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EXECUTIVE SUMMARY

The hotel industry isritical to the CaribbearNBS 3 A 2 Y Q & Mofe@han2 300hbtels, ranging from
large aHinclusive resorts to small own@perated guesthouse®ffer over240,000roomsto business
and leisure visitor8Between 2008 and 2] the Caribbean tourism sector has experienced a series
of challengesincluding declining visitors and visitor spending, increasing global etitiop, and
increasing input costs, particulafigr energy.Two organizations, the Caribbean Hotel and Tourism
Association and the Caribbean Tourism Organizatiomesgmt the interests of théotel

sector and tourismindustry, respectivelyand are committed to ensuring a sustainalidairism
industry.

Energycosts(more specifically electricitsates) in the Caribbean are among the highest in the world,
due toits dependence on ofired generation these rates exceedS$040 per kilowatthour (kWh)in
the Eastern CaribbeaAnnually, hotelsn Barbadosvith less than 50 roomspend araverage of &
$113,5000n electricity those withbetween 51 and 100 room$end$266,45Q hotels between 101
and 200 rooms spen#i313,000 andthosewith more than 200 roomspend an average &816,000
Detailed energy audits @6 hotels in Barbados, Dominican Republic, Jamaicd Trinidad and
Tobagarevealedthe potential forcosteffective energy savings air conditioning, lighting and other
end usef up to34.4% of total electricity costdypically, btels can recover their investments in
energy efficiency in less thahree years For the participatindnotels alone, the investment potential
is USB8 million.

Given the predorimance of oiffired generationand high consumption levels of electrici§aribbean
hotels aremajor contributosto greenhouse gasgHG emissionsestimatedat more than 3 millio
tons CO2eper year.Investmentsof $433million in costeffective improvements in energy efficiency
could result irannual savings &271million (or $1.9billion over 7 yearsh electricity costs and 835
million tonsof CO2e per yeailhe Caribbeahas not been an active participant in the global carbon
market.Onlyeight Caribbearcountries have established institutions for approving emissions
reduction projects, and given the small size of individual hotel emissions credits coupled with the
small markets, carbon trading schemes have been limited.

A proposedCaribbean regional progratn improve energy efficiency, reduce utility costs, and
mitigate greenhouse gas (GHG) emissions in the Caribbean hotel skotdd include three major
types ofactivities 1) raising awarenes®) creating investment vehicle3) providing technical
support and capacity building to public and private sector stakeholder$4) ensuring a supportive
policy framework.

I Theawareness progranshouldencourage

0 promote cost effective energy efficiency and distributed renewable energy
investments by hoteliers,

o highlight market opportunities for energy efficiency companies,

o documentreliable technologies, effective applications and results from other actual
hotel cag studiesand

0 associate energy efficiency and renewable energy investments with improved
environmental performance, e.g., reduced carbon footprint

Vii
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1 Investment vehicleshould link
0 savings with carbon credits,
o0 reduced operating costs with competitiveness, and
0 innovative approaches that link payments with performance.

9 Technical supporactives shouldstrengthen public and private sector organizations in:

o designing, implementing and verifying performanzesedenergy savings;

0 registering, administering and brokering carbon credits in international markets;

0 preparing guidelines for professional architects, engineers, and tradespersons as they
relate to buildings, appliance and equipment, and hotel/resort opersl@nergy
performance.

1 Acomprehensiveolicy frameworkwill needto include

0 investment incentives,

o energy efficiency building codes for new construction and retrofit of hotels and
resorts

0 equipment standard¢referencing those used in export markets such as Europe,
North America and Asiaand

0 rating and certification schemes to recognagergy efficiencyand GHG management
leadership in the hotel industry.

The Caribbean Hotel Energy Efficiency ActittE{]IACT) N2 3 NEheYgQEfficiency and Micro
Generation in Caribbean Hotels Consultancy sought to assess the potential for energy efficiency (and
to a lesser extent solar energy) in the Caribbean hotel sedging Barbados as a model, CHENACT
found that
1 hotels are generally not aware of the opportueifor energy savings in their hotels,
1 not convinced of the claims of equipment and service providers,
1 unwilling to makeEE/REnvestments in the current tourisrand economiclimate
1 while commercial bak loans arevailablethey donot target energy efficiency investments.
1 tKS LIRftAOE FTNIYSEg2N] KIFra y2id 0SSy SFFSOUADS A
construction of new hotels, refurbishment of existing hotelsreplacement of energy
intensive equipment.
1 tKS aOFND2Yy TF220LINAyYy ¢ 2F (KS K20St aSOG2N Aa
tourism.

Given the current situation, Tetra Tefthe prime contractor on this studgpught to develop a plan

for overcoming the barriers to improving the energy performance and reducing the GHG emissions
from the Caribbean hotel sectc€HENACT provides the basis for replicating the Barbados model in
other Caribbean islands as well as implementing specific findimfjsegommendations in Barbados.

¢ KA & prapdgBoaclian plan consists of three main themes:
i increasing awareness,
i facilitating investment, and
1 improvingthe policy framework.

viii
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Below is a summary of trmuggestedctionsand implementation responsibilities
accompanying the action plan to achieve CHENXgoat

Caribbean Hotel Energy Efficiency Action Program (CHEN&C ihprove the competitiveness of
small and medium hotels in the Caribbean region through improved o§energy. The purpose is to
explore the possibilities of obtaining carbon credits through the Clean Development Mechanism
(CDM), promote the compliance with the Montreal Protocol (phasing out of ozone depleting
substances) and analyze the possibilitydocess concessional funds related to greenhouse gas

emission reduction

CHENACT Action Plan

RecommendedAction

Organizational
Responsibility in
Barbados

Organizational
ResponsibilityOutside
Barbados

Share findings of energy audits to members

BHTA

CHTA CSHAE

Promote EE as a means of reducing electricity bills

BLP, BDET, BHTA

CARILEC, CHTA

Support the inplementation of amodelHotel Clean
Energy Policy

BMOE, BMO'BMFIET

CTO, CRICOM Energy
Unit, QAS

Promote hotel loan application to the Smart Fund

EGFL, BHTBMFIET
BMOT

None

LYO2N1I22NIGiS aOFNb2y ySd
BarbadosTourism Master Plator equivalent)

BMOTBMFIETBHTA

CTrQ CHTA, CCCcCC

Propose revision to theolirism Development Acbr
equivalent)to include additional incentives fanergy
efficiency (EE) and renewable ene((B

BMOT, BHTA

CTQ CSHAE, national
hotel associations

Review the experience of the CHENACT PV pilot | BLP,BMFIETBHTA CAST
demonstration ancprepare aproposal for expanding

to other hotels

Propose a specific guidelines for adopting the BHTA, BNSI CAST
Building Energy Efficiency Code for hotels

Develop an energy efficiency rating system for hote BHTA, BMOBMFIET CHTA, CAST

BMOE

Adoptan energyefficient applianceating system

BHTA, BNSBMFIET

CHTA, CARICOM CROS

Accelerateatraining and capacity building program
for EE and RE technologies, applications and pract
in the hotel sector

BMOTBMFIET BHTA,
BCC

uwl, CHTA

Research and advocate for incentivestectric
utilities to finance and implement demargide
management programs for the hotel sector

BLPBMFIET

CARILEC, CARICOM
Energy Unit

Investigate CDNProgramof Activities for Hotel EE
applications

BHTA, BMOE, BMOT,
BDOET

CHTA, CTO, CAST,
CARICOM Engy Unit

Accelerate the elimination of CFCs and otbeone
depleting substance® the hotel sector

BMOEBMOT, BHTA

UNEPCHTA, national
health/environment
ministries, nationaMOTs

Identify energy equipment and service providers

BHTA

CHTA
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RecommendedAction Organizational Organizational
Responsibility in ResponsibilityOutside
Barbados Barbados

willing to guarantegerformance or finance energy
savings projects

Notes: BHTABarbados Hotel and Tourism Association, BM®@&rbados Ministry of EnvironmeritVater
Resources and Drainag@MOT¢ Barbados Ministry of Tourism, BDOEBarbados Department dnergy and
Telecommunications, B-zBarbados Light and Power, EGEnterprise Growth Fund Ltd. CHJ Earibbean
Hotel and Tourism Association; Cq Qaribbean Tourism Organization, C&ERribbean Alliance for
Sustainable Tourism; CSHAEaribbean Saety of Hotel Association Executives; CARHEAEibbean Electric
Utility Service Corporation; OA®rganization of American States; BCBarbados Community College; UgVi
University of West Indies; CCCgQCaribbean Community Climate Change Centre
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1 INTRODUCTION

11 OVERVIEW OF CHENACT

TheCaribbean Hotel Energy Efficiency Action (CHENAGGramis designed to facilitate

investments in hotel energy efficiency, miegeneration from renewable energy systems, and
replacement obzonedepletingsubstances (ODS). CHENACT uses the resultsraéasive national
hotel clean energy program in Barbados to outline one or more programmatic approaches for the
wider Caribbean.

1.1.1 CHENACT Goal and Obijectives

The overall goal of the CHENACID isnprove the competitiveness of the Caribbean tourism secto
through more affordable and predictable energy costs while assisting Caribbean governnents
meet their international obligations in emissions of greenhouse gases (GHG) and phatsaf
ozone depleting substances (ODS)

The objectives of the CHENA@ST stated in the terms of reference, are

1 Migrate Caribbean hotels toward higher energy efficiency and rgerteration with
renewable energies as well as compliance with the phasing out of ODS

1 Analyzeexisting Caribbean Energy Service Companies (ESCOs) and determine their suitability
to provide a competitive and effective service, and assess the current status of Caribbean
electric utilities in terms of purchasing power fronstlibuted generation sowes.

1 Analyzeand assess the possibilities of preparing a Clean Development Mech@mih
Program of ActivityoA) in energy effiency and renewable energy.

