries' very conservative lending
 

practices. 
In these cases, it may be in the national interest for NDB
 

to offer a partial guarantee of payment on the sub-loan to encourage
 

the financial intermediary to proceed with the transaction. Such a
 

guarantee will serve to 
assure the broadest possible utilization of the
 

ECF for desirable projects, even for firms which are marginally credit

worthy but nonetheless offer, in NDB's judgement, a reasonable assurance
 

of repayment.
 

B. 	General Guidelines
 

The guarantee program will be expected to 

(1) be self-sustaining (i.e., charges should be sufficient to 

meet all related operational expenses and permit the 

set-aside of adequate amounts for reserves); 

(2) achieve a spread of risk between interested parties
 

(i.e., NDB should not take all the risk by itself); and
 

(3) provide for adequate additional security to NDB in cases
 

where this is seen as desirable or necessary.
 



-16-


C. Approval Procedures
 

In carrying out its approval procedures ultimate beneficiaries
 

benefitting from guarantees, NDB will rely on detailed information
 

submitted in connection with the application for sub-loan. A determination
 

will have to be made that the beneficiary is financially, technically
 

and managerially sound and that the beneficiary offers reasonable assurance
 

of repayment although financial interm3diaries are unwilling to extend
 

further credit to the applicant without guarantees from NUB.
 

D. Collateral
 

On a case-by-case basis, NDB will require such collateral as
 

might be necessary, desirable and available. On any individual sub-loan,
 

NDB will attempt to ensure that the participating commercial bank enjoys
 

no greater collateral rights than NDB itself.
 

E. Coverage
 

If approved, guarantees will cover 50 percent of the principal and
 

interest payable on commercial bank sub-loans to a specified beneficiary
 

under the ECF program. The guarantee will assure payment to the commercial
 

bank of the guaranteed amount if the beneficiary fails to pay, for whatever
 

reason. 

F. Guarantee Fee
 

The financial intermediary recipient of the guarantee shall pay a
 

fee to NDB equal to 2 percent per annum of the principal amount of the
 

sub-loan guaranteed, payable at the same times that interest is payable.
 

9 



-17-


G. Claims 

a default on the sub-loan note, the financial
In the event of 


NDB will have
 
intermediary will have ninety days to make claim on NDB. 


such claim in which to make payment to 
thirty days after receipt of 	
the
 

f inancial intermediary. 

H. 	 Collections
 

the commercial bank will have
After payment of a claim, NDB and 


collection against the defaulted sub-loan beneficiary
equal rights of 


and will share equally in any funds recovered from 
the beneficiary.
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IX. POSSIBLE VENEZUELAN AND MEXICAN FUNDING
 

Since January 1981 crude oil has been supplied to Jamaica on a
 

Government to Government basis by the Governments of Venezuela and 

Mexico through their state oil companies, Lagoven and Petroleos Mexicanos 

(PEMEX). Paynent for the crude is effected through separate credit 

agreements between the Bank of Jamaica and the Central Banks of Venezuela
 

and Mexico in which there is a 30 percent rebate on the value of crude
 

imported by Jamaica.
 

In the case of Venezuela, through a credit and clearing agreement
 

between the Central Bank of Venezuela and Bank of Jamaica the Central
 

Bank of Venezuela prys Lagoven for the full value of the crude exported
 

to 
Jamaica 30 days after the Bill of Lading date of each shipment
 

(shipping schedule is provided by Petroleum Corporation of Jamaica),
 

and debits BOJ's account. Clearing takes place every four months at
 

the end of April, August and December.
 

The 30 percent rebate for the Venezuelan supplies is effected by
 

the Venezuelan Investment Fund 
(VIF) into the Bank of Jamaica, quarterly
 

in advance, 30 percent of the value of crude expected to be imported by
 

Jamaica in the ensuing quarter. Adjustments are made in the following
 

quarter to reflect 
the exact amount of crude imported in the preceding
 

quarter. The VIF deposits have a maturity of five years and bear interest
 

at the rate of 4 percent per annum. During the five-year period the
 

deposits are convertible to long-term loans for financing eligible
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projects. The long-term loans will have a maturity of 20 years including
 

five years grace, with interest at 2 percent *per annum. Deposits not
 

converted after five years have to be repaid. A draft of the Venezuelan
 

agreement is included herewith as Annex "A".
 

