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EXECUTIVE SUMMARY

1.0 BACKGROUND

In order to respond to Member State concerns regarding the cost and reliability of energy security, OECS-NRMU
has undertaken a study to determine options and opportunities for improved energy efficiency and energy
conservation in the sub-region. Data gathering, analysis and identification of options and opportunities has been
undertaken with respect to these issues, including work in Montserrat, St. Luciaand Grenadato identify, illustrate
and confirm issues and options that exist across the sub-region.

2.0 RECOMMENDATIONS

2.1 RECAP OF MAJOR OBSERVATIONS

Productive energy (€electricity, motive and stationary engine and other fuels) in most OECS countriesis supplied
amost exclusively by fossil fuels, 100 percent of which must be imported. Energy consumers are spending an
increasingly large percentage of their disposable income to pay for energy, without any assurance from
governments or utilities that programmes or policies will be implemented to stabilise or reduce energy costs.

The investigation underlying this report confirms that the OECS economies can generate significant economic
benefits through investmentsin energy efficiency and renewable energy. It isestimated that thereisan economic
potential for energy use reduction in the range of 10% to 20%. In effect, these opportunities represent the
potential for the OECS to embark on a ? sustainable energy initiative? that would result in significant
environmental and social benefitsaswell. Asinthe case of other countries, there isthe opportunity to coordinate
or integrate thisinitiative with efforts to foster cleaner production in industry and commerce. To summarize, the
key observations emerging from this investigation are as follows:

A1 There is currently no structured energy management plan or policy in the OECS.

2 There is general agreement among stakeholders of the need and importance of energy
management.

.3 Energy costs in the OECS are, on average, 200 - 300 percent higher than North American
averages.

4 Thereisageneral lack of awareness of energy management among energy consumers, building
designers, and facility managers.

5 The potential for renewable energy utilizing wind and solar systems is excellent.

Lewis Engineering Inc.
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2.2 SUSTAINABLE ENERGY PROGRAM

Inview of thefindingsin thisreport, it is recommended that the OECS establish a multi-year sustainable ener gy
program commitment. For the purposes of discussion, this program should have the following vision statement:

OECS Sustainable Energy Program-Vision Statement

I mprovements to the efficiency with which energy is used in the OECS economies, as well as increased
utilization of renewable forms of energy, are the two cornerstones of the OECS Sustainable Energy Program.
The Programisa key component of the OECS commitment to Cleaner Production. The Program providesthe
resources and structureto effectively meet practical and realizable objectives. Thisisalong-term commitment
to ensure effective capacity building and sustainablity.

The OECS Sustainable Energy Program should be implemented consistent with the following principles:

A1 Long-term Commitment: Resources should be committed for aminimum 5 years. The experience
in other developing country jurisdictionsindicates quite clearly that acommitment of this degree
is necessary to build capacity among trade allies, institutional staff and establish other criticd
program elements.

2 Practical Solutions: The program should be oriented to providing practical solutionsin meeting
reasonable goals. A key advantage of this approach isthat asmall number of large energy users
can be singled out for a near-term focus of activities with high potential for significant and
short-term results.

3 Addressing Key Barriers: The Program should be designed to address the key barriersimpeding
accelerated market penetration of energy management actions.

4 Measurement, Monitoring and Reporting: The Program should be supported by an ongoing
measurement and monitoring system which is critical to reporting on results relative to stated
objectives.

2.3 TIMING AND STRUCTURING OF THE PROGRAM

On the assumption that thiswill beinitially a5 year Program, it isrecommended that the roll-out presented below
be considered for development and implementation of the Program. The proposed Work Breakdown Structure for
the Program involves three components. All three components should beimplemented in parald, but the first two
components should receive the most focus in the short term.

2.4 PROGRAM COMPONENT # 1. BUILD AND MAINTAIN THE PROGRAM
Lewis Engineering Inc.
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The objective of this component should be to establish the foundation for Program success through devel opment
of the Program approach, identity, administration and professional capacity. Thiswork component should focus
on devel oping and maintaining the Program operation. To be effective the Program should achieve a professional
capacity to deliver its services and develop an administrative regime to track and manage its budget. The work
activities should include:

A1 Complete programdesign: Thiswill require extensive consultations with key stakeholdersin the
OECS as well as externaly.

2 Establish funding and structure: There is a strong potential for the OECS to seek support from
various international development banks and bilateral agencies for some co-funding of the
Program. It will also be important to secure some funding from each OECS state in order to
demonstrate commitment to the program prior to applying for funding.

3 Establish and maintain Program allies: This will involve establishing a regular forum and
structure for communication among key allies such as utilities, government agencies, and
industry associations (e.g., Caribbean Association for Sustainable Tourism).

4 Develop internal capacity: This will involve the design and implementation of a training
curriculum for Program staff. To expedite this action and reduce costs, existing curriculum
from other jurisdictions should be examined for their potential adaptability for usein the OECS.

5 Develop policy, legidative and regulatory proposals This will create the basis for the
sustainability of the initiative.

.6 Operateto initiate program: The Program will assemble, negotiate and market projects designed
to generate certified greenhouse gas emission reduction credits.

2.5 PROGRAM COMPONENT #2: EDUCATION AWARENESS AND CAPACITY BUILDING

The objectives of Program Component #2 should be to: increase awareness among large and small energy users
and energy management (EM) trade allies of the economic and environmenta benefits of energy management
opportunities, demonstrate technologies, methods, and techniques necessary to implement successful EM
projects; build capacity among the trade alliesto deliver quality and reliable EM services and products; and reduce
risk, in the short term, associated with energy management investments. This Program Component should
comprise a range of activities designed to educate the market on energy management opportunities and create
awareness as the basis for generating demand for EM products and services.

Some of the key program activities should be:

A1 Demonstrations (general and for the large users):

Lewis Engineering Inc.



ES-4

2 Education and Awareness activities for the public
3 Trade Ally Capacity Building

2.6 PROGRAM COMPONENT #3: TRANSFORMATION OF THE INSTITUTIONAL ENVIRONMENT

The objective of this Program Component should be to help develop the institutional environment and capacity
necessary to catalyze and foster a sustainable energy management market.

This Program Component relates to the capacity among OECS institutions to introduce fundamenta policy,
legidative and other changes necessary to address several crosscutting barriers to EM. The recommended
activities include:

A1 Foster studies necessary to assess and offer solutions to key ingtitutional barriers; Thiswould
include the transportation sector, which traditionally has been the most difficult of the sectorsin
which to foster EM. This should aso include establishment of a research chair in energy
efficient design that can assist with the training of future leaders of energy management projects
and programmes in the OECS.

2 Mandate testing of energy using products. The focus would be on those products that represent
the bulk of energy use and emissions (lighting, air conditioning, motors, boilers, domestic
appliances, etc.) This testing would become the prelude to an eventual energy performance
labeling initictive.

3 Revise national building codes. Thiswould include minimum standards for energy performance
in new construction.

A4 Impose a regulatory regime under which electric utilities would effect energy management.
Electric utilities would be required, and have financia leeway, to develop and implement EM
programs.

5 Remove or reduce import duties on EM products These products would include energy
efficient products (high efficiency appliances, lamps) and renewable energy technologies such as
DHW solar units, photovoltaic systems, and wind turbines.

Lewis Engineering Inc.



1.0

INTRODUCTION

The energy sector in the Caribbean and Latin American region is very diverse, with large
differences between countries and sub regions. These differences can be attributed to economic
conditionsin each country, energy policiesof governmentsand financia ingtitutionsin each country,
inditutiona capability relativeto energy management, availability of indigenousenergy srategiesand
infragtructure, level of energy consumption, and geographic isolation.

However, despite many barriers, many new energy strategiesare being implemented throughout the
region'. Also, governments throughout the region have been urged to develop energy policies
designed to encourage efficiency and devel opment of renewabletechnologies. Utilitiesin theregion
requirearegulatory framework that will alow implementation of actions called for in such policies.

Many governmentsand industries, that wereinitialy scepticd of the problem of global warming, are
now agreeing with theincreasing amount of scientific evidence corroborating the damsmade during
the Kyoto conference on globa climatic change. With this change in attitude has come renewed
interest in the environmenta and financid benefits of progressive energy policies. For example, large
North American industries are now accepting proposas from around the world for energy
management initiatives that will lead to measurable reductions in greerhouse gas emissons. This
method offers countries in the region a potentid source of funding for their programmes, other
potentia funding sources may be available as well.

This report summarizes the results of an energy study of the OECS countries within the region,

The Latin America Report, The Multilateral Devel opment Banks Energy Project, Institute del Tercer Mundo,
1997, Summary, p. 1.

Resolution and Model Energy Policy, Caribbean High level Workshop on Renewable Energy Technologies,
1994, p. 135.

Lewis Engineering Inc.



which has just been completed by Lewis Engineering. The study examined current energy usage
and policies, and devel oped recommendations for future energy management initiatives.

Lewis Engineering Inc.
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OBJECTIVES

The initid objective of this sudy was to conduct a review and determine of the current state of
energy efficiency and conservation programs, policies, and projects in the OECS. This review,
encompassi ng both existing documentation and persond interviews, provided abasdine overview
of the energy sector in the OECS, with reference to regiond trends and strategies. The study then
identified opportunities for energy management initiatives in the region.

A review of relevant case sudiesof energy management initiativesin the region was used to andyse
the lessons learned, and to determine thair suitability for the OECS. The options available for

enhancing energy efficiency in the OECS was then examined and discussed, along with perceived
and actua barriersto implementing regiona energy management programs. Thefind objectivewas
to develop aset of recommendationsthat can serve astheframework for development of aregiond

energy management policy for the OECS.

Lewis Engineering Inc.
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BASELINE CONDITIONS
CURRENT ENERGY SITUATION
Energy Consumption

Electricd energy consumption, on an annua per capita basis, in the OECS ranges from a high of
2,026 kW.h in St. Kitts to a low of 495 kW.h in Dominica. These values are based on 1998
datistics. Figure 1, on the next page, shows graphicdly the relative difference in consumption
between the OECS countries and al so shows comparisons with Barbados, Jamaica, and Canada.
Itisreadily apparent that compared to Canada, none of these countries have ahigh level of energy
consumption. The consumption levelsin &. Kittsand BV are comparableto thelevelsin Barbados
and Jamaica, suggesting a higher leve of development or indudtridization compared to other
countries of the OECS. Most large dectrical appliances observed were low to medium efficiency.

Most light fixtures observed were low efficiency. Many light fixtures and gppliances being sold in
stores could not be legdly sold in Canada or the U.S. because they do not meet the mandatory
minimum efficiency sandards in each country=s energy efficient gppliances act.

Information from the . Lucia Department of Statistics indicates that 32% of dectrica energy
production is consumed by the resdential sector and 46% by the commercia sector, including
hotels. The indudtrid sector is less than 5%, indicating alow leve of indudridizetion, which is
common throughout the OECS. 3.8% of the dectrica energy production isfor interna use within
the utility and asurprising 12% of production is attributed to lossesin transmissiort'. Thishigh loss
vaue suggedts the transmission voltage is too low, and/or the energy is being stolen, and/or the
revenue meters are improperly caibrated. Normal utility line lossesin asmadl distribution system
should be no higher than 3 - 4%.

Consumption of other energy, mostly motor fuels, isalsolow compared to Canada. Despitethefact

®  http:www.worldskip.com

4 http://www.stats.gov.lc

Lewis Engineering Inc.



312

that there are alarge number of private automobiles in each country, relative to population, the
disancestravelled are rlatively short. This accounts for the difference of consumption. Liquified
propane gasis used as cooking fuel in many commercid restaurants and larger hotels and homes.
Exact consumption figures could not be obtained, but this does not represent alarge portion of the
overdl energy consumption in any country of the OECS.

Energy Pricing

Electrica energy pricesin the OECS countries visited ranged from $0.487/kW.h (E.C.) for small
resdentia customersin S. Luciato $0.68/kWh (E.C.) for commercia customers on Montserrat.
These rates include a fud surcharge amounting to between $0.14 and $0.17 per kW.h. This
surchargeisbased upon the price of fud relaiveto abenchmark, and is calculated monthly in most
countries. All pricing is based upon energy only, with no demand pricing. The energy is priced by
sectors, typicaly resdentia, commercid, and industrid. Within the residentia sector thefirst block
of energy, typicdly 100 - 200 kWh, is priced 10 - 15% lower than the remaining energy. Other
sectors have price structures based upon delivery voltage, with higher ddivery voltage energy price
being 10% less than low voltage energy. Some industrial sector rates require the customer to
reduce load during the daily high demand period between 6:00 and 9:00 p.m.

Despitedectricity pricesthat arefour or fivetimes higher than averageratesin Canada, welearned
that eectricity ratesin most of the OECS countries are dill heavily subsidized by government. In
Montserrat, the eectric utility received its diesd fud for asubsidized price that islessthan hdf the
retall price. Despite this, the utility is dill faling short of covering its production costs by 15% per
year. Without any means to make a profit, the government owned utilities cannot establish any
reservefundsto cover infrastructure upgradesand expanson. They mugt, ingtead, ask government
for specia funding to cover thiswork. The only exception to thisthat we observed, wasin Grenada
where the utility, privatized for five (5) years, has been profitable and is investing in new diesd

generating units and new metering technology.

Lewis Engineering Inc.