1 Validate and disseminate the main findings of these activities.

CHENACT involves a number of parallel but reinforcing tasks with the intention of designing a larger,
Caribbeanwide program, based on concentrated work in Barbados. 9 b | mpglethantation is
expected to result in

1 improvedhotel competitiveness,

9 improved policies for energy seatifficiency,

1 mitigation of climate change through reduced GHG emissions, and
1 compliancewith internationalcommitments for the phaseut of ODS.

¢ KS LIN®RIi&& beneditd wilbehe development of the Caribbean ergy efficiency and
renewable energy industrand reduced dependency on imported'dilvith the exception of
Trinidad).

' Only Trinidad and Tobago is a net exporter of petroleum products.
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1.2 INSTITUTIONAL ARRABMIENTS

The geographic focus of CHENACT is Barbados and the wider Caribbeartregiahd be noted

that certain aspects of the CHENACT program will be relevant to different subsets of the Caribbean

(see

Tablel).

Tablel - Membership/Eligibility of Caribbean Countries and Territories

Country/ Caribbean Regional Organizations

Territory IDB CDEEU OECS | C[B CARICOM| CARIFORUM| CHTA | CTO CARILEC
/CCCCC

Anguilla E A E E

Antigua & Barbuda E E E E E E E E

Aruba . E E

Bahamas E E E E E E E

Barbados E E E E E E E E

Belize E E E E E E E E

Bermuda A E E E

Bonaire E E

British Virgin Is. . E A E E E

Cancun Mexico E E E

Cayman Islands E A E E E

Cozumel Mexico E E E

Cuba E E E

Curacao E E E

Dominica , E E E E E E E E

Dominican Republic E E E E

Grenada E E E E E E E

Guadeloupe E E

Guyana E E E E E E E

Haiti E E E E E E

Jamaica E E E E E E E E

Martinique E E

Montserrat E E E E E

Puerto Rico E E

Saba E

St Barts E

St Eustatius E E

St Kitts/Nevis E E E E E E E E

St Lucia E E E E E E E E

St Maarten E E E

St Martin E

St Vincent & E E E E E E E E

2
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Country/ Caribbean Regional Organizations

Territory IDB CDEEU | OECS | CIB CARICOM| CARIFORUM| CHTA | CTO CARILEC
/CCCCC

Grenadines

Suriname E E E E E E

Trinidad & Tobago E E E E E E E E

Turks & Caicos Is. E A E E

US Virgin Is. E E E

Caribbean Regional Organization abbreviatidD&¢ Inter American Development Bank; CDE4EU funded Centre for

Development Enterprise; OE§®rganization of Eastern Caribbean States; €D8ribbean Development Bank; CARICOM/CGC
Caribbean Community Climate Change Centre; CARIFORUMconot Partnership Agreement; CHg&aribbean Hotel and

Tourism Association; CkCCaribbean Tourism Organization; CARK_E@ribbean Ectric Utility Service Corporation
Member country/territory:E ; Associate member country/territorya ; Members through CDB

1.2.1 Executing Agencies and other CHENACT Stakeholders

The Caribbean Tourism Organization (G$@)e executing agencgndthe Caribbean Hotel and
Tourism Association (CHTA) and the Caribbean Alliance for Sustainable TourisragChsT)
implementingagendes A number of organizationsere involved in the implementation of
CHENACTable2 summarizes the roketheywere expected to perform under CHENACT.

Table2 - CHENACT Stakeholders and Involvement

Organization

Role

Caribbean Tourism Organization

Chair Steering Committee

Provide meeting space for project meetings

Provide statistics on tourism the region

Facilitate review and input on tourism energy policy from
Caribbean tourism ministries.

Include CHENACT in Sustainable Tourism ConferBoeed
reports, meetings and other events

Caribbean Hotel and Tourism Associatioll Request cooperatiofrom member hotel associations in other

Caribbean countries

Request cooperation from member hotels and other tourism
businesses

Provide statistics on Hotel members in the region

Include CHENACT in all CHTA Board meetings and events
Include CHENACT in 20Céribbean Hotel Investment
ConferenceCaribbean Marketplace and Tourism Summit
Provide office space, equipment, telecommunications for the
implementation of CHENACT

Assist with the organization of regional workshops at CHTA
meetings

Caribbean Allianctr Sustainable Tourism|

Coordinate with Centre for the Development of Enterprise CDH
GlZ, UNEP and GoB relative to the implementation of CHENA|
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Organization

Role

Provide Day to day assistance with the implementation of
CHENACT

LYyOtdzRS /19b! /¢ |a ldh NI 2F /

Ministry of Finance, Investment, Energy
and Telecommunications of Barbados

Consult on policies affecting energy efficiency and micro
generation, including but not limited to investment and/or tax
incentives

Coordinate with Sustainable Energy FrameworkBarbados
(implemented by Castalia Advisors)

Ministry of Tourism of BarbadpBarbados
Tourism Authority

Reportstatistics on hotels and other tourism businesses
Support policy developments affecting the hotel sector

Ministry of Water Resources anddnage
of Barbados

Possibly collaborate on water consumption indices for hotels,
RSOSt2LIAy3a GINBSYSNE (I NBS( 3

United Nations EnvironmerRrogram

Serve as source of expertise and auditor(s) for ozone depletin
substances (ODS)

Caribbean Renewable Energy
DevelopmentPrograniG1Z

Compile andlisseminatenformation on distributed renewable
energy applications in the hotel sector

Centre for the Development of Enterprise

Support audits, energy policy and financing tasks
Serve as gource of information on European energy companie
interested in the Caribbean hotel market

Barbados Light and Power

Serve as a source of data on peak demand and electricity
consumption for hotels.

Coordinate the pilot project design and installationR)f
Demonstration models

IDB Sustainable Energy and Climate
Change Initiative (SECCI)

Major funding source for CHENACT

Provide introductions to multilateral financing institutions (e.g.,
IFIl, The World Bank, Carbon Investment Fund, Global
EnvironmentaFacility)

Collaborate with parallel funded projects in the Caribbean

Barbados Hotel and Tourism Association

Collect statistics on member hotels

Host and cesponsor training workshops with hotels
9y O02dzNF 3S FyR LINRPY2:GS YSYoe8N
and walkthrough energy audits

Organization of American States

Advise on policies for renewable energy development in the
Caribbean, disseminate pilot clean energy policy

Caribbean Electric Utilitgervice
Corporation (CARILEC)

Provide informatioron electricity prices, interconnection, and
power purchase from commercial customers
Involvement at events (e.g., conferences for CEOs and enging

CARICOMENnergy Unit

Promote application of Barbados experience to other CARICO|
countries, including regional harmonization on issues such as
standards and ratings

Caribbean Community Climate Change
Centre

Assistance with Carbon Neutral Program
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1.2.2 Beneficiaries of CHENACT

Beneficiaries are defined as entities that receive direct support in the form of technical assistance.
More than 75hotels’ in Barbados and the wider Caribbean receieéher a detailed audit or walk
through assessmentidin addition,three Barbados hotelare participatingin a pilot micregeneration
pilot demonstration programThe Government of Barbados (GoB) will berfeditn a more

competitive hotel industry and reduced expenditures on imported oil through the adopfian
National Hoté Clean Energy Policy and Action Plan. CAST, CHTA and CTO are also CHENACT
beneficiaries in that theeorganizationsand their respective membeie the target of capacity
building activitiesEnhanced technic&inowledge can also assist in the futymegramming and
information dissemination activities of these organizations.

CHENACHas generatednterestin a number of international, regional, and national organizations;
government ministries and agencies addressing energy, tourism and environmettatsnhotek

and industry associations; electric utilities; energy equipment suppliers and service providers; electric
utility consumers; and ultimatelpur operators andourists.

1.3 PURPOSE OF THIS REPO

The CHENACT final report summarizes the activities and results of a program funded by the Inter
American Development Bank, CHTA/CAST, CTO, European Union Centre for Enterprise Development
(CDE), GlZ, United Nations Environment Program (UNEP), and therGeneofBarbados GoB)

covering the period April 2009 to March 2012. It contains the findings and recommendations from
research, analyses and consultations conducted by Tetra Tech, its principal subcontractor Energy
Dynamic Ltd., and consultants Bevirektie and Melanie Inniss.

A Project Management Unit was formed; it comprised The Project Manager, the Caribbean Hotel and
Tourism Association, Caribbean Tourism Organization and Caribbean Alliance for Sustainable Tourism.
The authors wish to thank the fowing organizations for their contributieio CHENACT: Barbados

Light and Power CompanBarbados Ministry dfinance)nvestment,Energyand Technology

Barbados Ministry of TourisrBarbados Ministry of EnvironmentVater Resources and Drainaged
Barbados Hotel and Tourism Association among others.

This report also serves as a guide for subsequent work on energy efficiency in the Caribbean hotel
sector.

% Hotels are listed in section 3.3 of this report
® Detailedaudits and walkthrough assessments are being done by Tetra Tech and the CREDP/GTZ program.