In the case of Mexico, again, under a credit arrangement between BOJ
 

and the Central Bank of Mexico, the Bank of Jamaica pays into the Central
 

Bank of Mexico for the account of PEMEX, 70 percent of the value of
 

crude imported 30 days after the Bill of Lading date of each shipment
 

(schedule of loadings is provided by Petroleum Corporation of Jamaica).
 

The Bank of Mexico in turn pays PEMEX 100 percent of the value and takes
 

Promissory Notes from the Bank of Jamaica covering the unpaid 30 percent.
 

The Promissory Notes have a maturity of five years and bear interest at
 

4 percent per annum. During the five-year period they are convertible to
 

long-term loans for financing eligible projects, with a maturity of 20 years
 

including five years grace and interest at 2 percent per annum. Promissory
 

Notes not converted during the period are repayable at maturity.
 

These arrangements could well be turned to the advantage of the
 

proposed AID-sponsored private sector energy credit fund. It is believed
 

that the projects to be financed by the energy credit fund would fit in
 

well with the Venezuelans' and Mexicans' expressed desire to finance
 

"investment programs and projects which will contribute mainly to the
 

development of energy resources, the national utilization of natural
 

resources, the development of domestic production," and energy conservation.
 

If Venezuelan and Mexican funds were utilized, they could finance domestic
 

or foreign exchange expenditure and have a highly beneficial impact on
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Jamaica's balance of payments, changing the country's obligation to repay
 

the oil producers from a 5 year term to a 20 year term, and reducing the
 

rate of interest on such loans from 4 percent to 2 percent. It should be
 

stressed that these moneys are in no way substitutes for the proposed
 

AID loan, since they do not involve a source of new foreign exchange for
 

the economy, but rather represent a valuable postponement of repayment
 

on a previously-used foreign exchange advance. The Venezuelan and Mexican
 

funds might be utilized as part of the Government of Jamaica contribution
 

to the initial $13 million program, or they could be used to expand the
 

program and give it a more permanent character.
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X. ENERGY AUDIT FINANCING
 

Because of its special characteristics, FWA believes that energy
 

audit financing should be handled differently than financing for the
 

rest of the program. Individual energy audit loans should be very small
 

(US$3,000 or so), 
short-term (not more than a year repayment), and involve
 

no immediate payback to the corporate customer in the form of increased
 

revenues or savings. However, energy audits can be expected to have a
 

high leverage effect in terms of ultimate energy investments and related
 

energy savings and thus loans to finance such audits should be encouraged
 

by U.S. AID and the Government of Jamaica.
 

In recognition of their special characteristics, it is believed that
 

an arrangement should be made between NDB and PSJ, whereby a loan for the
 

entire amount of US$100,000 for energy audits would be transferred to PSJ,
 

and made repayable by PSJ to NDB in eight equal quarterly installments,
 

with accrued interest. PSJ would have the responsibility of receiving and
 

approving applications from eligible consumers for energy audit financing,
 

disbursing the requisite funds directly to 
energy audit engineering firms
 

based upon submission to PSJ of copies of the completed energy audits, and
 

billing the customers for the audits as part of their regular monthly
 

electricity bills over a 12-month period. Interest would be payable by the
 

consumers at 
the same rate payable by PSJ to NDB, recommended to be the
 

same rate paid by corporate customers to commercial banks/NDB for other
 

types of loans under this program.
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XI. 	 INSTITUTIONAL CHANGES AT NDB, COMMERCIAL BANKS
 

On June 26, 1982, the Ministry of Mining and Energy contracted with 

First Washington Associates to prepare a detailed analysis of the institu

tional changes required to channel the private sector energy credit fund 

through a variety of commercial banks, using the NDB as the government's 

financial intermediary. In this connection, FWA is currently performing 

the following tasks, which will be completed by July 30, 1982: 

1. 	Undertake a current review of Jamaican public sector financial
 

institutions to determine which should be the primary implementing
 

agency under the project, analyzing their managerial, aministra

tive, technical and financial capabilities to carry out the project
 

and their prospects for future develop-mLnt.
 