Figurel. Energy Consumption per Capita in Selected Countries
1998 figures
Country Population |Annual Electrical Energy per Capita Consumption
Consumption (GW.h/yr) (KW.h/Vr)

St Lucia 138000 199 1442
Grenada 97000 98 1010
Antigua 69000 84 1217
Montserrat 5500 9 1636
St Vincent 110000 60| 545
StKitts 39000 79 2026
Dominica 74700 37 495
BVI 19500 39| 2000
Barbados 274540 625 2276
Jamaica 2652689 5939 2239
Canada 31281092 484515 15489
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Other energy sourcesin OECS countriestypicaly consst of motor fuels, fuelsfor sationary engines
and boilers, and cooking fuels. Gasoline pricesin the OECS countriesvisited averaged $1.43 E.C.
per litre, which is roughly equivalent to the price today in Canada and much lower than Europe.
This price, aswell, was reported to be heavily subsidized.

An end to government energy price subsdies, while distressing to consumersin the short term, will
provide governmentswith additiona working capita toinvest in energy management initiatives, and
the higher energy prices will be the incentive consumers need to participate in conservation and
efficiency programs.

Energy Supply

All countries of the OECS, with the exception of Dominicaand S. Vincent, rely exclusvely on
diesdl enginesto generate dectricity. Hydro power on Dominicaand . Vincent accountsfor 10-
20% of total capacity, with the remainder provided by diesd generation. Some explorationof other
sources such as wind, geotherma, hydro, photovoltaic, and solar therma systems has been
undertaken, but we were unable to discover any commercid indalations that are currently

operating.

Fudsfor dectrica generation as well as motor, industrid, and cooking fuels areimported to each
country in bulk, and distributed to industria customers, wholesders, and retail outlets. Thereareno
gasor oil reserves under exploration or development in any OECS countriesat thistime. However,
a great ded of petroleum reserves exig in the region, principaly in Venezuda, Trinidad, and
Mexico; the region contains over 12% of the world's known oil reserves’.

Both oil and natural gas production in theregion hasincreased in recent years. Compressed naturdl
gas (CNG) isnow transported viatankers from the region to overseas markets. Within the region,
CNG terminashave been sat up to handleand distribute CNG to utilitiesand industry. Puerto Rico
has recently completed construction of a CNG termina and CNG fired power plant. None of the
OECS countries, however, have sufficient energy demand to justify the large cost of developing

5 OrganizacRon L atinoamericana de EnergRa (OLADE) website: http://www.olade.org.ec/idiomas/ingles

Lewis Engineering Inc.
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CNG facilities.

Combustion of foss| fuds releases large amounts of greenhouse gases into the atmaosphere and
contributesto the overal warming of the planet. Globa warming should be of particular concernto
amall idand states such as those in the OECS due to the damaging potentid of rising ocean levels
attributed to globa warming. Inthe OECS each year , over 120,000 tonnes of diesdl fud isburned
to generate dectricity. This generates over 350,000 tonnes of carbon dioxide emissonsinto the
amosphereaswell asemissonsof sulphur dioxide and nitrogen dioxidewhich contributeto globd

warming and ar pallution. Motor vehicles contribute a smilarly large amount of pollutants each

year. Reduction of energy consumption through conservation and increased efficiency can havea
magor beneficia impact upon the environment by reducing emissonsfrom power plantsand motor
vehicles.

CURRENT ECONOMIC AND INSTITUTIONAL SITUATION

The OECS countries dl have much lower per capita income and per capita GDP than more
developed countries in the region such as Barbados or Trinidad. Each country has alarge annua
trade deficit due to the fact that each country is S0 reliant upon imports to provide the everyday
needsof itscitizens. Most countries arerdiant upon tourism, bananas, and sugar for the mgjority of
the cgpitd flowing into each country. This Stuation results in a smal taxbase, and limits each
country’s government from raising sufficient revenues to embark upon new programs. Most
inditutiona strengthening, particularly within the hedth, education, and transportation sectors, is
dependent upon foreign assistance.

Region-wide, there have only been a sdect few initiatives of energy efficiency or energy
consarvation such as demand Sde management. These efforts are largdly localized, with no
large-scale centrdized programs in effect. Of these, many of the successful programs have been
implemented by norngovernmenta organizations or smal companies.

TheInter- American Development Bank (IDB) and the World Bank (WB) arethetwo internationd
financing inditutions mogt actively involved in development projectsin the region. Although they

Lewis Engineering Inc.



have energy efficiency and energy conservation programsthat they promote and finance, it appears
that such projects in the region have received little attention from these indtitutions.

With regard to the IDB's financing of energy generation projectsin recent years, ten arein support
of cod, oil and natura gas, and nine support renewables (geothermd, wind and hydrod ectricity).
There are no IDB loans for solar, biomass or mini-hydro projects. The IDB has had five projects
that contain energy efficiency elements in recent years’.

During 1993 - 1997 the WB funded three projects on renewables involving hydroelectric and
biomass sources. The WB portfolio shows no recent funding for solar, geotherma, mini-hydro or
wind projects. The Globa Environment Facility within the WB implemented one renewable project
in recent yearsin the whole region. Thiswasthe 1992 TejonaWind Power project in CostaRica.
With regard to energy efficiency, in the same time period the WB financed one project with an
energy conservation component and one project with a demand-side management program’.

In recent years the WB Internationa Finance Corporation (IFC) supported nine hydrocarbon
projects, two hydroelectric, onewind, and one bagasse project®. However, in February, 2000, the
|FC launched anew program cdled the Renewable Energy and Energy Efficiency Fund (REEF) for
Emerging Markets, which could be applicable to future energy projects in the region, and may
provide the incentive for more renewable energy and energy management projects to proceed.

Overdl, energy fficiency programs have received little attention in the region. It is estimated that
10% to 20% of current energy consumption could be saved through more efficient energy use
throughout the region. During the period 1980- 1995, thereisevidence of anet decreasein energy
efficiency in the whole region, as reflected in the energy consumption / Gross Nationd Product
(GNP) indicator. Only Jamaica, Uruguay, and Guyanaimproved their energy efficiency Studtion

The Latin America Report, The Multilateral Development Banks Energy Project, Ingtituto del Tercer Mundo,
1997, Summary, p.5-8

IBID
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during thistime®. This net decreasein energy efficiency in the region asawhole can most likely be
atributed to the predominant devel opment mode!, which fosters urban growth and consumerismi®.

Some commercid organizations such asthe Caribbean Hotel Association (CHA) have sponsored
educationd programs in energy management. These courses were offered to members and nor+
members of the CHA at a nomina cost. Response has been described as poor to fair in the
countriesin which the program has been offered.

CURRENT GOVERNMENT AND UTILITY PROGRAMSAND POLICIES

With regard to energy conservation or efficiency programs currently offered by governments or
utilities in the OECS, we were unable to find many examples. In the countries visted, it was
mentioned that import duties and consumption taxes on energy conserving products such as solar
water heaters or windmills would be waived or reduced. We were unable, however, to obtain
written confirmation of this policy being legidated.

Thereisalong history inthisregion of discussng policies and procedures for energy management
and renewable energy technologies. Officid policies and studies have been developed by severd
organizations including the Caribbean Association for Suitable Tourism, Caribbean Council on
Science and Technology, and the Centrefor Environment and Development at the University of the
West Indies. The generd consensus reached by these groups is that energy management is a
worthwhile achievable god that will pay large dividendsto the countriesthat choosetoimplement a

program.

In Grenada the eectric utility is private, and it has been negotiating with some of its largest
customers about implementing some demand Sde management srategies in order to reduce the
daily system demand spike. These strategies haveincluded an education campaign for customerson
demand side management and load shifting. The ultimate objective isto ingadl eectronic demand

IBID

1 BID
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metering for their largest customers that will alow these customers to have access to ther
consumption records and profiles viathe Internet.

The Caribbean region has severa examples of successful government and utility sponsored energy
management programs. Section 5 of this report describes rograms in Barbados, Bermuda,
Jamaica, Guadalupe, and Martinique. The success of each one demongtrates that the energy
consumersof the regionwill gladly participatein these programswhen these cusomersare properly
informed and sufficiently motivated.

Lewis Engineering Inc.
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4.1.2

OPPORTUNITIESFOR ENERGY MANAGEMENT

NEW TECHNOLOGY APPLICATIONS

Residential Sector

Figure 2 showstypica consumption figuresand efficiency opportunitiesfor atypica residenceinthe
OECS. Energy use is not large. Most residences, including the one in this example, are not ar
conditioned, and rely instead upon shading and natura ventilation to keep them comfortable. The
maor energy uses are the kitchen gppliances. Replacement of a home refrigerator with a higher
efficiency mode does not appear to have agood payback, but ingtalation of high efficiency lights
and a solar hot water heater show good potentia. The residence example in Figure 2 uses an
electric sove for cooking, which explains the high percentage of consumption attributed to this
activity. Someresidences and most hotels use propane gasfor cooking. Theuse of solar energy for
cooking was not observed and is not considered practical for most homeowners.

Ingtdlation of photovoltaic pandsto supply asmall residential |oad has been demongtrated in rurd
areas of Jamaica that were currently not grid connected. When the cost of grid expanson is
factored in, the photovoltaic option appeared viable in the demondration. Since very few
residences in the OECS are not grid connected, there seems to be limited opportunity for the
technology and its current cost. Our analys's suggested that over aten (10) year lifespan, the
photovoltaic system would supply asmall residence at roughly 10% above the current residentia
electric rae. This andyss indicates that, with continued technicad improvements and price
reductions, photovoltaics may be viable even in grid supplied areasin afew years.

Commercial Sector

This sector isdominated in most OECS countries by the hospitaity business, comprised mosily of
hotels, guesthouses, and restaurants. Figures 3 and 4 show thetypica energy use breakdown for a
SX (6) guestroom hotel or guesthouse and for a 100 room hotel. The largest energy users are air
conditioning and hot water production.
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Figure 2. Typical Residence

Residential Electrical Consumption
Residential Energy Consumption
electric cooking
lighting 3.50%
refrigeration 7.50%
COOking 49% i ighti refrigeration
water heating 36% remander lgrn 8%
remainder 4% _
water heating
3%
cooking

48%
Potential Energy Improvements
Item Installed Cost ($EC)  |Annual Savings (JEC)  |Payback (yrs)
replace incandescent bulbs with CFL's 464 99 4.7
replace refrigerator with high eff model 1800 160 11.2
replace electric water heater with solar heater 3622 1432 25

Notes:

- all costs are in EC$

- calculations are based on energy pricing supplied by LUCELEC
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Figure 3. Typical Small Hotel/Guesthouse

- 6 guest rooms
Electrical Consumption

lighting

air conditioning
water heating
refrigeration
laundry
remainder

Potential Energy Improvements

1.70%
61.70%
26.30%
1.50%
7.10%
1.70%

26%

Small Hotel/Guesthouse Consumption propane gas

refrigeration

water heating

cooking

laundry
7% remainder

2%

lighting

2% 2%

air
conditioning

61%

ltem Installed Cost ($EC) Annual Savings ($EC) Payback (yrs)

replace incandescent bulbs with CFL's 2204 561 3.9
replace refrigerators with high eff models 2800 320 8.8
replace electric water heater with solar heater 10278 11900 0.9
install high eff air conditioners (EER 11) 15600 7609 21
insulate attic above conditioned spaces 3000 4360 0.7

Notes:

- all costs are in EC$

- calculations are based on energy pricing supplied by LUCELEC
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Figure 4. Typical Large Hotel
- 100 guest rooms

Large Hotel Electrical Consumption Large Hotel Consumption
propane gas cooking
lighting 1.60%
air conditioning 54.20%
water heating 28.60% refiigeration _
laundry 14.30% 1% remf;‘der
refrigeration 0.50% °
remainder 0.80% laundry lighting
14% 2%
water air
heating -
conditioning
29% 306
Potential Energy Improvements
ltem Installed Cost ($EC)  JAnnual Savings ($EC) Payback (yrs)
replace incandescent bulbs with CFL's 25520 6832 3.7
replace a.c. units with central chiller and fan coils 1018000 190000 5.4
replace electric water heaters with solar heaters 105000 179100 0.6
install high eff air conditioners (EER 11) 203000 99000 2.1
insulate attic above conditioned spaces 8000 11300 0.7
install digital control system 70000 34000 2.1

Notes:

- all costs are in EC$

- calculations are based on energy pricing supplied by LUCELEC
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Other mgjor users are lighting and laundry gppliances. As demongtrated in Figures 3 and 4, the
application of new technologies can result in rgpid investment recovery. Thetwo best examplesare
attic or roof insulation above conditioned spaces, and replacement of ectric hot water heaterswith
solar units.

In the large hotdl scenario, replacement of standard efficiency room air conditioners (EER8) with
high efficiency units (EER11) offersamore attractive payback than the option of ingaling acentra

chilled water system and distribution piping. The chilled water sysem ismore efficient and offersa
higher EER (18), but isnot as atractive due to the higher cost of ingtaling the distribution piping in
an exiging building. For new congtruction wherethetotal cooling load exceeds 350 kW, a central

chilled water system will prove to be the most cost effective solution over the expected life of the
building.

Digita control systems in large hotels are dso a good investment. These refer to an automated
system of room sensors that automaticaly reduce power consumption in guestrooms that are
unoccupied. These systems are typicdly activated by an eectronic room key that will switch the
room from >unoccupied= to >occupied= mode. These systems typicaly offer the flexibility of
shutting off dl or part of the rooms dectric circuits powering such things as lights, televison, arr
conditioners, and radio.