5
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2. CHENACT INSTITUTIQNMARENGTHENINSD OUTREACH

2.1 INSTITUTIONAL STRENGNING OF CHENAOUN'ERPARTS

CHENACTiastitutional strengthening activities target CTO, CHTA/CAST, BHTA and the Government
of BarbadosThe institutional strengthening activities within the scope of work consist of workshops,

seminars and information dissemination focusetharily on raising awareness about the
opportunities for energy efficiency and miegeneration using renewable energy, and the
implications of introducing new mechanisms to capture those opportunfées, performance
contracting through energy servicempanies, sale of carbon credits under the United Nations
Framework for Climate Change Clean Development Mechanism

Throughouthe project, theCHENACdrganized and conducted several events, and is planning a
number of othes. Table 3 lists the various everaswhichCHENACT made presentatidtirese
include presentations made by Tetra Tech as well as the CHEK#AET Manager

Table3 ¢ CHENACT Raripation in Related Events

Event Sponsor/ Dates Location CHENACT Involvement
Organizer
Taste of the Caribbean | CHTA June 2009 | Puerto Rico | Meetings with CHTA, CAST an
(incorporating the CHTA CSHAE
Board Meeting)
Small Hotels Retreat CHTA Sepember | St. Thomas | Meetings with CHTA, CAST
2009 CSHAE anibteliers,Round
Table Discussiors EE ismall
hotels
Caribbean Regional CREF October Jamaica Meetings withdonors and other
Energy Forurh 2009 REproject managers
CARILEGGIZSLHTA CHENACT Jaruary St. Lucia Orientation meetings with
2010 partners
CaribbearMarket Placé | CHTA January Puerto Rico | Meetings with CHTA and hotel
2010 members
CAST Governing Council| CHTA, CAST January Puerto Rico | Presentationand discussion of
Meeting* 2010 how CAST can benefibm
CHENACT
Sustainable Energy BHTA March Bahamas Meetings with SEF Bahamas a
Frameworkfor Bahamas 2010 hotels
BHTA Breakfast Meetifhg | BHTA March Barbados Solicit BHTA hotel members to
2010 participate in audits
Hotel Clean Energy CHENACT April 2010 | Barbados 2-day workshogor hoteliers,
Training Workshaop government, and private sector
Caribbean Hotel and CHTA May 2010 | Puerto Rico | Meetings with CHTA, hotel

Tourism Investment
Conferencé

developers and Caribbeamd
USbased financial institutions
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Event Sponsor/ Dates Location CHENACT Involvement
Organizer
banks and investors.
Sustainable Tourism CTO May 2010 | Barbados Presentation to the CTO
Conference Sustainable Tourism Committe
New Electricity Rates for | BHTA, BLP May 2010 | Barbados Description of the new
Barbados Hotels electricity tariffs, solicitation of
Luncheon participants for audits an@alk
throughassessments
CARILEC CEO Conferen| CARILEC June 2010 | Antigua Presentation on Barbados pilot
program and involvement of
BLP
Caribbean Sustainable | CREDR3IZ June 2010 | Jamaica Presentation orperformance
Energy Forurh contracting forhotelsand
Workshop on ESCO
opportunities in the Caribbean
Caribbean Renewable CREF October Bahamas Presentation orcarbon
Energy Forurh 2010 financing under on the Energy
Efficiencyg Policy, Regulation
and Financing Panel
Latin America and World Bank , October Dominican | Clean Hotel Clean Developmer
Caribbean Carbon Fordm OLADE, 2010 Republic Mechanism (CDM) Program of
International Activities
Emissions Trading
Association|JNEP
Risg Centre,
IDBandUN
Conference on
Trade and
Development
Caribbean Marketplace | CHTA January Jamaica Meetings with Caribbean
2011 hoteliers, national hotel
associations, and CHTA
executivesBooth with posters,
case studies and fact sheets.
Sustainable Tourism CTO April 2011 | Bermuda Presentation orBarbados case
Conferencé study includingdraft Hotel
Clean Energy Policy
Managing the Impact of | CARILEC July 2011 | Curacao Presentation orenergy
Global Change on the efficiency for Caribbeahotels
Energy Business in the and qoportunities forclimate
Caribbean change mitigation
Caribbean Renewable CREF October | Barbados Presentations on the Barbados
Energy Forurh 2011 Case Study and Caribbean

Regional Program.
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*- Denotes events where Tetra Tech attended, made presentations, and/or organized meetings

A CleanHotel Energy Training Workshop (BarbadasTHENACT organized and presented
information to a cross section of hotels, renewable energy companies, engineering companies, and
government representatives about hotel energy use, energy efficiency technologies a
opportunities, and renewable energy technologies and opportunities. Breakout groups discussed
education, awareness and training; standards, rating and certification; policy and finance; and
technology and engineering.

A Performance Contracting for Energy Efficiency in the Hotel Sector (Jama@dENACT organized
and presented information to a cross section of hotels, renewable energy companies, engineering
and consulting companies, and government representativethemize of the clean energy market
in the Caribbean, contracting mechanisms, and a case study of a Mexican ESCO. Participants
explored the issues and options for energy performance contracting in the Caribbean hotel sector.

A Barbados Case StudyA Model forthe Caribbean Hotel Sector (BermudaYetra Tech presented
atthe/ ¢h {dzadGlFAYylFrotS ¢2dz2NAaY /2y FSNBYyOS 62N] akKzL)
[ dzi GAy3a /2aGa GKNRAdAK wSalLkRyaAirofS wSaz2dzaNDS | a4So
Barbaabs case study, including the draft Hotel Clean Energy Policy, estimates of the energy saved
and CQ@emissions avoided from a regional program targeting energy efficiency in hotels.

A Workshop for Hotels Receiving Energy Audits and Introduction to the Siantd (Barbados)c
CHENACT organized and presented the common recommendations found in most audit reports,
and responded to questions regarding the audit findings and recommendations. We also
introduced the Enterprise Growth Fund Ltd (EGFL) and the $umad to the hoteliers, and beg
the process of identifying those that will need assistance in accessing the Fund.

Financing Energy Efficiency Improvements through the Smart Fund, (Barba@sENACT
organized a workshop and conducted emreone meeting with audited hotels to guide them in
preparing their investment program as part of their loan application to the Smart Fund.

CHENACT has prepared a number of hotel clean energy presentatisasstudies and clean energy
fact sheets based on the ressilbf the hotel energy audit3hese have been distributed at the
meetings listed iMable3. CHENACT also prepamelerald 2 | & & ¢ T ICHTARMBNthly
newsletter.
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2.2

ENERGY AUDIT PROTOCO

Tetra Techdeveloped protocols for both a Detailed Energy Audit and Walough Asessment.
Table4 summarizes the basic characteristics of each.

Table4 - Characteristics of Detailed Energy Audits and Walkrough Assessments

recommendations and a simple
analysiof energy consumption

Criteria Walk-Through Energy Detailed Energy Audit
Assessment

Time taken % day to 1 day on site, plus ¥z | 3-5 days on site, plus-8 days desk analysis
day desk analysis

Audit team 1 person (plus one ODS audito| 2-3 persons

Report Completed checklist with Detailed report, 2660 pages

Energy use data

1 year of energy bills

2 years historical consumption data

Energy sources

Listed

Patterns and costs identified

Utility rate structure

Documented

Explained anénalyzed graphed

use in consumption analysis

Seasonkeffects Occupancy variations only Consumption patternanalyzedmodeled

Property details Area, size, rooms, facilities Identified, listed, and energy indices calculated
Energyusing Identified, listed, with size or | Detailed lists, measurements, and logs or register
equipment capacity information, agéor of operation over time

Baseline energy
consumption

Estimated consumption

Spreadsheet model of consumption, including
operating schedules; energy balance

ODS8

List of equbment, ages,
refrigerants used

Identification of equipment; analysis of replaceme
costs for all equipment, including energy efficiency
capacity or other benefits

Energy efficiency
measures

Identify opportunities to
improve efficiency through
equipmentupgrades

For each measure: implementation instructions;
implementation cost; energy, cost and GHG savin
payback or financial analysis

Operating and
maintenance

Identify opportunities to
improve efficiency through
FR2LIGA2Y 2F G0

General al specific recommendations to improve
O&M measures

RE and MG measure

Identify opportunities for use of
solar hot water and solar PV
systems

Complete checklist: basic consumption data,
physical characteristics (roofs), existing experienc
(solar heating)potential equipment for dedicated
solar PV system

*Performed bya consultantcontractedundera separateprojectfundedby UNEP.

Tetra Techefined the audit protocoandintegrated the UNEP ODS auditor into the schedules for both

detailed audits andavalk-through assessment3he detailed preaudit data collection form,
participating hotel MOU, and sample audit report were shared with the CRERRbgram and its

auditors.
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3. BARBADOGASE STUDY

3.1 OVERVIEW OF THE BARBS TOURISM AND HEDTSECTORS

Tourism is the largest economic activity in Barbados, contributing typically about 15% of the island's
Gross Domestic Produ@@®DB. Institutions and organizations governing or representing Nb 5 R2 & Q
tourism sector include the Ministry of Tourism, the Barbados Tourism AuthdtityBarbados

Tourism Investment Inc. (BaRd the Barbados Hotel and Tourism Associatiomddition, Invest
Barbados and the Ministry of Finance are involveprovidingincentives for the hotel sectofhe
MinistriescoveringEnergy and Environment govern the energy and environmental policies affecting
the hotel sector.

TheWorld Economic Forum ranks Barba@8¥ out of 13 countries in terms ofhe competitiveness
of its tourism sectof: It rankedin the top quartile in terms of all criteria except policy rules and
regulations and priceompetitivenessn the travel and tourism industryOf particular importance to
CHENACT are the issues associafigii financial performance, particularly access to financing and
high operating costéespeciallyutility costs.

Table5 - Travel and Tourism Competitive Index for Barbados.

Criteria Rank (out of 139) Score (17 scale)
2011 Index 28 4.8
T&Tregulatory framework 20 5.4
Policy rules and regulations 75 4.4
Environmental sustainability 30 5.1
Safety and security 34 55
Health and hygiene 33 6.0
Prioritization of Travel and Tourism 3 6.4
T&T business environment anidfrastructure 21 5.0
Airport transportinfrastructure 25 4.4
Ground transport infrastructure 10 5.9
Tourism infrastructure 28 5.2
ICT infrastructure 27 5.0
Price competiveness in the T&T industry 74 4.5
T&T human, cultural ad natural resources 47 4.1
Human resources 48 5.1
Education and training 25 5.4
Availability of qualified labor 103 4.8
Affinity for Travel and Tourism 32 6.5
Natural resources 129 2.1

*The Travel & Touris@ompetitiveness Report 20t Beyond the Downturn World Economic Forum,4.8 2011
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Criteria Rank (out of 139) Score (17 scale)

Cultural resources 63 2.5

SourceThe Travel & Touris@ompetitiveness Repo2011- Beyond the Downturn World Economic
Forum

3.1.1 Visitor Statistics

As indicated inFigurel, every year, more than 500,000 people stay overnight in Barbaddiguae
that is almost double thenumber of permanent residents of the island Likeother Caribbean
destinations,Barbadossuffered a significant loss (downturn) in stay oweisitor arrivalsbeginning
mid-2008.In 2011, visitor arrivals had shown the beginning of a recovery, bugng still 7% below
peak in2007.