2. 	Undertake a current analysis of Jamaica private sector financial
 

institutions to determine whether they should play a:role in the
 

project and, if so, how their participation should be structured
 

in order to maximuze program success.
 

3. Identify actions which would need to be taken by the institutions
 

either prior to the signing of a loan agreement and/or during the
 

implementation of the project to assure that the credit program
 

will be carried out efficiently and effectively.
 

4. 	With respect to tasks 1, 2 and 3 

(i) 	 examine in particular the extent to which an administrative 

system could be used in which program funds could be 

channelled through the commercial banks with the NDB operating 

as the Government's financial intermediary and primary 
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agency for ensuring that policy objectives are met and that
 

program requirements are carried out by the commercial banks;
 

(ii) provide proposals for such an administrative system;
 

(iii) establish 

(a) what should be appropriate operating procedures for
 

the NDB if it were to operate within the :above-mentioned 

administrative system;
 

(b) what revisions should take place in operating procedures
 

of 	the commercial banks if they were to operate within
 

the above-mentioned administrative system.
 

5. Add the findings, conclusions and recommendations arising
 

from this work, together with all pertinent information and
 

statistical data, to consultants' final report to U.S. AID on the
 

credit demand study.
 

V 
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SECOND 

ECONOMIC COOPERATION AGREEMENT 

Between the
 

VENEZUELAN INVESTMENT FUND 

and the
 

CENTRAL BANK OF JAMAICA
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ARTICLE 1: BASIC OBJECTIVES AND RESPONSIBILITIES
 

CLAUSE 1:
 

The objective of this Agreement is the introduction of a programme of economic
 

cooperation between the parties, intended to facilitate the Republic of
 

in importing goods and raw materials for domestic consumption
 

through the placing of financial deposits by THE FUND in favour of the BANK which
 

in turn will provide for the financing of investment programmes and projects which
 

will contribute mainly to the development of energy resources, the wational
 

utilization of natural resources, the development of domestic production and the
 

promotion of exports. In addition, these arrangements aim to promote the advance

ment of regional economic integration schemes and the development of trade between
 

Venezuela and the Republic of
 

CLAUSE 2:
 

To achieve the objectives outlined in the foregoing Clause, THE FUND is committed
 

to:
 

a) Make deposits in the Central Bank of Venezuela for the account of the BANK
 

in an amount equal to US$ , 50% of which will be in dollars and
 

50% in Bolivars in accordande'with b) of this Clause. The deposits
 

referred to will be made every three months beginning September 30, 1980,
 

and ending July 30, 1981.
 

b) 	The amount of the quarterly deposits will be equal to 30% of the selling price
 

on each barrel of petroleum which is estimated to be exported by Venezuela to
 

the Republic of in the quarter following the deposit and
 

up to a daily volume of barrels of petroleum.
 

The first disbursement will be made up of financing corresponding to the volume
 

exported by Venezuela to the beneficiary country from August 3, 1980.
 

The volume of petroleum and the quarterly average selling price which will
 

/serve..."
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serve as a basis for the deposits will be determined by the Quarterly Report
 

by the Ministry of Energy and Mines and any discrepancies will be adjusted
 

in the subsequent deposit.
 

The deposits referred to will be effected against the issuing by THE BANK in
 

favour of THE FUND of individual five (5) year Deposit Certificates as per the
 

specimen attached marked "A" and they will be subjected to conditions of repay

ment set out in this Agreement and will be surrendered to THE FUND by THE BANK
 

at the time and place which the former might designate.
 

To determine the equivalent in Bolivars of the deposits referred to above as
 

well as effects of long term utilization of the deposits in accordance with
 

Article III of this Contract, the exchange rate declared by Venezuela to the
 

International Monetary Fund in force at the date of each transaction will be
 

applicable.
 