Lighting represents less of the total load in hotelsthan it doesin office buildings (Figure 5), but the
usageissgnificant enough that retrafitting of exigting light fixtureswith high efficiency fixtures offers
a reasonably attractive payback. For interior applications, T8 fluorescent tubes and compact
fluorescent lamps offer the best savings with minimum fixture modifications. For exterior lighting,

compact fluorescent, metal hdide, and high pressure sodium lamps will provide good energy

savings, compared to the current standard of incandescent and mercury vapour lamps.

The hospitdity industry aso uses large amounts of energy for cooking and laundry. The use of
electric dryersinthelaundry representsthelargest portion of theload. Dryersthat use other energy
sourcesto provide the drying heat are cheaper to operate. Theseinclude propane and steam heated
dryers. Solar hesting can aso be used to provide the heet source for drying, athough in larger
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hotels with large laundry demands, it may not be able to provide the high
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4-7
Figure 5. Typical Large Office Building
- 5 floors @ 10000 sq ft per floor
- 50 hours per week normal operating hours
Office Building Electrical Energy Consumption ] - i
Office Building Energy Consumption
lighting 32.70%
computers 2.80%
air conditioning 61.20% remainder
water heating 0.40% water 3% lighting
remainder 2.90% heating 33%
0%
air
conditioning computers
61% %
Potential Energy Improvements
ltem Installed Cost ($EC)  |Annual Savings ($EC) |Payback (yrs)
replace 40 watt fluorescent tubes with high eff 34 watt 33750 21150 1.6
replace air conditioners with central chiller and fan coils 1240000 139300 8.9
replace electric water heaters with solar heaters 3622 1791 2
install high eff air conditioners (EER 11) 312000 48800 6.4
insulate roof 30000 16169 19
install digital control system 40000 26800 15
replace 40 w task lights with 15 w CFL's 5800 1490 39

Notes:

- all costs are in EC$

- calculations are based on energy pricing supplied by LUCELEC
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heet that dlows rapid drying required by busy hotels. A recent European dryer design has a
mixture condensing core and recirculates the air in the dryer, eiminating the need for an externd
vent, and improving energy efficiency greatly. These units, however, aredower than conventiond
electric dryers, and are not yet availablein commercia sizes. Commercia dishwashersthat include
heet recovery on the wastewater are readily avalable and many existing dishwashers can be
retrofitted with wastewater heat recovery sysems. Depending upon the amount of use the
dishwasher gets, these systems can offer good paybacks.

ENERGY CONSERVATION MEASURES

Commercial Sector

During discussionswith ownersand managers of commercid propertiesin . Lucia, Grenada, ad
Montserrat, the overriding concern about implementing energy conservation measures was initia
capitd cost. Many commercid establishments find it difficult and/or expensive to raise money for
capital improvement projects.

However, there are examples of consarvation programsin commerdd buildingsachieving sgnificant
savings with very little investment required. A government office building in St. Luciawas ableto
reduce itsannua electrical energy consumption by closeto 15% through a staff energy awareness
program. That program educated employeesin the building to be vigilant about switching off energy
using appliances within their workspace when not in use. Lighting levelsin most open office areas
were reduced with no complaint from workers about lack of sufficient ambient light. Building
cleaning and security staff wereingtructed to ensurethat dl air conditioning equipment was switched
off after hours, and only a minimum number of lightsleft on to alow deaning and security patrols.
Theinitid 15% saving hasfluctuated over the years, as saffing levels and building operating hours
have changed, but the underlying approach istill vaid, to empower peopleto control energy useto
suit their own requirements.

In the hospitdity industry, it is not as practical to ask guests to switch off unnecessary gppliances
when not in use. One campaign with hotel guests that has been successful is voluntary reuse of
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towel sand bedding without daily laundering. Guests are asked to place acard onthe bedif they do
not require fresh bedding. The bed is then made without changing and laundering the shests.
Smilarly guests are asked to place towd s they want replaced on the floor or in the bathtub. Other
towe swill be hung back on the towd rack for reuse. This mesasure cogts the hotels very little but
savesthousands of litres of water annually, aswell asthe energy required to heet laundry water and
to wash and dry that laundry. This program would have a doubly beneficid effect in OECS
countries, due to the high cost of supplying both potable water and electricity.

One potentia method of funding more expensve energy conservation measures, such asingdlation
of solar hot water hesters, more efficient air conditioning systems, or digital control sysemsisusng
an Energy Services Company (ESCO). An ESCO isacompany that offers servicesto implement
energy conservation measuresin afacility a no up front cost to the customers. The ESCO recovers
its investment by recelving a portion of the savings from the facilities utility bill over a contracted
period of time. The ESCO business has been successfully operating in North America for over
twenty (20) years and has now been spreading to other parts of the world. This concept was
mentioned during discussons with commercid facility owners and managers in . Lucia,
Montserrat, and Grenada and there was ahigh level of interest. Table 4.6 provides a summary of
the energy conservation measures (ECM) undertaken at four Jamaican hotelsby an ESCO business
based in Jamaica.

Residential Sector

Opportunitiesintheresdentia sector are, asmentioned earlier, concentrated in lighting, gppliances,
and hot water production. Capitd investment in improved technology for efficiency gainswill be
difficult for many homeowners. A residential solar hot water program in Barbados has been very
successful in converting residentia hot water production form electric to solar. Onereason for this
successwasthat the government provided up front financing for the units, and alowed homeowners
to defer repayment until the following year. This financid incentive coupled with a good public
rel ations and marketing campaign, has resulted in the ingtalation of solar unitson gpproximately 1/3
of the resdences in Barbados. Most homeowners have seen paybacks of 2.5 years.
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Table 4.6
Summary of ECM Undertaken at Jamaican Hotels
ECM Annual Savings Payback Return on
inYears | Investment
KW.h | % Total | kW | Cost
Savings (USS$)
80 gdlon/day retrofit solar | 3,964 96% 9 540 2.0 42%
water heating system
ASensorstat@ guest room | 339,187 30% - 39,919 1.6 57%
occupancy sensor controller
Replaced mini-split with 198,000 31% 44 | 22,980 3.3 24%
water cooled hi-efficiency
100 ton screw chiller
Roof insulation with spray 23,350 72% - 21,780 1.7 52%
applied polyurethane foam
Install 100 ton air 108,308 8% - 11,914 0.4 241%
conditioner retrofit heat
exchanger to produce hot
water

The solar fraction throughout the OECS is smilar to Barbados, and energy costs are as high or
higher, so thereis no reason to believe that a smilar program could not succeed in some or al of
the OECS.

ESCO involvement in the resdentia sector would be difficult due to the smdl loads and large
numbers of potentid customers. A better solution likely lies with government or utility sponsored
incentive programsto encourage homeownersto purchase energy conserving products. An energy
efficient gppliance act, smilar to Canadaor the United States, would mandate minimum efficiency
standardsfor household appliancesthat could be sold inthe country. A public awareness campaign
run a the school, business, and household level would be designed to educate people about the
vaue of energy, and of the importance and financia benefits of conserving.

A great dead of new resdentia congtruction is aso ongoing in most countries of the OECS. This
presents an opportunity to ensure that newly congtructed homeswill be more energy efficient than
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older homes. To achievethis, the building code should be amended to include energy efficiency as
one of the design criteria. The most common mistakes seen in new congtruction were improper
orientation or Sting to take advantage of naturd ventilation from prevailing winds, inadequate
shading from direct sun, a lack of solar hot water hesting, and lack of roof insulation. The
adaptation of energy provisons in the building code will adso require a program of training and
certification for buildersin order to ensure that they are qudified to construct buildings to the new
code standard.

Transportation Sector

Asmentioned previoudy, most transportation in OECS countriesisby private motor vehicle. There
was no evidence found of regularly scheduled public trangportation or dternate energy vehicles.
Most of the urban areas observed were not designed with the automobilein mind. Most Stregtsare
narrow, with little room for on street parking or sdewalks. The large number of vehicles on these
narrow dredts results in traffic congestion with many vehides idling in traffic usng up vauable
petroleum resources without getting anywhere. Building larger roadsis not a practicd solution in
these densdly populated urban areas when available land is scarce and expensive.

A much better dternative is to encourage people to use public transportation for the mgority of

their short distance trips. None of the countries visited had a public trangportation system, and bus
and mini bus operators do not frequently cooperate to provide regular reliable scheduled service.
For this reason, al the buses tend to be on the streets during morning and evening rush hours, and
the remainder of the timethey are difficult to find. Peoplewill only be convinced to leavetheir cars
a home and use public transportation if the serviceisreliable, convenient, safe, and provides good
vaue. Further encouragement to use the service could be achieved through increased motor fuel

taxes, vehicle registration fees, and reducing the number of parking spaces in urban centres. The
benefits of such a program will be not only reduced energy consumption in the sector, but dso
reduced levelsof air pollution and freeing up space to make urban centres more pedestrian friendly.
Thislast factor has proven to beimportant inimproving tourist traffic and commercia devel opment
in urban centres,
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Other gpproachesin this sector could include encouragement for the use of zero emission vehicles
such ashicyclesand dectric cars. Traffic patterns could be atered on some streetsto give priority
to zero emisson vehiclesand public trangportation vehidles. Government or utilities could implement
apilot project by converting some or al of its vehicle fleet to eectric vehicles. Once people see
these vehicles on the dreet, they will see that they can function quite well. Tax incentives and
reductions in import tariffs for zero emisson vehicles will aso asss in encouraging people to
consider aternate methods of trangportation.

Thefishing industry in the OECS relies heavily on outboard motorsfor most smdl boats. Table 4.7
shows amuch higher number of outboards used rather than inboards. Outboards are availablein
smaller szesand can provide propulsion for even very smal craft. Inboard engines are much more
fud efficient and reliable, but are generdly available only in larger sizes. The large discrepancy
toward outboards is more indicative of the size of most of the fishing vessds than a deliberate
decision not to useinboards. Opportunitiesfor conservation here most likely requires reducing the
number of sl fishing boats and standardization on larger, more efficient vessdls.

APPLICATION OF ENERGY EFFICIENT PROCEDURES

Commercial Sector

As previoudy mentioned, opportunities for reducing energy consumption in commercid facilities
need not involve large capita investments in newer, more efficient technology. A well structured
program can dlow sgnificant reductions through better control of afacility’s energy use. Energy
efficiency can mean the efficient use of existing energy gppliances and systems. Some common
procedures that can improve efficiency include:

A Raise the temperature in ar conditioned spaces. Many people in these spaces complain
about being too cold. For alightly clothed person performing light work, 80EF and 50%
r.h. isquite comfortable and will require considerably |ess energy than maintaining a space
at 75EF and 50% r.h.
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Propulsion Systems Used by Commer cial Fishing Boatsin the OECS - 1997

Table4.7

L ocation Outboards | Inboards | Note
. Vincent 311 18 95% of outboards < 75 hp
80% of inboards > 100 hp
S. Lucia 798 6 98% of outboards < 75 hp
100% of inboards > 100 hp
S Kitts 133 34 90% of outboards < 50 hp
85% of inboards > 75 hp
Antigua 330 135 75% of outboards < 100 hp
85% of inboards > 100 hp
Montserrat 24 7 95% of outboards < 50 hp
85% of inboards > 75 hp
Grenada 734 81 90% of outboards < 100 hp
100% of inboards > 100 hp
Dominica 576 2 90% of outboards < 75 hp
100% of inboards > 100 hp
British Virgin Idands 74 36 69% of outboards < 100 hp

95% of inboards > 100 hp

Use operable windows, window blinds and shades, and ceiling or portable fans to keep

building interior comfortable without the need for as much, or any air conditioning. Moving
ar increases evaporative cooling from people=s skin.

Ensure al non-essentid energy using appliances are shut off when not in use.

Shut off unnecessary lights, especidly those close to windows during the day, and thosein
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occupied areas (occupancy sensors could be used for this). Use task lightsfor reading or
other work requiring additiond light.

5 Use cold water for laundry. Use laundry detergents specifically formulated for cold water
use.

.6 Ingtruct staff in the proper efficient use of dl energy using gppliances.

v Offer hoted gueststhe option of two (2) day laundry cyclesingtead of daily for bedding and
towels.

8 Keep refrigerators and freezers full, and shut off units not required.

4.3.2 Residential Sector

Many of the items previoudy mentioned for the commercid sector will aso be applicable in this
sector. The mgority of properties in this sector use much less energy per capita than the
commercia sector, however, so the savings associated with many of these procedures will not be
as Sgnificant. The size and growth of the sector, however, make even smal savings per residence
ggnificant if gpplied to the entire sector.

Thedectricd utilitiesinterviewed during our Steinvestigetion al had asmilar daily demand profile.
It showed areasonably consstent load from 9:00 am. to 5:00 p.m., followed by asharp increase
to a peak occurring between 7:00 p.m. and 9:00 p.m., followed by a gradua decrease to an
overnight low between 2:00 am. and 6:00 am., then an increase back to the daily load plateau at
9:00 am. The daily load plateau is attributed to commercid, ingtitutiond, and indudtrid loads, as
well asresdentid. It usualy does not present a capacity problem for utilities.

The evening demand spike, however, is atributed mainly to the resdentia sector. Peoplecoming
home from work and school begin turning on lights, televison, kitchen gppliances, and using hot
water. It is this spike that utilities must provide additiona generating capacity to satisfy, and this
additiond generating capacity isotherwise under utilized. Asoverdl system capacity grows, utilities
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are forced to invest in new generating capacity sooner to meet this peak. They have, therefore,
acknowledged that it isintheir best businessinterest to encourage conservation and efficient enagy
use procedures, especially during the peak use periods.