Figure2 shows the variation in stagver visitor arrivals by monti/isitorarrivals area proxy forhotel
occupancywvhichdirectly influence hotel receipts anadash flow

Figurel ¢ Barbados Annual Sta@ver Visitor Arrivals (2002011)

580,000 572,937
567,667 567,724
>70,000 562,558
560,000
551,502
£ 550,000 547,534
g
= 540,000
g 531,211 532,180
'_E 530,000 -
£ 518,564
& 520,000 -
510,000 -
500,000 -
490,[:[]0 T T T T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: Caribbean Tourism Organization

® During the 2000s, Barbados accounted for approximately 3% of the total tourist arrivals in the Caribbean
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Figure2 ¢ Barbados Monthly StayOver Visitor Arrivals (201L)
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Source: Caribbean Tourism Organization.

3.1.2 Profile of Hotel Sector

The96 hotels and guest housem the island hol®,114 guestrooms
Figure3 provides a breakdown of the number of hotels agubstooms by size categories.

Figure3 ¢ Barbados Hotel and Room Distribution, by Size Categ@610
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SourceBarbados Ministry of Tourism
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As indicated in

Figure3, the hotel industry in Barbados is dominated by small and mediurd btels, where
approximately63% of the total hotels and guest houses in the island have fewer than 50 rooms and
81%o0f the hotels havefewer than 100guestooms. Nevertheless, hotels under 100 rooms account
for only 48% of the total available rooms, addarge hotels (more than 20§uestooms)comprise
almost 2% of the total availablguestoomsfor the Barbados hotels

The real value of tourism's contribution to Barbados is in providing foreign exchange, economic
activity associated with hotel investment and visitor spending, and direct and indirect employment.
According to the World Travel and Tourism Council, in 20&ldirect contribution of travel and
tourism to GDP was US$ 535 million (12.9% of total GRRImployment was 18,000 (13% of total),
and to investment was $199 million (16.2% of tofal).

Its hotel industry is made up of own@aperated properties, pperties that are owned by investment
groups, properties owned by hotels chains (e.g. Almond, Fairmdatyiott, Rex Resorts, Elegant
Hotels), and properties owned by the Government of Barbados (e.g., Hilton, GEMS of Barbados,
Ponmarine).

The majorityof hotel businesses in Barbados are represented by the following private sector
organizations: the Barbados Hotel and Tourism Association, the Caribbean Hotel and Tourism
Association, and Intimate Hotels (representing only small hotel propefties).

3.1.3 Hotel Performance and Outlook

In Barbados, like much of the rest of the Caribbean, tourism is in the midst of a second year of decline

in terms of economic activityAs shown inrable5, 2009 2010 and 201were below the levels for

2007 and2008 in terms of the contribution of travel and tourism to the Barbados econdimg.2008

figures for contribution to GDP and capitavestment would have been highbadthe global

economic crisisot begun The prolonged impact of thcrisisoy’ . | NbF R2aQa (62 LINRY O
US and Europeis widely believed to be the principal reason for the downturn.

Table5 - Travel and Tourism (T&T) Economy Trends (US$ billions) for Barbados

Indicator 2006 2007 2008 2009 2010 2011
T&T Economy GDF 1.713 1.917 1.963 1.787 1.799 1.813
T&T Direct GDP 0.512 0.571 0.564 0.506 0.528 0.535
SourceTravel and Tourism Economic Impact 2@&badosWorld Travel and Tourism

® Direct and indirect contribution to GDP was estimated to be 43.5%.

7 Travel and Tourism Economic Impact 2012, Barbados. World Travel and T@otswil, 2012.
® All BHTA hotel members are automatically members of CHTA. Intimate Hotels (as an association) is a member
of BHTA, and some of its members are also members of BHTA/CHTA.
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Council, 202.

3.2 HOTEL ENERGY CONSURRTPATTERNS

3.2.1 Hotel Hectricity Consumption

As showrnin

Figure4, annual electricity costs could range from approximatel$U,679for the average
property under50 rooms, toabout$1,514,60%or the largest hotel properties. The estimates are
basedon the electricity costs reported iB1 hotel energy audis completed for Barbados

Figureb shows a comparisorbetween ainual electricity consumptionand st per guestroomfor
each of the hotel size categories (<50 rooms18@ rooms, 102200 rooms and > 200 room$ligure
6 shows a comparison of total annual electricity consumptiersustotal electricity cost.These costs
will have increased significantly by now since eleity costs have riseflfom US$ 0.28 per kWh to
US$ 040 per kWh?

Figure4 ¢ Estimated Electricity Expenditures for Barbados Hote2611

1,600,000 - $1,514,609
1,400,000 -
1,200,000 -
1,000,000 -

800,000 - $695,005

600,000 1 $469,984

400,000 -
200,000 - $175,679

<=50 51-100 101-200 >200
Hotel Size (# of Guestrooms)

Annual Electricity Cost Per Hotel (US$

Source: Tetra Tech analysis based on CHENACT energy audits

® Includes all utility charges divided by total consumption.
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Figure5 - Comparison of Annual Electricity Consumption vs. Qost Guestroom
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Figure6 - Comparison of Annual Electricity Consumptios. Cost
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Source: Tetra Tedmalysishased on CHENAE@mergyaudits

Within hotels, air conditioning is the most significant emsk of electricity, regardless the size of

the hotel As indicated in thd=igure?, air conditioning accounts fapughlyhalf oftotal electricity
use.Lighting and kitchen and refrigeration equipment each account for approximatelyHidete8
shows thedifferent share of eletricity consumption for each of the hotel size categories (<50 rooms,
51-100 rooms, 102200 rooms and > 200 room$ased orthe results of energguditsconducted for
hotelsin Barbados
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Figure7 ¢ Breakdown of Electricity Consumption in Barbados Hotels
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Souce: Tetra Tech based on CHENA@Srgy audits.

Figure8 ¢ Breakdown of Electricity Use by Hotel Sigategay
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SourceTetra Teclbased on CHENACT energy audits.

Guest room equipment and lighting are also significant electricity consumers. Electricity consumption
in categories such as kitchens or hot water is linked to the use of other energy seucteasiatural
gas for the kitchens and water boilers, or solar water heaters.
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A weltknown indicatorfor benchmarling electricity consumption in the hotel sector is consumption

per guest night calculated as the total electricity consumption dividediisy number of gueshights

RAZNAY 3 (GKS LISNA2R® ¢KS fFdGSNI O2 dfinferms &guess § SNY A Yy S
nights)times the number of rooms, and the number of days in the period.

Theaverageelectricity efficiency expressed akilowatt hours per guest nigikwWwh/GN) does not
varysignificantlydepending on the size of the property. Based on the results oCHENACanergy
audits, the smallest propertiesif to 50 guestooms) appear to utilize more electricity per guest night
than the largest propeies (se€Table6).'” This is due the fact that energy use in common areas such
as lobbies, grounds and hallwagspread across a larger guest populatidhe smallest properties
also have the largest variation of electricity efficiermanging from 12 td 18 kWh/GN.

Table6 ¢ ElectricityEfficiency Indexor Barbados Hotels
Hotel Sizé€# of Guestrooms)

<=50 51-100 101-200

High (kWh/Guest Night) 118 87 43 50
Average (kWh/Guest Night) 43 44 32 34
Low (kWh/Guest Night) 12 18 25 22
# of Hotels 13 8 5 4
GN/RN Ratio 1.63 1.79 1.79 1.90
Source: Tetra Tech analysis basedCB{ENACT energy audits

Electricity rates in Barbados are highly influenced by fossil fuel prices and their voFitilitse9

shows the monthly fuel adjustment charge for the period September 2010 to August Riglite9

also showthe renewable energy feeh tariff, calculated at 1.8 times the fuel adjustment charge.
The average fuel adjustment charge over the period is 39.22 BDS cents/ kWh, while the average
renewable energy feeth tariff is 70.60 BDS centgYVh.

ONotallhotetsg SNB | 6f S (2 LINRPOGARS a3dzSad yrA3aKdé RIFEGEET GKSNB:
were used to provide a common basis for comparison.

17
CHENACT Final Repauty 2012



Figure9 - BLP Monthly Fuel Adjustment Charge
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Based on the average electricity consumption and number of hotels in each size caladiey,
provides an estimate of total annual electricity consumption for the hotel sector, as well as the
associated CemissionsThecarbon footprint (C@emissions associated with tiigarbade hotel

w

aSOi2Nna St SOUNROAGE

57538 iz 6TI00 emissiods pek year ote fhat Y | G § R

this does not include emissisassociatéd with other direct use such as transportation fuel and
natural gas consumption, or indirect emissiosseciated with food and other consumable items and

air transportation for visitors.

Table7 - Electricity Consumption an€Q Emissiorsfor the Barbados Hotel Sector

# of Hotels AnnualBectricity
Consumption (MWh)
<=50 60 20,711 14,606
51-100 18 18,450 13,012
101-200 14 26,102 18,408
>200 4 16,536 11,662
%6 81,799

SourceTetra Tectbased on CHENACT energy audits.

3.2.2 Hotel Natural Gas Consumption

Natural gas consumption Barbados hotels is predominantly for kitchen use,,&goking. At least

one hotel has installed a géised air conditioning

chiller systerfor a representative 96om hotel,

natural gas accounts for 22% of all energy use (on a kileweait equivalentasis); however,
because of the unit cost of natural gas, it only accounts for 7.61% of total energy costs.

CHENACT Final Repauty 2012

18



3.2.3

Solar Hot Water

Hotels inBarbados, perhaps more than in any other Caribbean island, have installed solar hot water
heating systemsThe promoton of suichsystems in Barbados resulted from concessions granted by
the Ministry of Finance, which enabled manufacturers to import materials-tiety, and provide
consumers with partial or full tax deductions for the cost of the heaters.