CLAUSE 3:
 

The deposits will earn an interest of not less than four per cent (4%) per
 

annum, payable quarterly in the respective currency of the deposit, free of any
 

charges and without any deduction for any reason whatsoever.
 

CLAUSE 4:
 

The deposits, consistent with the procedure established in previous clauses,
 

may be used for long term financing in accordance with Clauses 7 onward of this
 

Agreement. It must be understood that this long term utilization is applicable
 

only to the principal of the deposits and not to the interest they may earn.
 

These must be paid in to THE FUND by THE BANK.
 

/ARTICLE II ......
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ARTICLE II: GUARANTEE OF CONVERTIBILITY AND TRANSFER
 

CLAUSE 5:
 

THE BANK is obliged to:
 

a) Repay the deposits referred to in Clause 2 on their due dates and in the
 

same currency in which they were made except where they have been destined for
 

long term financing.
 

b) Allow conversion of currency and the transfer abroad of amounts owed to
 

THE FUND as a result of the implementation of this Agreement.
 

c) Take necessary steps to see to it that payments which other institutions or
 

companies have to make with regard to this Agreement are made in the currency
 

and at the time specified.
 

CLAUSE 6:
 

Payments which THE BANK or any other Institution or Company has to make to
 

THE FUND relating to this Agreement will be made on their respective due dates
 

to the account of THE FUND in the offices of the Central Bank of Venezuela,
 

Caracas, Venezuela, unless THE FUND specifies some other place giving THE BANK
 

not less than ten (10) days notice in advance.
 

ARTICLE III: LONG TERM UTILIZATION OF DEPOSITS
 

CLAUSE 7:
 

For deposits to be used for lohg term financing of development projects and
 

programmes in the Republic of THE BANK is obliged to pay
 

in advance partially or wholly the deposits agreed on in this Contract for the
 

/purposes......
 

)
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purposes and under the conditions indicated below, provided that THE FUND so
 

authorizes it and on the request or approval of.the Government of the Republic
 

of
 

A. 	PURPOSES:
 

a) 	Loans for financing of development projects and programmes in the Republic
 

of for purposes anticipated in Clause 1 and in conformity
 

with the criteria and procedures set out below..
 

b) 	Financing of purchases of goods and services in the territory of the
 

Republic of Venezuela, required for the carrying out of projects mentioned
 

in a) above.
 

c) 	Financing of feasibility studies related to the development of mineral
 

and energy resources.
 

d) 	The deposits may also be used to repay expenditures incurred by THE FUND
 

in carrying out the anticipated duties in this Agreement whether these
 

are carried out within or outside the territory.of the Republic of
 

in which case request or approval/rp the Government of the Republic of

/ 

B. 	CRITERIA AND CONDITIONS:
 

a) 	The loans will be used for the development of investment projects and
 

programmes in the Republic of which have been considered
 

priority areas by the competent authorities of the country and approved
 

by THE FUND.
 

b) 	These loans will be used to finance domestic expenditure, including
 

working capital foreign exchange expenditures required as payment for
 

goods and services acquired abroad as well as for the participation of
 

the Republic of in regional economic integration projects
 

and programmes.
 

/c)...... 

http:territory.of
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c) 	Loans for investment projects and programmes will have an amortization
 

period not exceeding twenty (20) years including a period of grace
 

which will in no case exceed five (5) years in such a way that the
 

period of each loan will not exceed(or reduce) the period of twenty (20)
 

years running from the date of the signing of this Agreement, and the
 

authorization date of the respective loaL In any case, each project
 

will have an amortization period determined by its financial projection.
 

d) 	Loans.will e-arn an interest of not less than two (2%) per cent payable
 

every six months and depending on the nature may also incur other charges
 

for supervision of operations.
 

e) 	Without detriment to energy projects, general loans may be authorized in
 

support of national/ agricultural, industrial or agro-industrial programmes
 

and for export credit, including preshipment.
 

f) Financing operations may be carried out with the Government of the 

Republic of or with advance authorization, with any politi

cal sub-division or government department or with any public, private or 

mixed enterprise located in the territory of said country, including 

multilateral or iatinamerican corporations or those belonging to Caribbean 

countries. 