A consumer awareness campaign has been started in Grenada using pamphlets distributed to
customerswhen they pay their bills. These pamphlets describe the various components associated
with determining the price of dectricity and ingtruct people of theimportance of not using dectricity
unnecessarily. Further education attempts should be targeted to the school s, snce children aremore
attentive to the message delivered and they can take that message home and agpply it.

NEW GENERATION OPPORTUNITIES
Renewable Energy Generation

From arenewable energy perspective, the countries of the OECS arein avery favourable position.
Abundant sunshine and congstent winds are common on dl idands. Geothermal and hydro power
potentid existson someidands. Someidandsd so produce sufficient levelsof agriculturd resdueto
make biomass generation possible. One need look no further than the many old windmills on
Antigua, nolonger functional, that once formed the backbone of the sugarcane processing industry.
Entrepreneurs in the 18" and 19™ centurieswere able to utilize renewable energy for their benefit;
the same should be true in the 21% century.

With the exception of some hydroe ectric power developmentsin &. Vincent and Dominica, the
OECS countries have no commercid scae renewable energy generation facilities. Some of the
technologies that may be applicable in the OECS are asfollows:

4.4.1.1 Solar Photovoltaic Systems (PV)

Usaed mainly in smdl remote power and smdl-scae residentia applications, the PV market is
increasing by about 1,500 systems each year in Latin American countries. These systems have an
averageindalled capacity in therange of 30 to 50 W, which providesadequate dectricity for some

Lewis Engineering Inc.



domestic use. PV systems require minimum maintenance, arewel | suited for remote locations, and
are less expensive than present dternatives'. Countries demonstrating a successful PV market
include Jamaica, Honduras and the Dominican Republic.

4.4.1.2 Solar Thermal Devices

Solar water heaters can provide hot water to domestic users, aswell asin hedth centres, schoals,
and ather rurd community facilities, andin smdl indudtriesin hybrid sysems. Codsof solar thermd
sysems vary depending upon the size of the system, however, the operating cost of the systemiis
bascaly zero, and hence the investment cost will be rewarded throughout life long use of the
systlem®,

4.4.1.3 Sand Alone Wind Turbines

In the Latin American regions, the use of wind as an energy sourceisat avery preiminary stage.
Although successtul in other areas of the world, smdl wind systemsthat provide energy for village
eectrification, water pumping, battery charging, and smadl industrid uses are currently at a
preliminary feagbility sudy stage by the Nationa Rural Electrification Cooperatives Association and
the American Wind Energy Associdion. Old style wind systems with multi- blade mills on wind
farms are under operation in Guatemaa and Costa Rica, mainly for water pumping. Wind energy
studies and demongtration generation projects have taken place on St. Luciaand Montserrat. In
Antigua there are many old windmills, no longer in operation, that once were used to grind sugar
cane.

4.4.1.4 Wind/PV-Diesel Gas Hybrid Units

Hybrid units offer enhanced rdliability, with reduced fossi| fud use. They show potentid promisefor
rurd off-grid regions. These unitscould be used in communications sysems or asd ectricity supply

13 Gol demberg and T.B. Johansson, (Editors) Energy As An Instrument for Socio-Economic Devel opment,

United Nations Development Program, 1995, Chapter 6, p.4-5.
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to villages, or to individua households®. This system is promising for many countriesin the Latin
American region.

4.4.1.5 Micro and Mini Hydro

Thistechnology isdeveloping in many Latin American countries due to the geographic and climatic
conditions throughout the region; it has great potentid since hydro power is a Sgnificant energy
source in Paraguay, Costa Rica, Uruguay, Brazil, Honduras, and Peru. The environmenta and
socid consequences of large damsis now recogni zed, and funding inditutionswill typicaly now not
support these projects, but are encouraging mini-hydro, “run-of-the-river”, power projects™.

Dominicaand S. Vincent arethe only two (2) countriesin the OECSwith hydro generation. These
plants are smal and represent only asmal portion of each country’ s energy load. In most OECS
countries, fresh water is a scarce and vauable commodity.

4.4.1.6 Biomass Based Cogeneration

Thisisalarger scaetechnology used in plant facilities often with another power sourcethat typicaly
involves combustion of a biomass product (wood waste, sugar cane bagasse, etc.) to produce
electricity and Seam viaasteam turbine generator. Biomass generation utilizing sugarcane bagasse
is the third most widespread renewable energy source in the region, with arisng share of find
energy demand. Countriesincorporating thistechnology include Guyana, Cuba, Barbados, Brazil,
and Jamaica®.

During discussons with officids in the OECS countries, visited during the study the question of
biomass fired generation wasraised. Concerns about deforestation and the cost of trangportation

B Gl demberg and T.B. Johansson, (Editors) Energy As An Instrument for Socio-Economic Development,

United Nations Development Program, 1995, Chapter 6, p.6-7.

¥ BID

® TheLatin America Report, The Multilateral Development Banks Energy Project, Ingtituto del Tercer Mundo,
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of the resource to a generation facility was an obstacle to previous development atempts. In an
effort to reduce the transportation cost problem , small scal e biomass generation prgjectsproducing
less than 500 Kw could be explored for areas currently underserved by the nationa grid.

4.4.1.7 Geothermal

4.4.2

Also alarger scde technology used in plant facilities, geothermd energy supply is dowly gaining
ground in the region. The share of geothermd energy in primary energy supply is very low,
however, it isan important source used adong with eectric power in Costa Rica, El Sdvador, and
Nicaragua, which are countries that have ahigh share of geothermd energy in their primary energy
supply. In 1998, it accounted for 25%, and 11% of primary energy supply in Costa Ricaand El
Salvador™.

Geotherma potentia has been explored in both &. Lucia and Montserrat. Additiond foreign
investment will be required to overcome technica chalenged and devel op these resources.

Overdl, it gppears that there have not been any mgor legps into renewable energy uses in the
region. There are numerous existing cases in some countries, but they are isolated and margina
when considered in the overall energy balance™.

Conventional Generation

Within the context of thisreport, the term “ conventional generation” may tend to mideed, Snceitis
associated with the current Stuation, which has been described as inefficient and old fashioned.
However, conventiond generation, from an efficiency improvement perspective, may have
gpplication to the OECS energy regime.

16 Organizacion Latinoamericana de Energia (OLADE)Website: http://www.olade.org.ec/idiomas/ingles/

varios/sectorEnerg+(c)ticoCap3.htm

¥ TheLatin America Report, The Multilateral Development Banks Energy Project, Instituto del Tercer Mundo,

1997, Summary, p.7.
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Diesdl enginetechnology hasimproved immensdy inthe past twenty (20) years. Modern stationary
diesel engines have achieved thermd efficiencies wdl in excess of 40% in a Smple cycle
arrangement. Mogt utility diesdlsin usein OECS countries are not new, o an average efficiency of
36% is consdered a reasonable estimate of the current generation. Efficiency enhancements to
diesdl plants can be achieved by recovering thewaste exhaust heat from theenginesand usingiit for
generating additional energy. This is cdled a combined cycle arangement and involves the
ingdlation of awagte heat recovery bailer, steam turbine, generator, and associated equipment.

On atypica 3 MW diesd unit equipped with this additional equipment, an extra800 kW or 27%
could be generated with only 3% increasein fuel consumption. This system would raisethe overal
system thermd efficiency from gpproximately 36% to over 55%. For abase loaded unit running
8,100 hours per year, thisinstalation would provide a smple payback of just over two (2) years
based on the current average cost of diesdl fud in the OECS. Our anadys's suggests that this
technology isfeasiblefor unitsof 2,500 kW and larger, operating for 7,000 hours per year or more.

Additiond efficiency improvementsin conventiona generating plants can be gained through use of
variable frequency drives on variable load units, high efficiency transformers, and digita controls.

A cogt of sarvice study should be completed at al utilities so that they know exactly where their
inefficiencies are and how to go about addressing them. This study will aso dlow an accurate
determination of eachutility’ smargind cogt of production, whichisimportant when determining the
purchase price for power provided to private generators.
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INTERNATIONAL APPROACHESRELEVANT TO THE OECSSI TUATION

This section profiles someinternational gpproachesto energy management that offer lessonslearned
and techniques that have some merit for consderation in the formation of the OECS policy
framework. With one exception, the focus of the case examples is on initiatives that have been
gpplied inthe Caribbean region. Thereisan interesting array of energy management initiativesinthe
region, that range from aprimarily private sector thrust inasmal market nicheto alarge multi-year
program supported by the World Bank.

As s further eaborated, there redly is no one single "mode" that gpplies whally to the OECS
context. Energy management initiatives, as applied to newly developing countries, have been
continualy evolving with much of this evolution being afunction of the donor-recipient relationship
between the devel opment banks and individua recipient countriesor regions. What isimportant in
examining these gpproachesiswhether they haveindeed helped to establish the "foundation” for an
eventud transformation of the energy management market, whichis considered to bethe necessary
outcome of an energy efficiency policy and supporting initiatives.

A market transformation refers to a concept that has been at the centre of indtitutional energy
planning (i.e,, government and utilities) for roughly the past ten years. It hasbeen characterized asa
"meany-faceted srategy aimed at changing the structure or function of themarket or the behaviour of
market participants to prompt the adoption of energy efficient products, services and practices.'*®
In other words, the sought after outcome of a successful market transformation isthat the demand
for and supply of energy efficient products, services etc., becomes the norm rather than the
exception. One of the best examples continues to be the eectric motors initiative developed by
B.C. Hydro, which resulted in the annud sdes of high efficiency 1-200 HP AC polyphase motors
changing from 20% to 80%. Emerging from thisexperienceisthat severa key conditionsmust bein
place for atransformation to occur:

$ A champion with along-term commitment.

% pan York, Energy Centre of Wisconsin, A Discussion and Critique of Market Transformation, 2000
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$ Energy prices and energy price structure that sends the appropriate sgnas to the market.

Spedificaly, this section profiles the following initigtives

A The Jamaica Demand Sde Management Pilot Program: Thisisa case example of a
donor bank's long-term commitment to support capacity in a country to develop and
deliver DSM.

2 The Bermuda Energy Service Company model: Thisisacase example of how aproven
North American model has been gpplied to asmal energy management market.

3 The Barbados DSM and solar DHW initiatives. This case example illugrates the
chdlenge of moving from the study to implementation phase for DSM and dso comments
on the experience of the country's solar DHW initiative.

4 The compact fluorescent lighting initiative in Guadel oupe and Martinique: Thiscase
exampleillustrates how aconcerted effort by one utility can hep foster some limited market
transformation.

51 CASE STUDY #1:. JAMAICA PUBLIC SERVICE COMPANY DEMAND SIDE
MANAGEM ENT DEMONSTRATION PROJECT

5.1.1 Introduction

The Jamaica Public Service Company (JPSCo) isacrown owned eectric utility company serving
al sectors of the Jamaican economy. Since 1994, JPSCo has been implementing a DSM

demonstration project designed to establish the foundation in Jamai cafor sustainable and successful
energy efficiency initiatives. This profile highlightsthe key aspects of the project, the outcomes and
lessons learned.
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This project was financed primarily by the Globa Environment Trust Facility (GEF) of the World
Bank and the Inter- American Development Bank, along with some funding from the Rockefeller
Foundation and the Canadian Trugt Facility. The World Bank has been the main ingtitutioninvolved
in the project, and considered the conditions in Jamaica to be suitable for demongration of afull
scale, multi-faceted initiative. Indeed, at the time this program was launched, perhaps with one
exception, it was the most ambitious energy efficiency initiative in adeveloping country. A tota of
$3.8 million in grant funds was provided to the program by GEF of the World Bank, with a
remaining $8.7 million in loans and grants from the other financing organisations™.

Prior to the DSM initiative, there had not been any sgnificant gain in energy efficiency in Jamacain
over twenty years. Indeed, Jamaica had a reatively high-energy intendty compared to smilar
economies at roughly the same standard of living, such as Tunisia, Turkey, Colombiaand Thailand.
JPSCo considered DSM as a possi ble meansto offset the growing demand for eectricity, without
incurring largeinvestmentsto new generation and transmission and distribution capacity. JPSCo had
to ded withthe high margind costs of supplying dectricity; Jamaicaimportsal of its primary fud o
therewas asignificant foreign exchange eement to JPSCo's operations?. Moreover, the utility was
aso incurring a high percentage of line losses.

Key Aspects of the Project

The project targeted al sectors. resdentid, commercia/inditutional and indudtria but mainly
focussed on the firgt two sectors. The project fostered investments in energy retrofits, equipment
replacement and commercid new congtruction opportunities. There was adso an eement of the
project that focussed on renewable energy forms, notably solar domestic hot water (DHW) and
photovoltaic power (PV) applications®* Underlying the development of sector specific activities

¥ Marti not, E. and O. McDoom. Promoting Energy Efficiency and Renewable Energy. Global Environment

Facility. p.71.

20 Harris, H. Jamaica Public Service Company. "Energy Efficiency and the Jamaica Public Service Company”

presentation, Roundtable on Energy Efficiency, 1997, Kingston, Jamaica.
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were three key "cross-cutting” initidives

$ Interna Capacity Building: This refers to ongoing training and capacity building of the
JPSCo gaff assgned to the DSM program. Anindependent DSM unit was established and
daff received both management and technica training and support.