It is estimatedhat over 50 hotel$60%) now use solar hot water heaters. The |lsgele integrated

designs cover the hotel roof with solar collectors, measuring about 30@ma have largeanks of up
to 25,000liters, some ofwhich allow the heat from the central asonditioning system to be used to
preheat the water.

Solar water heating in Barbados is viewed as a relative success when compared to other Caribbean
countries due to the high penetration rates and stability of equipment supplBotar water heating
companies include Solar Dynamics, SunPower Sarakis Global Energfprmerly AquaSal

3.3

CHENACT ENERGY AURHSBULTS

A total of 76 hotels in Barbados and other Caribbean countries participated in the CHENACT detailed
energy auditand walkthrough energy assessments.2 (i S
properties offering visitor accommodations.

3.3.1

Hotels Participating in Detailed Audits

i KI

l.j

0KS GSNY aK2dSt ¢

Table8 lists theBarbadodhotels thatreceiveddetailed energyaudits. CHENACT has completti3L
detailedenergyaudits. Table9 lists the hotels in other Caribbean countries that received detailed
energy audits.

Table8 CHENACDetailed Hotel Audits in Barbados

Hotel Name (Barbados) Number of Guest Status
Rooms

1 Accra Beach Hotel and Spa Audit Report submitted
2 Allamanda 49 Audit Report submitted
3 All Seasons Resort 48 Audit Report submitted
4 Almond Beach Club & Spa 161 Audit Report submitted
5 Almond Beach Village 435 Audit Report submitted
6 Almond Casuarina 280 Audit Report submitted
7 Amaryllis 146 Audit Report submitted
8 Barbados Beach Club 111 Audit Report submitted
9 Beach View Hotel 36 Audit Report submitted
10 | Colony Club 96 Audit Report submitted
11 | Coral Mist 32 Audit Report submitted
12 | Coral Sands 33 Audit Report submitted
13 | Crane 418 Audit Report submitted
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Hotel Name (Barbados) Number of Guest Status
Rooms

Crystal Cove 88 Audit Report submitted
15 | Divi Southwinds 133 Audit Report submitted
16 | Dover Beach 59 Audit Report submitted
17 | Fairmont RoyaPavilion 75 Audit Report submitted
18 | Mango Bay 67 Audit Report submitted
19 | Sandy Lane 114 Audit Report submitted
20 | Sandpiper 65 Audit Report submitted
21 | Savannah 80 Audit Report submitted
22 | South Beach 49 Audit Report submitted
23 | Southern Palms 91 Audit Report submitted
24 | Sugar Cane Club 44 Audit Report submitted
25 | The House 34 Audit Report submitted
26 | Time Out at the Gap 76 Audit Report submitted
27 | Treasure Beach 35 Audit Report submitted
28 | Turtle Beach 164 Audit Report submitted
29 | Blue Orchid 35 Audit Report submitted
30 | Pommarine 22 Audit Report submitted
31 | Blue Horizon 67 Audit Report submitted

Table9 - CHENACT Detailed Hotel Audits Outside Barbados

No. | Hotel Name (outsid®8arbados) Number of Guest Status as oMarch15, 2012
Rooms

1 Round Hill (Jamaica) 110 Audit Report submitted

2 Punta Cana (@minican Republjc 170 Audit Report submitted

3 Tortuga Bay@ominican Republic) 30 Audit Report submitted

4 Kariwak (Tinidad & Tobag9 24 Audit Report submitted

5 Stone HavelfTrinidad & Tobago) 11 villas Audit Report submitted

An additionall2 detailedenergy aiditswere conducted in the Organization of Eastern Caribbean
States (OECS) under the Caribbean Renewable HDbevgyopmentGlZProject, the results of which
have been included in the CHENACT Caribbean hotel energy efficiency model (see Chibgidéa 5)
10lists the completed hotel audit reports in the OECS countries.

TablelOc Audits Performed by CREDBYZin the OECS

Number of Guest
 Hotel Name (outsideBarbados) | ~ Rooms |  Status |

1 Bay Gardens (St. Lucia) Audit Report submitted
2 Blue Horizon (Grenada) 32 Audit Report submitted
3 Le Sport (St. Lucia) 155 Audit Report submitted
4 Tranquility (Antigua) 59 Audit Report submitted
5 Young Islands (St. Vincent) 29 Audit Report submitted
6 Spicelsland(Grenada) 64 Audit Report submitted
7 Flamboyant (Grenada) 68 Audit Report submitted

20
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8 Blue Water (Antigua) 110 Audit Report submitted
9 NISBET (St.Kitts & Nevis) 36 Audit Report submitted
10 | Ottleys (St.Kitts &levis) 24 Audit Report submitted
11 | Ocean Terrace inn ( Hittsand Nevis) 65 Audit Report submitted
12 | Grenadine House ( SVG) 20 Audit Report submitted

3.3.2 Hotels Participating in Energy Walkhrough Assessments

Atotal of 30 walk-throughassessment reports have been submitted (Jedlell). It should be noted
that, as a rule, the hotels participating in geasessments are all smathtels/apartment houses,

and many are members of the Intimate Hotels of Barbados group as well as the Barbados Hotel and

Tourism Association.

Tablell ¢ CHENACT Hotel Energy Walkrough Assessmenis Barbados

Hotel Name

Numberof Guest

Rooms
1 Bayfield House 10 Report submitted
2 Broome Vacation Homes 5 Report Submitted
3 Butterfly Beach 94 Report submitted
4 Chateau Blanc Apts on the Sea 14 Report submitted
5 Cobblers Cove 42 Report submitted
6 Discovery Bay 88 Report Submitted
7 Edgewater Inn 24 Report Submitted
8 Ella Fitzgerald Apartments Holding Ltd. 12 Report submitted
9 Golden Sands 27 Report submitted
10 | Halcyon Palm 25 Report Submitted
11 | Island Inn Hotel 24 Report submitted
21 cottages (39
12 | Little Good Harbour bedrooms) Report Submitted
13 | Melrose Beach Apts 15 Report submitted
14 | Meridian Inn 16 Report submitted
15 | MonterayApartments 23 Report Submitted
16 | Nautilus Beach Apts 15 Report submitted
17 | Ocean Spray 25 Report Submitted
18 | Peach& Quiet 22 suites Report submitted
19 | Pirates Inn 22 Report submitted
20 | Plumtree Club 40 Report submitted
21 | Round Rock Apts on the Sea 7 Report submitted
22 | Sea Foam Haciendas 12 (2bedrooms) Report submitted
23 | Sunbay Hotel 104 Report Submitted
24 | Sunswept Beach 23 Report submitted
25 | Travellers Palm 16 Report Submitted
26 | Tropical Winds 23 Report submitted
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Numberof Guest
Hotel Name Rooms Status

Walmers Lodge Apts Report Submitted
28 | Winchelsea Guest House 4 Report submitted
29 | Worthing Court 20 Report submitted
30 | YellowBird 15 Report submitted

3.3.3 CHENACHOotel AuditFindings

Tablel2 summarizeshe performance of hotels receivifgHENAC&nhergyauditsin Barbados and

other Caribbean island3able13 provides the implementation cost, annual savings (in US$ and kWh),

payback period (in years), and estimated annug €alssion reduction associated with

recommended energy savings opportunities (ES@s) CHENACT audit

Table12 - CHENACDetailed Audits ¢ EnergyConsumption andAverage/AnnualOccupancy
Annual Electricity

Electricity Index

Hotel Property # of Rooms Occupancy Consumption [KWH/GN
[kWh]
Accra 224 64% 2,272,800 28.0
All Seasons 48 53% 207,426 11.9
Allamanda 49 66% 391,821 17.9
Almond BeaclClub 161 65% 2,278,220 33.1
Almond Beach Village 395 59% 4,888,236 34.2
Almond Casarina 280 62% 2,997,861 22.1
Amaryllis 145 42% 1,584,480 42.6
Barbados Beach & Club 111 42% 817,176 25.8
Bay Gardens 74 71% 1,229,699 23.9
Blue Horizon Hotel 67 63% 1,007,724 48.0
Blue Horizons Garden Resort 32 50% 228,462 20.0
Blue Orchid 31 60% 278,269 40.9
Blue Water 110 66% 2,097,897 35.1
Colony Club 96 58% 1,433,572 37.2
Coral Mist 32 67% 294,560 27.8
Coral Sands Beach 33 52% 348,480 32.4
Crystal Cove 88 74% 1,532,592 31.3
Divi Southwinds 133 70% 1,821,996 314
Dover Beach 59 59% 382,268 17.7
Flamboyant 68 60% 570,952 21
House 34 55% 701,700 59.2
LeSport 155 84% 2,947,354 28.9
22
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Annual Electricity

Electricity Index

Hotel Property # of Rooms Occupancy Consumption [KWH/GN
[kWh]
Mango Bay 67 79% 764,720 20.0
Nisbet Plantation Hotel 36 49% 617,420 51.1
Ottley's Plantation Hotel 24 25% 347,360 87.4
PomMarine 11 30% 427,520 26
Punta Cana 160 72% 4,167,217 58.9
Royal Pavilion 75 68% 2,019,927 60.0
Sand Piper 47 62% 1,106,760 55.5
Sandy Lane 114 68% 14,669,832 204.7
Savannah 80 42% 1,487,520 88.6
South Beach 49 55% 642,480 51.2
Southern Palm Beach 91 55% 911,394 39.3
Spicelsland 64 42% 1,034,643 62.3
Sugarcane Club 44 43% 407,840 27.3
The Beach View Hotel 18 70% 233,249 255
The Crane 236 64% 4,987,191 49.8
Time Out at the Gap 76 42% 867,680 78.4
Tortuga Bay 30 50% 1,364,900 111.7
Tranquility 59 43% 740,326 27.0
Treasure Beach 35 61% 441,000 70.3
Turtle Beach Resort 164 70% 2,185,692 25.3
Round Hill 65 40% 2,269,729 71.1
Kariwak 24 58% 520,208 54.7
Stone Haven 11 (Villas) 36% 770,240 382
Young Island Resort 29 34% 237,940 18.4
23
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Tablel3- Energy Saving Opportunity List fromSample CHENACT Hotel Audit a 50100 Room Facility