g) In loan operations for projects with parallel financing from other inter

national financial institutions, -guarantees equal to those already 

established or which may be established with those institutions are 

required. 

h) Loans issued in accordance with this Agreement will be in Bolivars and 

their amortization and interest payments and other charges will be in 

Bolivars. 

l i).. ... 
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i) 	As is anticipated in Clause 1, expenditures of foreign currency to
 

acquire goods and services to which reference is made in b) above,
 

under equal conditions and taking all possibilities into consideration,
 

those goods available from Venezuela will have priority.
 

J) 	Loans which are authorized with the resources of these deposits will be
 

guaranteed by Government, the Central Bank o international banks
 

and/or other financial institutions approved by THE FUND.
 

CLAUSE 8:
 

When for long-term utilization of the resources THE BANK makes restitution of
 

part of a deposit, a new Deposit Certificate will be issued for the differrnce
 

between the original deposit and the amount applied by THE FUND to the long term
 

financing. The new certificate will earn interest at the same rate as the
 

original certificate and will have the same due date.
 

CLAUSE 9:
 

Payment for long term financing will be made as is agreed on in the terms of
 

the respective Contract between the borrower and THE FUND and the instructions
 

which the latter may issue. 
 Said terms will be made known to THE BANK so that
 

the latter may take the necessary steps to make payments on the dates agreed on in
 

the Contract. As from the date of repayment of the deposit THE BANK will no longer
 

be required to pay interest on the amount which has been repaid. On that same
 

date THE BANK will send a substitute certificate as is described in the foregoing
 

Clause and THE FUND will return the original Deposit Certificate.
 

/CLAUSE 10: .....
 

41A 
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CLAUSE 10: 

For authorization of financing of long term projects and programmes, the 

following is required: 

a) Request prepared or authorized by the Government of the Republic 

of _ through the Ministry of 

b) Approval by THE FUND of each operation on the basis of information and 

documentation that it may consider necessary to examine for this purpose. 

c) The signing of a contract or contracts between The FUND and the 

institutions or firms benefiting from the long term financing. 

CLAUSE 11:
 

The long term use of deposits will remain in force for the duration of the
 

respective Contract between THE FUND and the respective institutions and enterprises,
 

notwithstanding the conditions laid down below:
 

a) 	THE FUND may request at any time during the period of study, negotiation
 

and administration of operations, information which it may require from
 

solicitants or receivers of loans as well as 
reports, studies, evaluations, 

contractual obligations and any other document prepared by financial 

organizations which may participate directly or indirectly in the opera

tions. 

b) THE FUND will determine the maximum amount of financing which it will 

authorize for. the carrying out of a specific project, taking into con

sideration the amount of Venezuelan financial resources intended for such 

projects. 

c) THE FUND will determine for each operation the nature of the accounting 

records which must be kept by the borrower and the content and periodicity 

of the financial reports which must be presented to THE FUND. These are 

to be accompanied by audited reports prepared by independent public auditors 

/as... . 
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as THE FUND may require.
 

d) The general loans referred to in Clause 7(b)(e) will be treated
 

similarly.
 

CLAUSE 12:-


It is THE BANK'S responsibility to repay the deposit at due date even if requests
 

for its long term utilization whether in part or whole is under study, with the
 

understanding that THE FUND reserves the right to participate in the financing
 

under consideration even after the repayment has been made.
 

ARTICLE IV: ANTiIIA Tu PAYMENT
 

CLAUSE 13:
 

THE BANK will have the right to repay before due date, the deposits made by
 

THE FUND in which case the corresponding interest will be cancelled.
 

ARTICLE V: DURATION OF THIS AGREEMENT
 

CLAUSE 14:
 

The contractual obligations of this Agreement will remain in force as long as
 

there are transactions being undertaken by THE FUND by virtue of the operations
 

anticipated herein. However, with the consent of both parties this Agreement
 

may be terminated on the date determined for this purpose.
 