$ Externd Capacity Building: JPSCo facilitated avariety of training and awareness activities
directed to what would have been considered to be apotentia energy management industry
(i.e, digtributors, retallers, contractors, engineering community).

$ Awareness Building: Considerableresourceswere alocated to establishing and thenrasng
awareness among al sectors of the economy of DSM as a solution to questions of energy
cog, reliability and qudity.

At the sector level, the key program initiatives and results were asfollows:
5.1.2.1 Residential Sector: DSV Package

The activities targeted to the resdential sector were designed to generate an environment in which
househol ds would undertake actions with the expectation that the investments would pay off and
that the trade allieswould support the program. The focuswas on lighting and hot water usage using
a package approach.

Initidly, under a pilot phase, compact fluorescent lamps (CFL's), low flow showerheads,
faucet/sink aerators and refrigerator gaskets were provided at no cost to 100 participants. JPSCo
initiated a school based publicity strategy, generating press coverage and contact with students,
teachers, and parents regarding awareness of energy usage patterns of gppliances and other
household products. Phase | provided a strong foundation for implementation of amore ambitious
program. An evauation found that energy savings and peak demand reduction from the pilot
exceeded the projected impact®. Survey resultsfound very high levelsof customer satisfactionwith

22 Harris, H. Jamaica Public Service Company. "Energy Efficiency and the Jamaica Public Service Company”
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the products and services received.

This second phase of the resdentid program involved gpproximately 38 thousand customers
idand-wide, sdlected at random and representing about 10% of thetotal residential customer base.
This phase offered customers the choice of one of three packages at a 50% discounted price
(JPSCo shared the other half): i) 3 compact fluorescent lamps (CFL's), i) 3 CFL'sand alow flow
shower head and iii) a home energy audit and direct ingalation of energy efficient equipment,
including up to 5 CFL's and the energy efficiency actions included in the Phase | program. The
program piloted a new digtribution mechanism, snce the CFL's were sold through locd utility
officeswhere customers could get more information directly from JPSCo staff. Customers had the
option of adirect, up-front purchase at adiscounted price or purchase with repayment through the
monthly utility bill?2,

Follow up impact evauation studies in 1995 and 1996 showed energy savings of higher than
expected results for Phase 14, aswell as for Phase 11

Table5.1 Energy Savings Resulting from the Residential Program of the Jamaica

DSM Project
Phase| Energy Expected Savings Actual Savings
Annud Energy Use | 18000 kW.h 58021 kW.h
Peak Reduction 2kwW 5.2 kW
Phasell | Annud Energy Use | 4,393 MWh 5,437 MWh
Peak Reduction 1.0 MW 1.67 MW

presentation, Roundtable on Energy Efficiency, 1997, Kingston, Jamaica.

23 Harris, H. Jamaica Public Service Company. "Energy Efficiency and the Jamaica Public Service Company”

presentation, Roundtable on Energy Efficiency, 1997, Kingston, Jamaica.

2 IBID

2 Harris, H. personal communication. August 20, 2000.
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The program evauations show the resdentia pilot to have been successful from both acost and
awareness standpoint. Indeed, from the JPSCo perspective, the andysis showed a Benefit/Cost
(B/C) ratio of 4.0 (avoided cost savings to the utility of US$5.66 million); from the societd

gand-point, the B/C ratio was 6.3. For customers, the B/C ratio was 7.0 reflecting the rapid
paybacks from purchase of CFLs (lessthan 2 years). A survey of customers showed that the top
motivation for most participants was to save money on their monthly bills®

The program aso madeinroadsin the energy management infrastructure. Retailers began stocking
eligible products and, over time, the price of products such as CFLs declined with increasing
volumes. For example, the price of CFLsdeclined from Jm$800-$900 per unit to about $460 per
unit.

5.1.2.2 Residential Sector: Renewables

A solar DHW initiative was implemented to demondrate the technica and cost performance of
such gpplications. More than 300 units have been ingtdled in theresidentia sector. JPSCo solicited
bidsinternationally to supply the solar DHW systemsand an | sradli supplier was sdlected. The 200
and 300 litre units cost $730 (U.S.$) and $1065 (USS$) respectively, generating paybacks of 4-5
years. A key aspect of the solar DHW initiative was the establishment of a revolving fund.
Customer payments through their utility bills are dlocated to a revolving fund for future utility
investmentsin solar DHW ingtallations™ .

JPSCo dso launched a PV pilot to demongrate the performance of such applicationsto off-grid
communities. "Solarex" pands with AC inverters were inddled in 2 villages a a cost of about

$1000 (US$)/unit. JPSCo has estimated a 15 year smple payback on the installations?.

5.1.2.3 Commercial/lnstitutional Sector: Retrofits

2 Harris, H. Personal communication. August 20, 2000.

2t Harris, H. Personal communication, August 30, 2000.
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JPSCo implemented retrofit initiatives in both the large and smal commercid/indudtrid (C/l)

sectors. In the large C/l segment, initidly the utility had hoped to secure third party financing
support from the Jamaican banking community, but ultimately most of the DSM invesmentsin the
large C/lI segment were self-financed. JPSCo financed approximately 17 energy auditsto identify
energy efficiency measures deemed to be most cost-€effective a each facility. Facilities were
selected based on areview of gpplications and ranking againgt the following criteria: high potentid

for energy savings, vishility; facility type; occupancy types, and, an existing maintenance program.
Of these 17 customers, to date 6 have proceeded with retrofits. Theretrofitstargeted upgradesin
lighting (energy efficient lamps and ballasts), refrigeration, air conditioning and ventilation systems®.

Inthesmal C/I ssgment, JPSCo financed the full retrafit up-front with cusomer repayment through
the utility bill. A total of 10 fadilitiesimplemented retrofits under this initiative™.

5.1.2.4 Commercial/lnstitutional Sector: Solar DHW

JPSCo aso launched a limited solar DHW pilot in the C/I segment, with a specific focus on the
hotel sector with a25-hotd Pilot. Thereare over 177 hote'son theidand, and prior to thisinitiative,
only 22 of them were usng some form of solar water heating. The program was designed to
demondtrate thetechnicd performance, reliability and cost effectiveness of solar water heatinginthe
hotel sector as a pilot example. It involves complete ingdlation and maintenance for five years,
while the customer/hotel operator repays the cost from the savings on their dectricity hill. This
resultsin lower operation forecasts for the fadilities and demand management for the utility®. To
date, 13 hotels have taken advantage of the program, bringing thetotal number of hotelsusing solar
water heating to 35%.

29 Jamaica Public Service Company Website: http://www.jpsco.com/press/dgedisave.htm

%0 Harris, H. Personal communication, August 30, 2000.
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Box 5.1.1: Case Example of Commercial Retrofit Program®,*

As one element of the commercial retrofit program, JPSCo's head office underwent a building retrofit as a
DSM Demonstration Pilot. The retrofit included air conditioning equipment including air handling units,
chillers and control systems, building interior and exterior lighting including sensor controls, and a
computerized energy management system. The following table demonstrates the changes in energy
consumption realized from these retrofits.

The installation cost of thiswas $630,000, with an estimated payback time of 3.1 years. Energy costs of 33%
have been realized as aresult of these retrofits.

JPSCo Head Office DSM Project - Changein Energy Consumption (kWh)

Lighting HVAC Total
Before 909,260 1,402,887 2,598,642
After 239,946 575,765 1,102,206
Savings 669,314 827,122 1,496,436
% Reduction 4% 59%% 58%

5.1.2.5 Industrial Sector

Despiteinitid efforts to develop acomprehensve DSM initiative in theindustrid sector, JPSCo's
effortsin this sector were more limited than in the other two sectors. The "Economic Development
Incentive" (EDI) offered companies an off- pesk rateto induce them to shift loads. Companiesusing
more than 1500 kVA per month were digible to apply for the EDI. Those who increase their
off-peak dectricity use by 3 percent in the first Sx-months on the program and attain increased
levelsof 5 percent in ayear will regp the benefits of significant savingson their dectricity bills®. For
companiesthat are ableto shift loads, an incentive of thisnature can pay off. Oneloca brewery has
saved over $2.4 Millior®.

33
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36

Harris, H. "Energy Efficiency and the Jamaica Public Service Company" presentation, Roundtable on Energy
Efficiency, Dec, 1997, Kingston, Jamaica.

Harris, H. "An Overview of the Jamaica DSM Project” presentation, Symposium on Sustainable Energy
Optionsfor Small Island States, 1998, New Y ork, US.

Jamaica Public Service Company Website: http://www.jpsco.com/press/dgedisave.htm

Jamaica Public Service Company Website: http://www.jpsco.com/press/dgedisave.htm
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Table5.2. Number of Facilities Involved in Each Program of the DSM Project®’

Program Number of Facilities

Resdentia Phase | 100
Resdentid Phasell 30004
Cogeneration 1

Heed Office Retrofit 1

Large Commercid Retrofit 5

Large Commercid New 1

Smal Commercid Direct Inddlation 7

5.1.3 Statusand L essonsL earned

The JPSCo DSM program is a a crossroads, mainly because there is great uncertainty as to
whether the utility will continuewith aserious DSM mandate. In the past two years, there hasbeen
a generd winding-down of the program, as World Bank funding was phased out and utility
commitment declined. JPSCo managemernt has been focussed on improving the overdl financia
position of the company, with the god of privatizing the operations. In such an environment, the
prospect of lost revenue (without rate basing the DSM costs) has weighed against competing
arguments of avoided or deferred investments in new generation capacity and other infrastructure
costs.

Scaeisdso an influencing factor. Thereisthe view that the Size of the DSM impact must belarge
enough to avoid or defer new infrastructure investments. The redlity isthat it takes many yearsto
scae up aDSM program and, even then, DSM may never achieve the 25 to 50 MW reduction
commensurate with the minimum size for new generation plants®.

37 Harris, Hugh. Personal Communication, August 20, 2000.

3 Harris, Hugh. Personal Communication, August 30, 2000.
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5.1.3.1 Key Lessons Learned

A Institutional Commitment over the Long-term: The current uncertainty of the JPSCo
DSM program servesto highlight theimportance of long-terminditutionad commitment asa
key factor for success. In particular, the experience from North America shows quite
clearly that the most successful DSM programs were those where the utility was involved
for the long-run. It amply takes time to develop internal capacity and, at the same time,
build the externd awareness, infrastructure and dliances to ensure that sector specific
initigtives will succeed.

Inthe JSPCo case, acritica part of theingtitutional commitment wasthefinancid and other
support provided by the World Bank. To its credit, the Bank recogni zed that establishinga
strong foundation for DSM in Jamaicawould take time and require resourcesfor training
and cgpacity building. The Bank dso showed flexibility insofar asthey were willing to live
with adjustments to the scope and timing of specific DSM initiatives under the program.
This is an important attribute because no one edly knows how some aspects of a
multi-faceted DSM program will fare in alargely new market for energy managemen.

2 Balancing Market Transformation With Short-Term Actions. The JPSCo experience
dsoillugratesthe chalenges of applying proven North American DSM conceptsto aless
developed economy with no real energy management experience. From the outset of the
program, there was a focus on market transformation, to help ensure market demand for
more energy efficient products and services while increasing thewillingness of suppliersto
produce them. This focus necessitates action on many fronts in that the utility must
necessarily ded with the whole supply infrastiructure aswell as building awareness among
various customer groups. The JPSCo experience does suggest that the DSM activities
were garting to affect amarket transformation. For instance, retail prices of some products
began to decline as digtribution channels started to respond to increased demand by
increasing their stocks of the products.
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On the other hand, JPSCo officids believe in retrospect, that program did not alocate
sufficient resourcesto short-term demongtrations with which avareness and acceptance of
new techniques and technologies might have been hastened.

3 Addressing the First-Cost Barrier: As eaborated in section 6, the first-cost barrier
continues to be amgor impediment to customer investmentsin energy management. The
JPSCo program was ableto begin addressing the problem by subsidizing theinitiad cost and
then offering participants the opportunity to repay the investment through the utility billing
mechanism. Just as importantly, the incoming customer payments were dlocated to a
"revolving fund" dructure dedicated to future utility DSM invesments. Many of the
commercid consumers bought into the energy efficient measures with credit provided by
the utility, suggesting that the high-first cost barrier is quite a significant hurdle®.

4 Training Investment: As previoudy noted, the program allocated cons derable resources
to in-house cagpacity building. JPSCo believesthisinvestment has paid off with acapacity to
develop and deliver DSM programs and services.

5 Establish an Understanding of the Market: The JSPCo program experienced growing
levels of awareness of DSM opportunities in the target markets, coupled with energy
efficiency investments that paid off with sgnificant economic benefits. The program
evauations suggest that activities designed to better understand the market contributed to
this success. These activities included market research on i) customer needs and
awareness, ii) product distribution channds, and iii) product and service availability and
qudity. The phasng of specific DSV activities dso endbled the utility to tet DSV
approaches and concepts (e.g., the phasing of the resdentia package).

.6 Product Testing and Labelling: Theeffectivenessof the DSV program was enhanced by
the presence of an effective gppliancetesting and labdling program in Jamaica. Through the

% Martinot, E. & O. McDoom. Promoting Energy Efficiency and Renewable Energy: GEF Climate Change

Projects and Impacts. Globa Environment Facility (GEF) of the World Bank. October 1999. p.99.
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JamaicaBureau of Standards (JBS), the program requiresal gppliances sold in the country
to undergo energy performance testing.