Initial Cost Annual Cost Payback Period|  Annual Energy
Energy Saving Opportunity Description (BUS) Savings ($US) (years) Savings (kWh) (Tons/yr)
Clean coils on fridges and freezers $ 960.00 $2,008.50 0.48 5,356 4.02
Turn off pool'gacuzzi pump at night $ 100.00 $2,450.63 0.04 6,535 4.90
Install occupancy sensors in bathroom $ 14,400.00 $6,405.00 2.25 17,080 12.81
Properlyinsulate refrigerantcarrying copper
lines on 30 units $ 1,395.00 $692.63 2.01 1,847 1.39
Replace guest roomini-split condensers with
a VRV system for cheaper cooling and free I
water $177,300.00 $77,839.88 2.28 207,573 155.68
Replacephotocells with timers to save a half
hour of lighting power daily $ 500.00 $879.75 0.57 2,346 1.76
Retrofitincandescent antialogen bulbs to
CFLs and LED lights $ 18,415.00 $70,414.13 0.26 187,771 140.83
Installvariablefrequency drive®n the pool
pumps $ 10,000.00 $11,946.75 0.84 31,858 23.89
Implementcorporate utility management
Program $ 12,000.00 $26,879.63 0.45 71,679 53.76
Install guest room controls $ 48,000.00 $21,372.38 2.25 56,993 42.74
Install an occupancy sensor in thmin
restaurant $ 150.00 $985.50 0.15 2,628 1.97
Tint windows in guest rooms $22,100.00 $9,632.63 2.29 25,687 19.26
Replace 7.5 topackaged unit astaff quarters
with a VRV system producing hot wafer
staff kitchen $ 12,000.00 $2,372.63 5.06 6,327 4.75
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3.4 EXISTING SOURCESFDIANCING IN BARBABO

A recent study on the competitiveness of Barba@é@surism sector found that the terms of debt
fundingare often unsuitable for tourism business&sSources of debt from the major commercial
banks are often on termthat cannot be serviced from normal trading companiesr example,
hotels take more than 15 years to pay back initial investméraditionaldebt financing usually has
shorter terms and requires the full amortization of the principal during that term.

3.4.1 Consolidated Finance Company Limited

This is a commercial entitiiat offers loans according to criteria similar to commercial banks. There is
currently only ongourism client ints portfolio and experience shows that very often the proposed
projects do not meet the loan criteria. A common deficiencyhfmeliers is lackf security since the
property is already tied to the hot@® bankersHoteliers falling into this category must provide
alternative securityConsolidated Finance offers equipment loans for a period of up to 7 years at an
interest rate of approximately%.There is no maximum amount for loans once the cash flow
indicates that loan payments can be made. The anticipated savings obtained through the installation
of the equipment can be used in estimating cash flow projections and hence the ability to $kevice
loan.

3.4.2 Caribbean Financial Services Company, CFSC

This is a regionallgwned financial institution with 75% of its portfolio concentrated within the

tourism sector in Barbados and the OECS. CSFC specializes in providing devalimgadinance,

andcarries out detailed risk analysis to determine an appropriate finance packhgeoverall

FAYFYOAY3 LI O1F3AS YIe& O2yairad 2F RSod FyRk2N S d:
sourcegcommercial and international development baqhkBased on tk level of risk and the various

sources of the loan funds, the term and interest rate for the lapmdetermined.

3.4.3 The Enterprise Growth Fund Limited, EGFL

The Enterprise Growth FurfgGlris a statutory body, an agent of the Ministry of Finance, established
to finance development in various sectolts.role is to administer fundghat may come from a

variety sources arfer may be targeted to specific industries. Following the announcemitite
establishment of the $10 million Energy Efficiency Audit & Retrofit Fund in 2006, thelEGéd

some guidelines for the disbursement of this futdwever, the Fund was never capitalized amsl

now under review with along with the draft energgligy. The CEO of the EGFL also spoke of his
desire to raise money for a fund via a government bond. The EGFL currently st#magéunds:

A The Tourism Loan Fund offers Moratoriums on principal payments (interest payments only)
¢ 1 yr for loans less thahyears; 2 years for loans < 5 yrs but < 10 yrs; 3 years for loans > 10
yrs;

' A Study on the Competitive Tourism Environment which Barbados Faces: Its Challenges and §ulaitons
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A The Small Hotels Investment Fund, financed by the World,Béieks afive-year moratorium of
interest and principal

A The Tourism Industry Relief Fund, financed by the IADBide®loans to hotels in financial
difficulty caused by the global recessidiinese properties must have audited accounts, and must
demonstrate that their business decline corresponds to the reduced visitor arrivals (i.e.,
commenced in 2008).

EGFL has alé®en selected to implement the Smart Fund within the Sustainable Energy Investment
Program financed by the Intekmerican Development Barik.

3.4.4 The Central Bank of Barbados

The Central Bank of Barbados is engaged in a number of activities to suppttitisen industry.

One of their roles is to carry out due diligence on various financial institutions to determine their
suitability to act as financial intermediaries to disburse funds such as the Tourism Loan Fund and the
Small Hotels Investment Fund.

TheCentral Bank announced a credit guarantee scheme in SeptemberI20@8.been reported that
the uptake of this facility has been low, with the commercial banks complaining of the high
administrative burdenThe Central Bank of Barbados announced the extension of the credit
guarantee scheme to the tourism and touriselated sectors to include guarantees of moratoria of
principal and interest for a period of six months from September 15, 2009 to March 15, 2010

Commercial banks and other institutions eligible for use of the scheme may approach the Central
Bank to facilitate those customers who previously had viable operations and whose situation is
attributable to a downturn in the sectas a result othe global economic crisis.

The cap on the current amount of the total guarantee program is the same as earlier advised: the
maximum amount of any guarantee per customer is $450,000 (working capital $15@0¢6rm

loan facility (fixed assets) $300@). A cap on total exposure under the n&aility will be

determined by the Central Bank. The program should assikeiretention of employment in the
sector.The Facility may be accessed through commercial banks and eligible financial intermediaries
such as Part Il Companies and the Enterprise Growth Fund Lithited.

3.4.5 Commercial Banks

Theapproach otommercial banks in Barbados approach to lending is entirely discretionary and
dependent on the relative merits of each individual case. Howehir is done within the parameters
laid down by theCentral Bank for lending in th@ourism sector. Lending is based on a risk assessment
that takes into account industry risk as well as the individual business risk and the state of the
economy as a whole. Thgge of security held is also a factor as the speed at which the security can

'2 Barbados- Sustainable Energy Investment Progré#l1020), Proposal for Operation Development,
prepared by the Inte’American Development Bank, 2011.
3 http://www.barbadostourisminvestment.com/legislation_and_incentives.cfm
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be liquidated is also considered. The history and experience dfdtet will be considered and

special consideration is given to existing clients. Based on this, the amouiot] ped interest rate
aredetermined within the ranges stated below. Of course the best deal goes to those with the best
negotiating skik and historical track record.

Thecommercialbanks operating in Barbados are: First Caribbean International Bay&l Bank of
Canada, RBTT (a subsidiary of Royal Bank of Canada), Bank of Butterfield, Scotia Bank, and Barbados
National BanKa subsidiary of Republic bank of Trinidad).

3.5 BARBADOS HOTEL CLEANRRGY POLICY

Hotel clean energy is defined as meeting hatedl other visitor accommodation energy ende
needs through nospolluting energy conservation, energy efficiency, anesida renewable energy
resourcesGiven the challenges of designing and operating a hotel entirely energyusitient and
reliant on solar, wind and other renewable energy resources, hotel clean energy performance is
measured by the energy intensity of hotel facilities and operations, and the resulting carbon
(greenhouse gas emissions) footprint.

It is important to note that hotel ecommodations in Barbados are part of a much bigger travel and
tourism supply chain including air transport, ground transport, and visitor consumption of goods and
services while travellind.he Barbados Hotel Clean Energy Policy applies to all visitor
acommodations in Barbado¥isitor or nonresident accommodations consist of resorts, hotels,
guesthouses, resort condominiums and other vacation rent@lsile the focus of the Barbados Hotel
Clean Energy Policy is on licensed hotels, the intent is thatigitr the leadership of the Barbados

hotel sector, it will apply to all other accommaodations as well.

3.5.1 Current Policy Context

Barbadan hotel energy performance is based on a combination of government policies and programs,
voluntary industry initiativesand investor/operator decision makinglotel energy use is influenced

by tourism sector, energy sector, economic development and physical planning (e.g., Physical
Development Plan), trade and human resource development polie@gy instruments includa
combination of direct government budgetary spending (e.g., marketing and promotion,

infrastructure, security), governmeiitacked financing to the private sector, investment and tax
incentives, codes and standards, permits and approvals, and endorseoferttgintary accreditation
schemes.

.FNDbIR2&d KIad OK2®8¥SRZ & LLBIRI OKYIiR) EINRP Y2 G Ay 3 Of S
sector.The effectiveness of these related programs can be evaluated on the basis of their

effectiveness in sustained energyensity improvements within the sectofhe following describes

the current policy instruments and their influence on hotel energy performance.

National Strategic PlanThe National Strategic Plan advances six strategic goals in pursuit of the
national vision for 2022 f F2dzNJ 2F GKS b{t aL)SIF1a ALISOATAOLf
{ONBY3IOGKSYAYy3d GKS tKeaAaOlf Ly7¥FNFhaBadbani dzNE | yR t N
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household solar water heaters by 50 per cenOp5. Solar water heaters are now a widely used
NBySsglofS SySNHe (SOKyz2f23&8 Ay . I NblFR2azx gA0K Ay
units.