ARTICLE VI: BREACHES
 

CLAUSE 15:
 

The total principal of the deposits made and the interest earned will be considered
 

due and their payment can be immediately called if any of the following breaches
 

/should. 
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should occur.
 

a) 	If THE BANK does not pay on due date the relevant principal or interest
 

or any amount by which under the terms of this Agreement it is indebted
 

to THE FUND, and this failure to make payment exceeds thirty (30)
 

consecutive days.
 

b) 	If THE BANK does not fulfil any other obligation contained in this
 

Agreement and the breach is maintained for thirty (30) days after
 

THE FUND has given written notification of said breach.
 

c) 	If it can be proven that any document or declaration tendered by THE BANK
 

is in any way false.
 

d) 	If THE BANK fails to make payments of the principal or interest on
 

deposits or loans which have been authorized and if any of these payments
 

are demanded for any reason and this is not made within thirty (30) days.
 

ARTICLE VII: 	 FINAL CONDITIONS
 

CLAUSE 16:
 

THE BANK guarantees free convertibility and transfer of resources which under this
 

Agreement are to be paid to THE FUND and in case there is a delay in said conver

tibility or transfer, will pay interest to THE FUND at a rate of one (1%) per cent
 

monthly from the due date to the time when payment is actually received by THE
 

FUND. This will be the case notwithstanding Article VI of this Agreement.
 

CLAUSE 17:
 

All 	expenditures incurred in the carrying out of this Agreement by way of staff,
 

office equipment, communicaions etc. will be for the account of the party incurring
 

these expenditures. Expenditures incurred by THE BANK in engaging the services
 

of a 	 third party for the carrying out of this Contract will be the responsibility 

of 	THE BANK.
 

/CLAUSE 18: 
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CLAUSE 18:
 

In case there is an unfavcurable Balance of Payments situation in Venezuela,
 

which, in the opinion of THE FUND, will impede the fulfilling of any obligation
 

under this Agreement, THE FUND may cease making deposits and granting long term
 

financing for new projects - notifying THE BANK at least thirty (30) days in advance.
 

CLAUSE 19:
 

For purposes of this Contract the parties will use the city of Caracas, Venezuela,
 

as domicile.
 

Signed by the Venezuelan Investment Fund and the Central Bank of the Republic of
 

with two identical .opies on the day of the
 

month of nineteen hundred and eighty.
 

FOR THE VENEZUELAN INVESTMENT FUND FOR THE CENTRAL BANK OF THE REPUBLIC
 

OF 

Leopoldo Dfaz Bruzual
 
Minister of State
 
President
 

I?
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CENTRAL BANK OF THE REPUBLIC OF ...........
 

DEPOSIT CERTIFICATE
 

NO.
FOR 


DUE
 

The Central Bank of the Republic of certifies that the
 

Venezuelan Investment Fund, an institution created and governed by the Laws
 

of the Republic of Venezuela, deposited to its order in the Central Bank of
 

the sum of
Venezuela the day of 


as a fixed deposit for four (4) years counting from the present date, and as a
 

result the Central Bank of the Republic of agrees to repay
 

said amount to the Venezuelan Investment Fund or to the legitimate holder of this
 

Certificate on the day
 

This deposit will earn interest at the rate of _ per cent ( %) annually 

payable every three months.
 

The repayment of capital and the payment of interest are to be in the same currency
 

indicated in this Deposit Certificate in the manner and place indicated by the
 

Venezuelan Investment Fund or the legitimate holder of this Certificate.
 

Place
 

Authorized signatures of the Central Bank of the Republic of
 

Office
Office 
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I. CONCLUSIONS
 

1. 	Energy audits were carried out for five companies in five different
 

industries in the Jamaican private sector. The present annual energy
 

consumption of the five plants is about 6 million kilowatt-hours
 

(KWH) of electricity and 175,000 million British termal units of fuel
 

(111BTU) . 

2. 	A total of thirty-three energy conservation opportunities (ECO's)
 

were identified, evaluated, and found to be economically attractive
 

and technically feasible.
 