52 CASE STUDY #2: BARBADOS

5.2.1 Domestic Hot Water Heater Program

5.2.1.1 Introduction

In Barbados, since 1992 households have been implementing solar domestic hot water heaters
(DHW) to address the high cost of providing DHW services through dectric power. The
devel opment of thisinitiative was a collaboretive effort between the Energy Unit of the Minisiry of
Environment and Energy and an energy services company (ESCO).

There were two critical e ements to the program development and implementation.

Fird, there was the issue of sourcing solar DHW systems that would operate reliably and
cost-effectively in the Barbados conditions. Thisrequirement was addressed by examining
the existing technologiesin use on theidand - households have been gradudly implementing
DHW sysemsfor dmost twenty years. Thisnarrowed down thetype of DHW system that
would operate optimaly on the dand. The materias for the sysem components are
imported and then assembled in Barbados by 3 companies. The key factor that secured the
buy-in from these companies was a government tax incentive to the private sector to
manufacture the units®.

Next, therewastheissue of customer ability to pay the up-front costs. The 60-gdlon (240
litre) capacity units used in this program cost in the range of U.S. $2000 - $3000. The
government offered customers re- payment of the investment from their income tax return
the following year.

40
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5.2.1.2 Results
The program began in 1992 with the ingtalation of 11,000 units. As of 1999, it is estimated that
there are about 31,000 units in operation, representing gpproximately a third of the residential
DHW market. Thisprogram has achieved such agignificant successrate dueitsattractive financing
plan, reatively short payback period, and the high costs of dternative dectric heating sources on
the idand. Payback from investment in the units is estimated at only 2.5 years™.

5.2.1.3 Key Elements
The key dements of this program include:

$ Technica assstance viaan ESCO

$ Technology transfer
$ Technology promotion

$ Financing incentives.

5.2.2 Demand Side Management Plan

5.2.2.1 Introduction
Barbados Light and Power isapublic company providing power to dl sectorsin Barbados, roughly
92,000 customers. Growing peak demand in some key sectors of the economy had prompted the
utility to condder investments in new capacity. The utility was able to obtain a loan from the

European Development Bank. However, one of the conditions of the loan was that BLP had to
invest the equivaent of its interest payments on aDSM feaghility sudly.

4 Ince, David. Energy Department of Barbados. Personal Communication, September, 2000.
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The DSM feashility study was one of the most comprehengve assessments of energy management
potentia undertaken in the region, and provides some useful indicators for other countries in the
region. Both technical and economic potentialswere determined intheindudtrid, C/l and resdentia

sectors, with the threshold for the economic potentid based on the utility's avoided cost of

generation cgpacity. In addition, the study also included a characterization of possble DSM

initiatives that would be suitable to the estimated potentid. A comprehensive benefit cost analysis
was conducted of the DSM initiatives

5.2.2.2 Results and Satus

Overdl, the study showed that thereis significant cost- effective potentid for DSV indl threetarget
sectors. Moreover, the andysisindicated that awel |- designed and Strategic set of initiativeswould
aso generate net economic benefits, to the utility, the customer participants, and to society asa
whole. Following completion of the DSM study, BL P conducted an in-houseandysisof thesysem
cogt implications of ddlivering possble DSM programs. The thinking at the time was that, together,
al of the andytica work would be used to make the case to the Public Utilities Board (PUB) to
support the utility's investment in DSM.

At the present time, there has been no follow-up on the DSM plan. The BLP Managing Director
has not yet made a decison of how the DSM costs should be trested, i.e, rate based or
capitaized. At the sametime, there has been adday dueto the trangtion in mandate of the PUB to
that of anew organization, the "Fair Trading Commisson'”.

The Barbados DSM experience underscores the challenges and risksin carrying through from the
study to implementation phases. Certainly, the sudy phase was very useful, becauseit providesa
quantitative basis for decision-making, which, in turn, establishes credibility with BLP senior saff
and board, the PUB and other stakeholders among customers and trade dlies. The study phase
was aso important to help increase the awareness of key stakeholders of what DSM condtitutes
and thefinandia benefits it can reap.

Lewis Engineering Inc.



However, on the other hand, astudy of this nature establishes a momentum and expectations that
can serveto undermine the success of future, follow-up DSM activities. Companies, organizations
and inditutions in the indudtria and C/l sectors were consulted and cooperated with data and
accessto thelr facilitiesfor surveysand energy audits. Their engagement in the process aso served
toincreasetheir expectationsthat BLPwould proceed with areasonably ambitiousDSM program.
It has been more than eight (8) months since the study was concluded and sincefina presentations
on results were made and, yet, no follow-up action. In particular, there are two sectorswherethis
lack of follow-up islikdy to be of most Sgnificance, industry and the commercid sector.

At the time when the DSM study was conducted, severa industrial companies had opted to
sdf-generate power using diesd gen-sets; they concluded this to be aless expensive option than
purchasing power from BLP. However, the prospect of the utility offering some DSV support
generated some genuine interest among these companies, and possibly a means with which the
utility could get them to opt back into the grid. If thereis no near-term follow-up, thismay confirm
the views of these and other companies that the utility is not redly listening to their concerns.

The commercid sector had been exhibiting rapid growth, particularly inthe hotel and office sectors.
This presented the utility with an opportunity to foster energy efficient desgns into the new
developments. Again, falure to act quickly will result in Sgnificant "lost opportunities'.

To summarize, the DSM sudy resulted in the following key outputs:

A At a median annuad demand growth rete, the andys's estimated a technica potentia for
energy management, by 2010, of 29% and 30% respectively, for energy and pesk
demand.

2 At the same growth rate, the analysis estimated an economic potentia of 23% and 25%,
again for energy and demand savings respectively. Of particular noteisthat therewasonly
a smdl difference between the technical and economic potentias, indicating that most
actions are cost- effective againg the utility's estimates of avoided cost of new generaion

capacity.
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5.3

531

3 DSM programs were characterized and assessed for dl three sectors. The programs are

designed to foster market penetration of the EM actions generating the best savingsand as
well as being cogt-effective. All three sector programs would have a strong awareness
component, but particularly focussed on the residentia sector. There is aso a strong
"cross-cutting” eement focussed on working with thetrade dliesto ensure supply of quaity
EM products and services.

4 All of the programs were assessed to be beneficid pogitive from society's perspective, as
well asthosefrom the utility and the participants, generating postive B/C ratios. Theoverdl
B/C ratio from the ratepayer perspective was only margindly below 1 indicating thet rate
impacts would be margind.

CASE STUDY #3: THE ESCO EXPERIENCE IN BERMUDA
Introduction

Energy Service Companies (ESCOs) offer turn-key energy management services, primarily through
energy performance contracting (EPC) which can dso include project financing. EPC is a
successful businessin North Americareaching in the hundreds of millionsin annud sdes. Thiscase
study profiles how this private sector approach has taken hold in the Bermuda market.

BESCO wasformed in 1995 asanon-regulated subsidiary of the Bermuda El ectric Light Compery
Ltd. (BELCO). The ESCO option emerged following someinitia load research and DSM planning
conducted by a consulting firm for BELCO. The utility determined that, as an unregulated

subgdiary, energy management services could be offered to its customerswithout having the costs
of such an operation rate based (there have been no rate increasesin the past five (5) years, with
the exception of afud adjustment clause).

BESCO sarvices include: energy audits, energy master plans, turn-key project implementation,
control system design, lighting design, project/congtruction management, commissoning and
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5.3.2

financing. They aso provide power protection and control system design services for smaler
commercia operations and households. To date, BESCO has focussed on the C/I market,
primarily on inditutiond buildings.

Key Activitiesand Results

BESCOisnow firmly established in the Bermudaenergy management market and hasdeveloped a
grong in-house capability to develop and implement projects and services. BESCO has made
ggnificant inroads in its target market and, as a consequence, is looking to expand operations off
theidand to other countriesin the Caribbean. The company estimatesthat approximately 70% of its
target market has been penetrated.

Some key aspects of the BESCO experience are summarized as follows™:

a Investment in project devel opment: BESCO recognized early on that the company had to
invest consderable resources to generate customer awareness and demand for thelr
sarvices. Thisinvestment not only included extensive and well targeted marketing but was
aso embedded in the company's service offering. Initidly, BESCO provided the up-front
energy audits and master plans & little or no cost to the customer (the company now
charges for these services).

2 Devedop Solid InHouse Capecity: BESCO bdieves tha its initid investment in
development of in-house capacity isnow paying off with efficent and effectivetechnicd and
management cgpability, a cgpability that has served to make the company largdy
independent from outside engineering consultants. At the same time, the connection to
BEL CO has dso helped as BESCO has been able to share some of the utility'sin-house
resources such as purchasing, CAD and retail outlets.

2 Kevin Janzen, BESCO. Personal Communication, August 30, 2000.
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Customized Marketing: In a smal market environment, BESCO quickly recognized the
need to customize its marketing efforts to the individua needs and characteridtics of the
large C/I customer prospects. A focuson CEO and senior leve officidshaspaid off for the
company. This focus has been particularly key to the chdlenge of working within the
congraints of the government procurement rulesand regulations. BESCO hasbeen ableto
sl projectsto government clients within these congtraints because effective consultations
have convinced decision-makers of the benefits of the projects. In fact, on more than one
occas on the government has been convinced to alow BESCO to forgo payment onimport
duties for energy efficient products, thereby reducing the overall project costs.

Project Financing and Life Cycle Andysis: In part to combet the up-front financing barrier,
BESCO decided early onto market thefinancia benefits of the project opportunitiesusing
alifecycle cost approach. Although more effort has been expended in the marketing phase,
it has paid off with agreater understanding and awareness among their customers. Coupled
with this marketing gpproach has been the company's financing offerings, sourced elther
from equity or third party sources (off-shore). Interestingly, about 35% of the company's
customers have chosen to sdlf-finance the projects.

Energy Management Actions That Work: Since the sart of the BESCO operations, the
company has expanded and diversfied its service and product offerings. The actionswith
the best financiad performance, which have been most frequently implemented, include
lighting equipment replacement, lighting desgn and redesign, and ar conditioning
replacement and design with paybacks of lessthan Syears. Control system ingtdlation and
management is aso proving to be an important gpplication for the company. BESCO is
garting to pursue other forms of energy supply, including combined heet and power, fud
cells, wind and eectric vehicles

Barriers. Despite the success of the company, there continue to be key barriersto market
penetration: i) lack of accessto up-front project financing, i) lack of awarenessamong key
decisonmakersin thetarget markets, andiii) the high cost of doing business, primarily due
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5.4

54.1

to the product costs (with the effects of transportation and duties).

CASE STUDY #4: OPERATION LAMPE BASSE CONSOMMATION: GUADEL OUPE
AND MARTINIQUE

I ntroduction

Operation "Lampe Basse Consommation” (LBC) was a successful compact fluorescent lamp
(CFL) leasing program implemented jointly by Electricité de France (EDF) and L'Agencie de
I'Environment et de la Maitrise de I'énergie (ADEME) in the French Caribbean idands of
Guadd oupe and Martinique. EDF provides dectric power services to these countries.

In the late 1980's Guadd oupe's oil-fired power plant was nearing maximum capacity due to an
increase in tourism on the idand. ADEME consdered dternatives to building a new plant or
expanding capacity of the existing ore. The utility was extremdy interested in the possbility of
electricity conservation on the idand because the retail eectricity price of 0.6

French Francs (FF)/per KWh (approximately 11 US centskWh) is less than half of the actua
production cogt. This Stuation trandates into an annua |oss of about FF 500 million per year for
EDF (gpproximatdy US$ 93 million)*. Electric usage studies were conducted as part of this
process, and it was determined that resdentid lighting was a sgnificant share of evening peak
demand. Further market studies were done to determine adternatives for lowering peak demand,
and CFLs were identified as an excellent prospect. However, ADEME redlised that customer
education would be necessary to endorse the progran™.

3 The International Association for Energy-Efficient Lighting (IAEEL) website: http://www.iaeel.org/

IAEEL/NEWSL/1992/tval992/PrN_b_2 92.html

“* " The Results Centre Website: http://lwww.crest.org/efficiency/irt/119.htm
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5.4.2

The dyjective of this resdentid DSV initiative was to reduce evening pesk eectricity demand
arisgng from resdentiad and smal commercid use of incandescent lamps. A key aspect of the
program was an innovative leasing scheme designed to address the high first cost of the CFL units.
Customers were dlowed up to 10 CFL unitsat no initia cost on the condition that they lesse the
unitsover aprescribed period of time. The paymentswere through the utility bills. Lease payments
were designed to be roughly the same or less than projected monthly energy and bill savings™.

Key Activitiesand Results

TheLBC program has been very successful with apeak load reduction of 7 MW on eachidand, to
date. In Guadel oupe, roughly 350,000 CFLs were installed, resulting in energy savings of about
29,927 MWh. The success on Guade oupe prompted theimplementation of Operation LBC onthe
idand of Martinique the following year. In just a few months of program implementation in

Martinique, 345,000 CFLs were distributed viathe leasing arrangements. To date, over 700,000
CFLswere |leased by residentia customers of EDF on both isands™. Prior to this program, only
about 1,000 CFLs were sold annudly on theidand®’.

Some key aspects of the LBC experience are summarized as follows™;

1 Marketing Campaign: In 1992, ADEME and EDF launched an extensve mediacampaign
to raise awareness of the program among residents of Guade oupe. The campaigninvolved
televison, radio, and print awareness via coupons in the mail to every customer, which

dlowed 10 CFLs a no initia cost.