The Government has entered into a United Nations Environmé&rtaram(UNEP) Partnership for a
Resairce-Efficient Green Economy in Barbados, with a key plank being the undertaking of a Green
Economy Scoping Study (GE$B#. green economy calls for an integrated approach that provides
new opportunities for economic growth by directing greater investnsento sectors that enhance
natural capital and generate new sources of employment, while reducing environmentallieks.
study would focus on four key economic sectors, namely, tourism, agriculture, housing/building and
transport, along with the croseutting issues of energy, water and waste.

A Green Economy within the Barbadian context is defined as an integrated production, distribution,
consumption, and waste assimilation system that, at its cafectthe vulnerability of our small

island ecosstems as the basis for natural resource protection, policy intervention, business and
investment choice, human development programming, and for the facilitation of export market
development strategies.

Barbados Tourism Master Plan (202221).The Governrant of Barbados is developing a policy
framework, plan and strategy that will guide and provide specific prescriptions for the future growth
and development of the tourism industry in Barbados over the ten (10) year periodZIPIRin the
form of a Tourigy Master Plan (TMPT.he policy and planning framework will ensure that the tourism
industry grows in a manner that is economically, socially and environmentally sustainable and thus
able to meet the future needs of Barbadians, visitors, investors and stageholders.

The TMP is expected to produce financially viable and environmentally sound strategies, projects and
programns for the Barbados tourism sectdt should also provide a balance between economic
0SYySTAGAZ (KS D2 JS Nyiheeriedsnf pyivate taufisyhistbkendlded Srd tha @ S a
host population at large.

The TMP will focus on major strategies, development plans and programs in relation to: 1)
infrastructural and product development; 2) the physical environment, includimd) lse patterns

and the carrying capacity of the destination; 3) transportation systems and infrastructure needs, both
external to and within the destination; 4) the legal, regulatory and institutional framework in relation
to the environmental, social anetonomic dimensions of tourism development; 5) human resource
planning, development, education and training; 5) the framework and systems for tourism marketing,
promotion and communications, including tourist information services and information techynolog
structures, including-€ommerce6) private and public sector cooperation and coordination within

the hospitality and tourism industry; and 7) the development of irgectoral linkages between

tourism and other economic sectors.

Tourism Development Aq2002).The Tourism Development Act of 2002 is the principal policy
instrument addressing the hotel sectdt.applies to the construction of a new hotel; the alteration or
renovation of an existing hotel; the conversion of an existing building or buildings into an hotel by
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reconstruction, extension, alteration, renovation or remodeling; the furnishing and pmgmf a
building to be utilized as an hotel; the provision of tourist recreational facilities and tourism related
services; the construction and equipping of a new restaurant; the alteration or renovation of an
existing restaurant; the construction ofrew attraction or the alteration or renovation of an existing
attraction; the restoration, preservation and conservation of natural sites; the establishment,
restoration, preservation and conservation of monuments, museums and other historical structures
and sites; the construction and furnishing of villas; the construction and furnishing of timeshare
properties; and the addition to a tourism product of any facilities or services intended to increase or
improve the amenities that the tourism product provile

The Tourism Development Act 2002 provides a tax incentive to investors in tourism projects to write
off capital expenditures and up to 150% of loan interest; there are also exemptions from import duty,
value added tax and environmental levy in respafdurniture, fixtures and equipment as well as
building materials, supplies and equity financing.

A The owner or operator of a tourism project which is valued at not less than BDS$1.75 million
(US$900,000), who borrows funds from a private sector lenidistifution to upgrade the
hotel or restaurant, and incurs expenditure for this purpose in an income year, shall be
entitled to deduct 150 per cent of the interest paid on the loan from his taxable income in
respect of loan funds not exceeding BDS$7.5anil

A An investor who obtains a loan to construct, upgrade or refurbish a tourist attraction based
on the natural or cultural heritage of Barbados will be allowed to deduct, for tax purposes,
150 per cent of the interest paid on loan funds not exceedin§®&Dmillion. This investor will
be allowed an income tax credit of 30 per cent on the purchase of plant and equipment
costing over BDS$100,000 used to refurbish, upgrade or construct the attraction. If the tax
credit cannot all be written off in one yedhe excess may be carried forward for a period not
exceeding fifteen (15) years.

A The owner of a qualifying tourism project, which has a value of up to $200 million, will be
entitled to duty free concessions and (except for restaurants) will be alloweet toffs
approved capital expenditure against revenues for a period of fifteen (15) years. Hotels with
capital expenditure over $200 million are allowed one additional year to write off
expenditure, for each additional $20 million up to a maximum of tweB@) years.

A Where an owner or operator of a tourism product has in an income year incurred expenditure
for the purpose of (a) tourism product development; (b) tourism research; (c) the provision of
an apprenticeship scheme; or Investment tax credits; (d)dtganization and hosting of
tourism exhibitions and trade fairs that are approved by the Minister, then in calculating the
assessable income of the owner or operator for an income year there shall be deducted an
amount equal to 150 per cent of the expahde incurred.

A Where an owner or operator of a tourism project or a tourism product has in an income year
incurred expenditure for the purpose of (a) developing and operating nature trails throughout
rural areas of Barbados to be used as tourist attracdjqb) acquiring Green Globe or similar
certification; (c) developing linkages between the tourism sector and other economic sectors;
(d) developing community tourism programs; (e) developing visitor exchange programs
between Barbados and other Caribbeawuntries; (f) developing computer software that can
be used to measure the performance of the tourism industry, and these projects are
approved by the Minister, then in calculating the assessable income of that owner or
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operator for an income year therénall be deducted an amount equal to 150 per cent of the
expenditure incurred.

Barbados Sustainable Energy Policy Framewdmiparallel with CHENACT, the Barbados Division of
Energy and Telecommunications, Office of the Prime Minister has developedain8blst Energy

Policy Framework that applies to all sources and uses of energy aslahd.The objectives of the
Sustainable Energy Policy Framework (SEPF) is to unlock viable investments in renewable energy and
energy efficiency to reduce energy costsprove energy security, and enhance environmental
sustainability.

The SEPF states that electricity generation in Barbados could include more renewable energy
technologies, and consumption of electricity could be lower thanks to energy efficiency teghes)
because most of these technologies are economically viable and could reduce energyhes$imal
Report recommends promoting renewable energy and energy effictertbgse form the core of the
Sustainable Energy Framework for Barbados, and iaghudposed policy principles, regulatory
changes, financial instruments, technical measures, and strengthening of institutional capabilities
Projected costs and benefits of the $Hly promoting renewable energy and energy efficiency
technologies that areconomically viable, Barbados can reach its Sustainable Energy Matrix in the
next twenty years, and therefore reduce electricity generation costs, electricity consumptign, CO
emissions, and dependency on fossil fuels.

Building CodesThe Barbadoslational Standards Institute (BNSI) is currently developing a building
energy efficiency coddt will apply to all buildings with indoor floor area greater than 100 m2 and air
conditioning.The draft standard includes atrtificial lighting, air conditigniand mechanical

ventilation. Other aspects that would affect building energy efficiency include insulation, roofing
material, landscaping, shading and natural ventilatibshould be noted that the draft Energy
Efficiency Code is most applicable taadfbuildings and does not reflect the building design and
operational energy needs of hotels and other accommaodations.

Renewable Energy System Int@onnection and Feeth Tariffs with BLPThe Barbados Light and

Power (BLP) Renewable Energy Pilot Praggaeks to encourage customers to employ solar
photovoltaic, wind turbine and hybrid (solar and wind) to supply electricity to the national electric

grid. The Pilot Program, initiated in 2010, is available to all customers, that is, the Domestic Service
(DS), General Service (GS), Secondary Voltage Power (SVP), LP and also includes those utilizing the
LINPALISOGADS ¢h! GFEINAFFaA&DP ¢KS NBYSglEotS LIRoSN az2d:
rented premises under specific terms and conditions. The maximumber of systems connected to

the grid will be limited to 200 customers on a ficsime, firstserve basis, and the maximum

generating capacity of each individual project is 50 kW. All kilowatts per hour (kWh) sold to the grid
will be compensated eitheria a credit at 1.8 times the Fuel Clause Adjustment or 31.5 cents/kWh
(US$16 cents/kWh), whichever is greater.

Since January 2008, the average Fuel Adjustment Clause for BLP has been 27.5 cents/kWh (US$ 13.9
cents/kWh).Assuming the renewable energy feadtariff were in place since January 2008, the

average price (applying the 1.8 multiplier) paid would be 49.5 cents/kWh (US$ 25 centsAdaivh).

only 5 of the 28 months, the 31.5 cents/kwWh minimum would have applied.
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The Fair Trading Commission is thecipeindent regulator of the supply and distribution of electricity.

The Utility Regulation Department currently oversees Bhe.Commission is guided by sector policy

and seeks to protect consumers by setting fair and reasonable rates; encouraging invelsymen

allowing efficient operators to earn a reasonable return on capital; and promoting efficiency in the

provision of the utility servicst KS / 2 YYAaaAz2y Aa NBaLRyaAoftS FT2NJ I L
schedule (e.g., timef-day, interruptible rates)feed-in tariffs and contract terms for qualifying non

utility renewable energy projects, cost recovery of utility expenditures on energy efficiency and

conservation programs (demamgg A RS Y I y I 3SYSy G0 IyR .[tQa Sadlof
engagng in energy services.

Hospitality Training.The Barbados Hospitality Institute, part of Barbados Community College, is the
I32BSNYYSYy i Qa LINBYASNI Keha Haspitdity Iastitéte ofelated Bohngadne A y & G A
Hotel.Its stated aim is to:)loffer training programs for the Hospitality Industry; 2) ensure that every
guest enjoys a stay of unparalleled quality, with attention paid to detail; and combine the College
training program with a functioning hotdPommarine has participated in a nuetbof regional

capacity building programs, including the USAID funded Caribbean Hotel Environmental Management
Initiative (CHEMI), and the OAS funded Sustainable Tourism Entefpriggam(STEPPommarine

Hotel has been certified under the Green Glolo@ieonmental management standard which includes
energy management. In addition, the Universitytlog West Indies (UWI) offers a degree in

Hospitality & Tourism Management in conjunction with the Barbados Community CollbgeBHTA
organizes workshops drseminars for representatives of its member hotels, and some private

entities offer courses in green design, solar PV installation, and other topics.