3. 	The projected energy savings for all ECO's were nearly 2 million
 

KWH per year and about 63,000 MBTU per year. This amounts to a
 

32 percent savings in electricity and 36 percent in fuel consumption.
 

4. 	The total capital cost of all thirty-three ECI's is about J$2,800,000,
 

of which about US$970,000 is in foreign exchange costs.
 

5. 	The simple payback of all projects is about 2.5 years, while the
 

foreign exchange payback is 1.9 years.
 

6. 	Clearly, professional energy audits can uncover large potential
 

areas of energy saving for companies in Jamaica:
 

7. 	Investment proposals resulting from energy audits can be anticipated
 

to be attractive to the firms concerned and to the economy as a whole
 

8. 	The present financial system in Jamaica is relatively well developed
 

to handle firms' working capital needs, but deficient in providing
 

facilities for capital investment.
 

9. 	Major impediments to energy investment financing from the commercial
 

banks are lack of foreign exchange resources, excessive conservatism
 

in the extension of loans, high interest rates, and short repayment
 

term requirements.
 

)A
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10. 	 Major shortcomings of the government's financial programs are that
 

most foreign exchange lines require short-term repayment, are limited
 

to exporters (EDF), or are believed to be inadequate in amount to
 

handle the anticipated demand (RF).
 

11. 	 Another major constraint in the government's facilities has been the
 

absence, until recently, of an active bank dedicated to providing
 

development financing to all parts of the private sector.
 

12. 	 Based on the energy audits, a thorough survey was conducted by EWA to
 

analyze the demand by forty-nine private sector firms for energy conser

vation and alternative energy equipment and services, and associated
 

credit demand.
 

13. 	 The survey firms accounted for about 20 percent of JPS electric energy
 

consumption, over 10 percent of Gross Domestic Product, and more than
 

33 percent of manufactured goods exports. They are believed to constitute
 

a representative sample of the commercial and industrial sectors of
 

Jamaica.
 

14. 	 Sixty-five percent of the firms surveyed were interested in having
 

a professional energy audit done to establish -*ays for them to conserve
 

electricity, and were willing to pay their own money for such an audit.
 

15. 	 Forty-nine percent of the survey firms had already taken concrete steps
 

in the last two years to conserve electric power, and 51 percent
 

indicated plans to do so in the next two years.
 

16. 	 Largely without energy audits, the firms interviewed indicated plans to make
 

energy conservation investments of almost J$6,000,000 in 1983-84,
 

provided adequate financing is available.
 

Ik 
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17. 	 Three-quarters of the respondents indicated that they would need,
 

or want to use, medium-term (over one-year repayment) financing to
 

cover their energy-saving investments. A large majority implied
 

that the repayment term should be a maximum of five years, while
 

20 percent indicated that a term of up to ten years would be
 

convenient.
 

18. 	 With regard to interest rates, most respondents are apparently
 

willing to pay 15 percent per annum, with one out of nine firms
 

willing to pay a rate as high as 17-18 percent per annum.
 

19. 	 It was obvious from the survey that Jamaican firms are very
 

interested in making investments which can save on their already
 

very high energy bills. Many firms have had to postpone investments
 

because of the unavailability of foreign exchange financing
 

on reasonable terms.
 

20. 	 In addition to a well-structured energy credit program, many survey
 

respondents suggested that a reduction of import duties on energy

saving equipment would encourage investment in this area. Other
 

favored incentives included reducing electricity rates for firms
 

which make energy conservation investments, streamlining import
 

licensing procedures, and granting foreign exchange priority for
 

firms importing energy-saving equipment.
 

21. 	 Based on separate interviews with about a dozen actual and prospective
 

energy industry investors in Jamaica, it appears that there is also
 

a substantial demand for credit for investments in the energy conser

vation and solar equipment industries.
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22. 	 There are only five companies which are truly active in this area
 

at present, providing energy saving and alternative energy equipment
 

and services. A number of proposed new projects have been identified,
 

many of which may be only marginally interesting. However, the
 

potential payback in terms of energy saving, foreign exchange benefits,
 

additional employment, and general economic activity from this area
 

clearly justifies serious government support.
 