2 Product Placement: EDF and ADEME solicited bids from CFL manufacturers to supply

% BID

% BID

4" The International Association for Energy-Efficient Lighting (IAEEL) website: http://www.iaedl.org/

| AEEL/NEWSL/1992/tva1992/PrN_b_2_92.html

8 The Results Centre Website: http://www.crest.org/efficiency/irt/119.htm
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the product for the program in Guadel oupe. A CFL manufacturing company, Osram, won
the bid for Guadeoupe since they could supply the CFLs in the timdiest manner. At the
sametime, there was extengve consultation with locd retailersto ensure their participation
stock and sell the product. Initialy, over 100,000 15-watt CFLswereingaled in 80 retall

dores. In thefirst day and ahaf, over 12,000 househol ds redeemed their rebate coupons
good for up to 10 CFLsat aprice of FF 89 each (approximately US$ 16.5). The specid

price was about 1/3 of the prevailing retail price, 240 French francs. An additiona 32,000
households placed orders for 250,000 more units, which had to be imported quickly.

Overdl, the Guadd oupe program achieved aresponserate of 34% of dl householdson the
idand redeeming their coupons, which was an average uptake of 7.8 CFLs each. One
month &ter theinitid round of rebates, atelephone survey of 400 households found that
80% of the CFLs had been ingtalled™.

Philips French subsidiary Mazda, who sdlls the Philips eectronic CFL under the product
name Eureka 2, won the bid for the second phase of the program in Martinique. About half

of Martinique's 110 000 househol ds responded to the offer. Each household could usetheir
coupons to get two, four, or Sx lamps from retalers on the idand. Virtudly every
responding household chose to buy the maximum of sx lamps. A total of 350 000 lamps
were sold through the second phase of the LBC progrant™.

Product Financing: The innovative leasing arrangement creeted arevenue-neutra or even
positive cash flow Stuation for participants on both idands, which dlowed customersto
overcome the up front cost barrier. The rebate mechanism allowed consumers to spread
the payment for their CFLsover 6 sequentid utility bills (18 months). The payment amount
was set 0 that the value of energy savingsfor lamps used four hours/day or longer would
be greeter than the lamp payment. In addition, shop-ownersreceived arebate of FF 5 per
CFL sold™.
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The International Association for Energy-Efficient Lighting (IAEEL) website: http://www.iaedl.org/
IAEEL/NEWSL/1992/tval992/PrN_b 2 92.html

The International Association for Energy-Efficient Lighting (IAEEL) website: http://www.iaeel .org/
IAEEL/NEWSL/1992/tval992/PrN_b 2 92.html

IBID
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Scale: Thiswasthe largest and most effective CFL leasing program ever undertaken by a
utility; the program's success is remarkable given thislarge scae.

Impacts. The CFLs sold in the first phase of the program in Guadeloupe saved EDF 19
million French francslyear (gpproximately US$ 3.5 million) of otherwiselost revenuefor a
cost of FF-2.5 million (gpproximately US$ 460 000) for thefirst phase of the program. The
total cost per kilowatt- hour saved is about one-eghth of EDF'scogt of producing dectricity
on theidand.
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6.0

6.1

6.1.1

BARRIERSASSESSMENT

Notwithstanding the potentia for energy management inthe OECS, thereare severd critical market
barriers, which will continue to impede take- up of cost-€effective energy management actions. The
OECSisnot unique in having to consder energy management market barriers. These barriersare
common in most less developed countries, and aso existed in the developed countries for many
years until government and utilities intervened in the market.

To understand the energy management (EM) barriers in the OECS, it is necessary to turn to the
concept of the sustainable EM market, which is further discussed in Section 7.0. The sustained
activity of EM investments and supply in the OECS requires a transformation at both ends of the
market equation. The energy users in the commercid, indudrid and resdential sectors must
generate asustained demand for EM productsand services. Inturn, there must be acapacity inthe
OECS for quaity EM products and services to be ddivered. Hence, the barriers andysis is
designed to distinguish among barriersthat pertain to each of these market e ements. In some cases,
however, there are barriers that cut across the market as awhole.

CROSS-CUTTING BARRIERS

Power Quality

Voltage fluctuations, specificaly under voltage or voltage sags, are problemsreported by industry in
theregion. Mogt indudtrid, indtitutiond, and large commercid customers maintain onsite emergency
generators to guard against power outages. The high tech sector reported problems with voltage
fluctuations during meetings in &. Lucia It was dso reported to be a concern to the
telecommunications industry. A greet ded of future job prospects are in communications and
information technology, both of which require consstent power supplies to run their computer
networks. An economic growth model based upon atracting and retaining well-educated peopleto
locate high tech firmsin the OECS will be hampered, if the problem of reliable power suppliesare
not addressed.
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6.1.2 Electric Rate Structure

Electric rate structures, whether from the government or private utilities, do not provide many
incentivesto encourage energy conservation. All rates are based solely upon energy consumption.
No demand metering of large customers is done, even though it has been proven to be a very
effective incentive for demand management. Time-of-day ratesare o not available, which could
encourage users to implement load shifting. Discussons held with utilities and large customers
confirmed the lack of any incentives in the rate structures.

6.1.3 Accessto Affordable Financing
6.1.3.1 Overview

Thisis acritica barier to EM, as is the case in most less developed countries (and was a key
barrier in North America for many years). At the present time, project financing in the OECS is
more expensve and subject to more restrictive amortization periodsthan smilar projectsin North
America. Commercia loans at interest rates of between 15 and 20% are common. For energy
management, this Stuation is exacerbated by a very limited understanding among the OECS
financing inditutions of energy management, in terms of the type of measures, the naure of the
transaction, the benefitsto the bottom line, investment potentia and how risk can be managed. We
know from the BESCO experience in Bermuda, for example, that the ESCO is wsing offshore
financing to develop some of the EM projects.

Energy management is a one-time, up-front investment in which the benefits are
expressed as a stream of savings over some period of time. Hence, the project financiers
must have confidence that thereis someform of recourse, mast commonly through collateraization,
but potentialy through arecognition that the EM investment will generate aregular savingssreamto
offsat monthly financing cogts. The OECS macro-economic Situation has created an environment
wherethefinancid community isunderstandably very careful about project financing. Thefinancid
community in the OECS appearsto exist to agreater degreeto service offshore investors seeking
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tax relief than in serving asavehiclefor development. Most mgor projectsare owned and financed
offshore, 0 the local community has little knowledge or involvement with the bulk of the larger
businesses, which could benefit most from an EM program.

6.1.3.2 Cost and Terms of Project Financing

The present conditionsfor project financing in the OECS serve asamgjor impediment to EM. For
private companies, the cost of borrowing is high, more than 20%/annum if borrowing in locd

currency. However, there are likely to be conditions under which OECS companies are ableto
borrow a much lower ratesusing U.S. dollars.

Funding could aso possibly be found through programs established by severd large North
American utilities such as PG & E, Enron, and TransAlta. They will provide project financing in
exchangefor transfer of greenhouse gas emissons credits arising from the project. Thismethod of
financingisquite new and only afew examples currently exist. They aremostly in renewable energy
fidds, such aswind and solar power, which are the two most abundant renewabl e energy sources
in the OECS.

Other funds may be available through the Caribbean Development Bank, InterAmerican
Development Bank (bilateral departments such as the SMSE group, and the Internationd
Investment Corporation), World Bank ESMAP group and/or the Internationa Finance Corporation
REEF Fund. We have contacted each of these organizations during the study and, while much
interest exigts, funding for program planning and devel opment seemsto be quite limited, however,
thereis potentid for this. Funding for specific projects, however, is much more probable, viathe
IDB 11C group and the IFC. Thisneedsto beinvestigated further, and will require some dedicated
effort and meetings with these IFIs.

6.1.3.3 Categorization of Possible Energy Management Investors

The market research reved sthat there are three typical categories of energy management investors
inthe OECS. Financing packages need to be designed to meet the specific circumstances of each
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of these groups.

Multi-National Companies: This refers to companies that are part of multi-nationa
operations, including firmsinthe hotel and, to alesser degree, manufacturing sectors. These
companiesarelikely to beableto accessU.S. or other low cost financing, either asdebt or
equity. These companiestypicaly must adhereto corporatewidefinancia, operationd and
environmentd standards and, therefore, they would potentialy respond more favourably,
and fagter, to possble EM investments. Discussons held with representatives of severd
international hotd chainswith propertiesin the OECSindicated that most larger properties
have dready begun some modest type of energy management program athough they
admitted that it is usudly a an individua property level and without much corporate

support.

Large OECS Owned Operations: This refers to OECS companies that may be in a
position to finance projects from equity or, conversaly accesslower cost U.S. $ financing.

Small to Medium Szed Companies: Thisfina category of investor haslimited capita and
many of these operations may have to borrow project funds soldly in loca currency.
Moreover, they have more limited technica know-how than the other investor categories
and, therefore, are likely to be significantly less responsive to EM investments.

6.1.4 Lack of Product Testing and Performance L abelling

6.2

There are presently no regulations in the OECS requiring the testing of energy using products for
their energy performance, nor mandatory performance labelling. Such regulations are commonin
most developed countries. The lack of such requirements poses a considerable chalenge to the
market penetration of energy efficient products, astransactionsfor such productswill continueto be
based on current performance levels.

BARRIERSAFFECTING DEMAND FOR ENERGY MANAGEMENT
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Energy management decision-making isaprocesssarting initidly with an understanding of the need
for the opportunity, and then potentialy moving ahead to making choices about the EM measures,
product/service availability and financing. It gppears that in the OECS there are barriers at each
stage of thisEM investment process, which together generate an overdl perception of high risk that
often overshadows the tangible investment returns from the actions.  This Stuation is further
exacerbated by the fact that in the productive sectors, aswell as among indtitutional organizations,
EM isancillary to their day-to-day operations. Together with thefact that thereiscurrently alack of
interest in, and generad knowledge of, energy efficiency makes the EM investment process a
sgnificant chalenge. Thislack of awareness and action exigts despitethefact that OECS dectricity
prices are high, generally 200 % higher than that of the U.S,, for example.

More specificaly, the specific barriers affecting demand for EM can be summarized asfollows:

A Lack of Awareness of the benefits of EM: The productive sector, indtitutions and
households do not fully redize the financid benefits of EM investments, both in terms of
reducing operating costs and improving performance. Contributing to this problem is the
fact that many companies do not gppear to fully understand costs within their operations.
Most aso do not appreciate the environmenta benefits associated with reduced energy
consumption.

2 Awar eness of the EM opportunities: The different sectors of the OECS economy aso
are not fully aware of the EM opportunities within their operations. This does not only
include large capita intensve measures, but aso no- and low-cogt actions. Therearetwo
critical factorsinvolved in the issue of awareness.

Focus on first cost: As is common in many less developed countries, the
productive sector follows outdated equipment purchase and maintenance practices
that work against EM. Together, these practicesreflect agenera purchaseattitude
that focusesamost entirely on lowest first cog, rather than the cost- effectivenessof
the purchase over the useful life of the equipment. These practices include, for
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ingtance: purchase of used/reconditioned equipment, rebuilding of equipment on-
gte, and alack of maintenance of equipment.

Transaction Cost: For an energy user, the decison to invest in energy
management requires a trangtion from being a reatively passive player, to
becoming quite active in the sdection and purchasing process. The purchase
decision requires the energy user to acquire information on product and service
suppliers, asgnificant effort often referred to as “transaction cost”.

6.3 BARRIERSAFFECTING THE SUPPLY OF ENERGY MANAGEMENT

There does not appear to be a capacity in the OECS to ddiver quality, sustained energy
management servicesto the productive sector. Thislack of cgpacity falsinto three main categories
of deficiency: i) lack of properly trained professionalsto design, spec, manage and service energy
management gpplications, and ii) lack of a domestic ditribution network for energy management
products, and iii) building design-build practices that impede innovation.

6.3.1 Lack of Properly Trained Energy Management Professionals and Tradesper sons
6.3.1.1 Lack of Properly Trained Energy Management Professionals
Many engineering professonas, both mechanica and electrica, lack gpplied training in thefield of
energy efficiency and knowledge of technologies. There also appears a widespread tendency to

moveaway from andyticd methodsto perform designs, atendency whichisparticularly acuteinthe
commercia sector.

6.3.1.2 Lack of Qualified TechniciangInstallers
Thereisalack of qudified and trained tradespeople (refrigeration technicians, seam fitters, boiler

techniciansand others), whichisacritica problem partly accounting for the widespread practice of
“breakdown” maintenance as opposed to preventive maintenance. This lack of qudified taff
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6.3.2

6.4

cregtes a related barrier, where digtributors are reluctant to offer higher efficiency or more
sophisticated equipment due to their inability to maintain or repair it.

Lack of Domestic Distribution Network

Thereis no mature EM ditribution network in the OECS today, meaning thet there are very few
wholesalers and retailers supplying advanced performance EM equipment. In the few ingtances
where suppliers professto offer such equipment, the energy performanceisdtill far below what can
be found in the North American markets. Equipment suppliersinterviewed said they receive their
products directly from wholesdlersin Europe or the U.S. No wholesaler of dectrica equipment
ether existsin the OECS, or is not considered to provide any useful benefit to retallers.

Retailers mentioned that many light fixtures imported from North America require converson to
dlow them to operate at the OECS standard of 220v 50hz. Some energy efficient light fixtures
were observed for sde, but their price was over three times the price for asimilar fixture in North
America They were not prominently featured in any stores, and two retailers mentioned that they
represent less than 2% of ther totd lighting sales. T12 40 watt fluorescent lamps are il the
predominant light fixture in most public buildings, dthough in North America they are no longer
s0ld, duetoincompliancewith energy efficiency regulations. The current North American standard
T8 32 watt lamp was found for sdein one store, but we weretold they did not sdll well and were
not being reordered.

SUMMARY OF BARRIERS

Table 6.1 summarizes the man bariers to energy management investment under the three
categories discussed above.
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Table 6.1
Summary of Barriers Affecting EM I nvestment

Type Nature of Barrier

Cross- Cuiting * Accessto financing
* Lack of EE Standardg/Labelling
» Power quality

Demand » Awareness of benefits of Energy Efficiency

» Awareness of EE opportunities

» Focus on first cost

* Transaction cost (product/suppliersinformation)

Supply * Lack of qualified tradespeople
* Lack of adigtribution network
* Lack of trained professonas
 Design-built practices
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7.0

7.1

RECOMMENDATIONS

RECAP OF MAJOR OBSERVATIONS

Theinvestigation underlying thisreport confirmsthat the OECS economies can generate Sgnificant
economic and environmental benefits through investments in energy efficiency and renewable
energy. Using estimatesfrom similar sudiesin other jurisdictions, there appearsto be an economic
potentia for energy use reduction in the range of 10% to 20%. This could result in an emissons
reduction of 35-70000 tonnes per year of CO2 from the electrical utilities done. These ‘ credits
could then be sold on theworld market. In effect, these opportunities represent the potentia for the
OECSto embark on a‘sustainable energy initiative’ that would result in Sgnificant environmental
and socid benefitsaswedl. Asin the case of other countries, there isthe opportunity to coordinate
or integrate this initiative with efforts to foster cleaner production in industry and commerce. To
summaxrize, the key observations emerging from thisinvestigation are as follows.

i Thereis currently no structured energy management plan or policy in the OECS.

2 There is genera agreement among stakeholders of the need and importance of energy
management.

3 Energy codts in the OECS are, on average, 200 to 300% higher than North American
averages.

4 There is a generd lack of awareness of energy management among energy consumers,
building designers, and facility managers.

5 The potentia for renewable energy utilizing wind and solar systemsiis excellent.
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7.2

SUSTAINABLE ENERGY PROGRAM

In view of the findings in this report, it is recommended that the OECS establish a multi-year
sustainable ener gy program commitment. For the purposesof discussion, thisprogram will have
the following vison satement:

OECS Sustainable Energy Program-Vision Statement

I mprovementsto the efficiency with which energy isused in the OECS economies, aswel |
as increased utilization of renewable forms of energy are the two cornerstones of the
OECS Sustainable Energy Program. The Program is a key component of the OECS
commitment to Cleaner Production. TheProgram providestheresourcesand structureto
effectively meet practical and realizable objectives. Thisis a long-term commitment to
ensure effective capacity building and sustainablity.

The OECS Sudainable Energy Program will be implemented consstent with the following
principles:

1 Long-term Commitment: Resources should be committed for a minimum 5 years. The
experience in other developing country jurisdictions indicates quite clearly that a
commitment of this degree is necessary to build capacity among trade dlies, inditutiond
gaff and establish other critica program dements (e.g., demongtration projectsand product
testing).

2 Prectical Solutions: The program should be oriented to providing practical solutions in
meseting reasonable goals. This means that the program approach should be to take
advantage of the OECS energy management market characteristics, rather than to try and
creste a'mode’ that doesn't redly gpply to the circumstances of the region. One of the
key advantagesisthat asmal number of large energy users can be singled out for anear-
term focus of activities, such as energy audits of each energy user followed by a plan to
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implement energy management recommendations from the audits. These users could
become the demonstration models required to launch a public awareness campaign.

3 Addressng Key Barriers: The Program will be designed to address the key barriers
impeding accelerated market penetration of energy management actions.

4 Measurement, M onitoring and Reporting: The Program should be supported by an ongoing
measurement and monitoring system which is critical to reporting on results relaive to
dated objectives. As indicated in the findings of this report, there are some sgnificant
energy data gapsin the OECS. The absence of acceptable datawill serve to undermine
the Program because there will always be doubt as to the vaidity of results.

7.3 TIMING AND STRUCTURING OF THE PROGRAM
On the assumption that thiswill be initidly a5 year Program, it is recommended thet the roll-out
presented bel ow be congdered for development and implementation of the Program. The proposed
Work Breakdown Structurefor the Program involvesthree components. All three componentswill
beimplemented in paralld, but thefirst two componentswill receive the most focusin the short term
and contain the items considered to be first steps.

7.4  PROGRAM COMPONENT #1: BUILD AND MAINTAIN THE PROGRAM

7.4.1 Objective

To establish the foundation for Program success through devel opment of the Program approach,
identity, administration and professona capacity.

7.4.2 Overview

Lewis Engineering Inc.



This work component will focus on developing and maintaining the Program operétion. To be
effectivethe Programwill haveto achieve aprofessond capacity to ddliver itsservicesand develop
an adminidrative regime to track and manage its budget. The work activities would include:

A Complete program design: This would require extensve consultations with key
stakeholdersin the OECS aswell asexterndly, anong the devel opment banks, for ingtance
(see below). Clearly, the dectric utilities are a key dly here and there are important
questions to be addressed in terms of the nature of their involvement, and the means by
which ther participation can be financed under current regulatory and accounting
circumstances.

2 Establish Funding and Structure: Thereisastrong potential for the OECS to seek support
from variousinternationa development banksand bilateral agenciesfor some co-fundingof
the Program. TheWorld Bank continuesto be aleading proponent of energy management
and provides support through various channdsincluding Officid Development Assistance,
the IFC and the GEF. The Inter-American Development Bank and Caribbean
Development Bank are dso possible dlies.

3 Egtablish and maintain Program dlies This will involve establishing a regular forum and
gructure for communication among key alies such as utilities, government agencies, and
industry associations (e.g., Caribbean Association for Sustainable Tourism).

4 Deveop internd capacity: This will involve the desgn and implementation of a training
curriculum for Program gaff. This training must take into account efficiency and
conservation opportunitiesin the transportation sector aswell asthe building and industria
Sectors.

5 Develop palicy, legidative and regulatory proposals (see Program Component # 3).

.6 Operate astheingtitution to assemble, negotiate and market projects designed to generate
certified GHG emission reduction credits.
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7.5

7.5.1

7.5.2

PROGRAM COMPONENT #2: EDUCATION AWARENESS AND CAPACITY
BUILDING

Objectives

The objectives of Program Component #2 are:

$ To increase awareness amnong energy users and energy management (EM) trade dliesof
economic and environmenta  opportunities and benefits.

$ To demongtrate technol ogies, methods, and techniques necessary to implement successful
EM projects.

$ To demongrate how EM planning can be implemented into disaster preparedness

management and planning.

$ To build capacity among the trade dlies to deliver quality and reiable EM services and
products.

$ To reduce risk, in the short term, associated with energy management investments.

Barriers Addressed

The barriers addressed by Program Component #2 are:

$ Lack of awareness and understanding of energy management opportunities and benefits.

$ Perception of risk associated with EM investments.
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$ Difficulties in accessing affordable equipment. Import duties on energy efficient products
range as high as 60% in some OECS countries. This drives the price of even smdl items
like compact fluorescent light bulbs beyond the means of many consumers. Lower
efficiency products produced in Caricom nations are not subject to the samelevelsof duty.

75.3 Overview

This Program Component would comprise arange of activities designed to educate the market on
energy management opportunitiesand creste awareness asthe basisfor generating demand for EM
products and services. It isimportant to note that thistype of effort must be coordinated carefully
in conjunction with the other components designed to establish the capacity to supply EM and the
indtitutional changes necessary to address other critica barriers. In effect, this Program Component
would conditute four main thruds. i) project demongrations, iii) a ‘key accounts initiative iii)
specific education and awareness activities, and iv) trade dly capacity building.

Thefacilitation of demongtration projectsis an effective means of showing the market that EM does
pay off with financid, environmental, and other benefits. Demondtrations aso show trede dliesand
the financid community that this is a legitimate source of business revenue. Technologies and
applications appropriate to the conditions of the OECS would be the focus of the initiative, both
commercidly avalable (eg., eficient lighting and cooling options) and leading edge (solar DHW,
electric vehicles, fud cdlls, smal scae biomass generation) technol ogies. Oneimportant purposeof
the demongtrations is to show EM working at a local level as opposed to a nationd or regiona

level. Small scde demondtrations managed at theloca level may get greater interest from peopleif
the projects are considered to be more relevant to their own Stuation.

The recommendation to develop akey accountsinitiativeisbased on the recognition that withinthe
OECS economiesthereareardatively smal number of large energy consumers. The concept then
would be for the Program to work closaly with these energy users to develop customized
approaches to EM. One opportunity could be to work with BESCO, the Bermudan Energy
Service Company highlighted in the case exampl es section of thereport, to foster some commercia
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transactions of EM invesments. BESCO is looking to move beyond the Bermudan market.

Some of the key program activities would be:

A Demondtrations (genera and for the Key Accounts):

$

$

Market the activity and identify suitable candidates.

Deveop terms and conditions for project submissions, saection etc.

Deveop aportfolio of qudified suppliers.

Manage feasibility assessments.

Facilitate project development.

Monitor and verify energy savings and emisson reductions.

2 Education and Awareness

$

Ensure dl public education campaigns include the environmenta benefits of
improved energy management, including reductionsin GHG emissons.

Encourage utilities to begin public education programs to make energy consumers
aware of energy saving technology and procedures.

Begin andectric vehide promation campaign by converting afleet of government
or utility vehiclesto ectric. Providefrequent public updates about the progress of
the program highlighting the amount of fud saved and the amount of pollution
avoided.
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$ Egtablish energy conservation programsin schoolsand have sudents participatein
the planning, implementation, and monitoring of the programs. Set up friendly
competitions between schools to see which can achieve the largest savings.

3 Trade Ally Capacity Building

$ Egablish a chair in energy efficiency a UWI, encompassing efficient building
design, clean production, and supporting tools and techniques. Sponsor students
from the OECS to study and conduct research. Use results to enhance codes and
regulations and develop training courses (e.g., people in the congtruction industry
including designers, builders, and suppliers).

7.6 PROGRAM COMPONENT #3: TRANSFORMATION OF THE INSTITUTIONAL
ENVIRONMENT

7.6.1 Objective

The objectiveisto hdp develop theingitutiona environment and capacity necessary to catdyzeand
foster a sustainable energy management market.

7.6.2 Barriers Addressed

Program Component #3 addresses the following barriers:

$ Wesk policy, regulatory and legidative framework that discourages EM.

$ Lack of information on credible solutions to the foregoing barriers.

$ Energy pricing disincentives to EM.

7.6.3 Overview
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Thisprogram component rel atesto the capacity among OECS inditutionsto introduce fundamenta
policy, legidative and other changes necessary to address severa crosscutting barriersto EM. The
recommended activities include:

A Fogter studies necessary to assess and offer solutions to key indtitutional barriers.

Thiswould include the trangportation sector, which traditiordlly has been the most difficult
of the sectorsin which to foster EM. There appearsto be EM opportunities, for instance,
through improved traffic circulation in urban areas. Follow-up could include traffic flow
gudies investigating such schemes as cregtion of more oneway streets, eimination of on-
street parking on narrow streets, and designation of some streets, or portionsthereof, with
bicycles/scooters designation only. These studies should also investigete the feasibility of
using various financia and tax instruments to foster EM investments.

2 Mandate testing of energy using products. The focus would be on those products that
represent the bulk of energy use and emissons (lighting, air conditioning, motors, boilers,
domestic appliances, etc.) Thistesting would become the prelude to an eventud energy
performancelabdling initiative. The JamaicaBureau of Standards could be called upon to
asss with testing services.

3 Revise nationd building codesto include minimum standardsfor energy parformanceinnew
congruction. This would have to be carefully phased in to take account of the need to
demonstrate design gpproaches and techniques, and to build capacity to provide effective
designs. The research work developed by the recommended chair in energy efficiency at
UWI could provide vauable assstance in assessng the effectiveness of new design
techniques. Code revisions should aso incorporate a greater degree of disaster
preparedness into design by making buildings less rdiant on outside sources of energy for
their entire energy needs.

4 Impose aregulatory regime under which eectric utilitieswould berequired to, and have the
financid leeway to, develop and implement EM programs.  Currently, most utilities are
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government subsidized asfar aspricing Sructureis concerned but thisstructure dso inhibits
the utilities ahility to generate profitsto usefor devel opment and implementation of thetype
of EM projects discussed here.

The regulators must have legidative powers to force utilities to consder EM plans and
actions, including submisson of integrated resource plans. For ingtance, utilities in the
region have an opportunity to revise their tariff structures as a tool to provide greater
incentives for consumers to manage their energy demand and consumption. Examples
include preferentid time of day rates and demand metering of larger cusomers. The
regulatory regime would aso be the appropriate environment to push for better power
reliability and quaity, both necessary pre-conditionsto EM success(e.g., develop plansfor
region wide voltage and frequency standardization).

Removeor reduceimport dutieson EM products, including energy efficient products (high
efficiency gppliances, lamps) and renewable energy technologies such as DHW solar units,
photovoltaic systems, and wind turbines.
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