23. 	 In contrast to the above, residential solar water heating is
 

expected to save a relatively small amount of energy, and the
 

establishment of a loan fund for that purpose would involve admin

istrative complexities and costs per dollar lent far in excess of
 

that contemplated for the rest of the program.
 

24. 	 Based upon this intensive evaluation of the performance, actions, 

plans, and aspirations of Jamaica's commercial and industrial sector, 

it appears that the establishment of a loan fund to encourage energy 

saving and alternative energy investments would yield benefits to 

the economy far in excess of the costs involved and would fully 

justify the necessary expenditure of time, effort, and financial
 

resources.
 

25. 	 The National Development Bank would be the logical administering
 

agency for this loan fund. The NDB should offer the resources of
 

this fund through the commercial banks (or in the case of energy
 

audits, through PSJ) to private sector firms which meet the program's
 

objectives and creditworthiness criteria.
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II. RECOMMENDATIONS
 

1. That U.S. AID cooperate with the Government of Jamaica to establish
 

an Energy Credit Fund (ECF) with the following composition:
 

(in U.S. dollars) 

Foreign Exchange Local Currency Total 

Energy conservation $3,492,000 $6,484,000 $9,976,000 

Energy industry 
development 2,400,000 600,000 3,000,000 

Energy audits - 300,000 300,000 

Total $5,892,000 $7,384,000 $13,276,000 

2. 	That U.S. AID make a loan to the Government of Jamaica for the foreign
 

exchange requirements of the ECF and that the Government of Jamaica utilize
 

moneys from the oil facility agreements concluded with Mexico and
 

Venezuela to meet its local currency counterpart contribution and/or
 

to extend the ECF resources to finance energy-related projects after
 

exhaustion of the U.S. AID money.
 

3. 	That ECF be a trust fund, operated by NDB on behalf of the Government
 

of Jamaica in accordance with a written statement of policies and
 

procedures agreed with participating lenders.
 

4. 	That all lending operations carried out by NDB and ECF funds be conducted
 

in accordance with sound business principles, with separate books,
 

records of account, and management reports on the program.
 

5. 	That NDB give priority to individual projects which demonstrate the
 

best pay back on investment, the most beneficial impact on the balance
 

of payments, the -.eatest demonstration effects, and the best corollary
 

effects on employment, backward and forward linkages, etc.
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6. 	That repayment terms on sub-loans not exceed five years for energy con

servation and energy industry development projects under $500,000 or
 

one year for energy audits.
 

7. 	That interest rates initially be set at 15 percent per annum
 

for the sub-borrower, with a commitment fee of percent p.er
 

annum. Various fee and charges shall be paid out of the interest
 

rate.
 

8. 	That sub-loans be repayable in J$, with the exchange risk being
 

assumed by the Government of Jamaica in exchange for a fee of 

1 percent per nnum, payable out of the interest rate. 

9. 	That an administrative fee be paid to NDB equal to 2 percent per annum,
 

payable out of the interest rate.
 

10. 	 That a spread be paid to the participating commercial bank equal to
 

3 percent per annum, payable out of the interest rate.
 

11. 	 That the balance of interest payments (9 percent if interest is 15 per

cent) be used to augment the resources of the ECF and meet the debt
 

service requirements of U.S. AID.
 

12. 	 That special mechanics be established to finance eflergy audits, with
 

NDB lending the funds to PSJ, which will on-lend them to its clients,
 

based upon procedures recommended in this report.
 

13. 	 That a guarantee facility be established by NDB to encourage commercial
 

banks to lend for energy-saving investments on reasonable terms and
 

conditions.
 

14. 	 That NDB establish a special unit to handle this program and take the
 

other institutional steps necessary to ensure its smooth and successful
 

operation.
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15. 	 That special mechanics be established to assure full participation
 

by the commercial banks in this program, and that those institutions
 

be given the necessary training, and be encouraged to take any other
 

measures required, to serve as effective financial intermediaries
 

between NDB and the ultimate beneficiaries of the Energy Credit Fund.
 