Greenhouse Gas Abatemenit recognition of the potential adverse impacts of climate change
resultingfrom the greenhouse effect, the United Nations Framework Convention on Climate Change
(UNFCCC) sets an ultimate objective of stabilizing greenhouse gas (GHG) concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic (hdimduced) interference

with the climate system. This objective does not specify what these concentrations should be, only
that they be at a level that is not dangerous. It also acknowledges that there is currently no scientific
certainty about what a dangerousvel would be.

As a signatory party to the UNFCCC, Barbados has previously prepared a national inventory of
greenhouse gases for the years 1990, 1994 and 1997. Based on the findings of the national inventory,
Barbados has undertaken the preparation bistAbatement Analysis and Strategy.

¢KS I2@GSNYyYSyiQa DID FolFradSYSyd adNradasS3ae F2N GKS
energy efficient equipment in lighting, refrigerating and-@anditioning. The Barbados First National
Communication tahe UNFCC recognized that the hotel sector is already pursuing such initiatives

through involvement irprograméa 12 | OKAS@S a3aINBSY K2(0Sté¢ OSNIATAC
efficiency measures could be encouraged by the GoB through incentives sucluetsoreslin

importation duties for such equipment, which could then be passed on to consumers in the form of

reduced prices. The development of linkages between the Ministry of Environment and various

components of the private construction industry to encage the design, construction, use and

management of energgfficient commercial and residential buildings will also have long term

impacts on GHG emissions.
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The Clean Development Mechanism was established by the UNFCC to allow erathsiion

projectsin developing countries to earn certified emission reduction (CER) credits, each equivalent to
one tonne of CO2. These CERs can be traded and sold, and used by industrialized countries to a meet
a part of their emission reduction targets under the KyototEcol. The mechanism stimulates

sustainable development and emission reductions, while giving industrialized countries some

flexibility in how they meet their emission reduction limitation targets.

The UNFCC also introduced the concept Bf@ramof Activities (PoA) (often called Programmatic
CDM).A programof activities (PoA) is a voluntary coordinated action by a private or public entity
which coordinates and implements any policy/measure or stated goal (i.e. incentive schemes and
voluntaryprogramns), which leads to anthropogenic GHG emission reductions or net anthropogenic
greenhouse gas removals by sinks that are additional to any that would occur in the absence of the
PoA, via an unlimited number of COvbgramactivities (CPAsIt is characteded as: 1) a voluntary
action, 2) implementing a policy, measure or stated goal; 3) coordinated by a public or private entity;
and 4) resulting in emission reductions or removals that are additional.

Montreal Protocol. The Government of Barbados has puplace a control system to restrict the
importation of known ozone depleting substances (ODS) based on its compliance with the Montreal
Protocol.Effective January 1, 2010 the phase out of production and consumption of
chlorofluorocarbons (CFCs), halocabon tetrachloride and several other ODSs became mandatory
for Barbados and other developing country parties operating under Article 5 of the Prdtocol.
November 2007, the Cabinet approved the regulation of ozone depleting substances in keeping with
the provisions of the Montreal Protocol which Barbados signed on to in T9@83results of the
CHENACT ODS audits to date indicate that 87% of the refrigerants used in the hotel sector are R22
gas. ODS substances must be phased out under the Montreal pt@nd therefore this gas will

become either obsolete or extremely expensive in the nesty&ars.Barbados launched the HPMP
(Hydrofluorocarbon Phase Out Management Plan) in May 2012. As a result of the CHENAT Project the
hotel sector is in a positiorotsupply the required ODS information.

.FNBFR2aQ OdZNNByd adlrasS 2F O2YLIX ALFLYyOS 461 & | OKASO
Refrigerant Management Plan (RMP) developed in 2004 allowing for the development of strategies

that limit the access to ozee depleting substances by refrigerant servicing enterprises, and targets

both the supply and demand sides of these substan®eg of the components of the refrigerant

management plan was the development of the Import/Export Licensing System to monitor an

control trade in ozone depleting substances, such as CFCs, and the types of equipment which use

these substances, including refrigerators, automobiles and chillées Import/Export Licensing

System allows for outcomes such as a more structured wayooftoring those controlled substances

which are used in Barbados and take into consideration the varying ghasehedules of each of

the controlled substances.

3.5.2 Proposed Barbados Hotel Clean Energy Policy

CHENACT specifically calls for the developrokathotel clean energy policy that will fit within the
Sustainable Energy Policy Framewditke hotel sector in Barbados is a major contributor to the
national economic output (GDP) and is a major consumer of electricity, natural gas anda@s.
licensed hotels in Barbados consumeestimated 89 gigavatt hours (GWh) electricity in 2010, 9% of
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the total sales of Barbados Light and Power Company Ltd. (Bii®korresponds to an estimated 78
thousand tons of CO2 equivalent (CO2e) in GHG emssgibaurrent prices and consumption levels,
electricity accounts for one of the most significant operating expenses for Barbados hotels.

Goal

The goal of the Barbados Hotel Clean Energy policy is to improve the competitiveness and viability
of the Barbados hotel sector through increased energy efficiency and low GHG emissions economic
development.

Objectives

A Increase investment in cosfffective and proven energy efficiency and renewable energy
technologies; spending on green hotel design, efficient a/c, refrigeration, water heatoiar
hot water,appliances, lightingand PV Wind data collected from investment tax incentive
filings

A Improve the energefficiency indeXkWh per guest night) and watefficiency indeXm?® per
guest night) of Barbados hoteiseduced kWhe and fper guest night for participating
hotels¢ calculated from baseline (prior 24 months)

A Demonstrate and recogre the leadership of the hotel sector within Barbados (as model for
other sectors) and within the Caribbean (as a model for the regional tourism séttor)
reducing greenhouse gas emissions associated with economic activity.

Policy Impacts and Outcomes

A Growth in the Barbados clean energy industry (consultants, engineering companies,
equipment suppliers/distributors, service providegax revenue, employment

A Reduced operating costs for Barbados hotelgpenditures on electricity, gas and watand
as a consequenaegreater efficiency in the industry

A Improved balance of trade for Barbados through reduced imported energy resoyrces
expenditures on oil imports

A Deferred expenditure by electricity and water utility in production capacBarbados Ight
and Power and Barbados Water Authority capital expenditures

A Greater awareness of and appreciation for energy efficiency and renewable energy among
hotel workers and the general public that can be employed in their homes

A Reducel GHG emissions associdtaith hotel operations; reduction in CO2e associated with
reduced energy (electricity and gas) usealculated based on the difference from business as
usual (without policy).

It is hereby proposed that the Barbados Hotel Clean Energy Policy recoratiogrscbe incorporated
into the Sustainable Energy Policy for Barbados, Tourism Master Plan, Tourism Development Act,
proposed Barbados Buildings Act and National Strategic Plan and other policies as appropriate.
3.5.3 Policy Recommendations

Recommendation #& Tourism Sector Planning
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Clean energy in the hotel sector should be reinforced through the promotion of environmentally
sustainable hotel development and operations in the Barbados Tourism Master Plar2@2I2The
TMP should include policy support fdean, energy efficient, low carbon hotel developmespecific
recommendatios include:

A Establisndowest carbon footpring | a | 321t F2NJ K Followingltbel R2 & 1 2
Government of Barbados commitment to greenhouse gas abatement, andniziing the
significance of the tourism sector both in terms of carbon (greenhouse gas) emissions and
economic development, the TMP should include a strategy and encourage corresponding
LINEINF Y& (G2 YAYAYAT S G4KS & Ol Nbparculd endpliakBNA y i ¢ 2
on hotels and other accommodatiorSpecifically, hotels should be encouraged to voluntarily
participate in national or regional programmatic clean development mecharksf (o
attract carbon financing for hotel clean energy investits (see recommendation #11).

A LyaadAalddziazyl A1 S ao0Said SySNHekSYy@ANRYYSyGlf v
The Barbados Community College Hospitality Institute and Pommiddted, as well aElWI
Hospitality & Tourism Management schablould position themselves as leaders in academic
learning and professional development supporting energy and water resource efficiency (see
recommendation #8).

A Public/private partnership in promoting clean energy in accommodation sector.
Governmentrecog A GA 2y 2F aOf SI y $hé S8aiAdos Hotél2uid Sduristh LIS NI (i
Association, Barbados Ministry of Tourism, and Barbados Division of Energy and
Telecommunications, Office of the Prime Minister all share the common interest of improving
energy mangement in Barbados hotel$he Ministry of Environment is promoting the
transition of Barbados to a Green Economy, with the tourism sector as ppigtam In
fact, the Barbados Development Bank and Division of Energy and Telecommunications, Office
of the Prime Minister have also expressed their support for incentives and programs to
reduce conventional energy use in hotel operatio@se mechanism is set benchmarks and a
rating system for energy and water intensity (e.g., kWh per guest night, kWh pef m2
building space, m3 of water per guest night) for new hotel developnaswell as major
hotel expansions and refurbishments (see recommendation #6).

Recommendation #2 Hotel Clean Energy Investment Incentives

In the amendments to the TourisPevelopment Act, the Ministry of Tourism should make incentives
O2yaraitusSyid sA0GK (GKS D2@SNYyYSydQa AyaSyuaazy G2 dz
energy technologies over conventional omgsarticularly solar water heaters over electric shand

energy efficiency lighting and aipnditioning systemdn the design and construction of new or

refurbished hotels, the owner or operator must demonstrate that they have considered energy

efficient or renewable energy options.

A Addcd 2 KS NEB ratoy/of e2tduldsm product has in an income year incurred expenditure
for the purpose of improving the energy efficiency or increasing the use of renewable energy
resources, then in calculating the tax payable of that operator, the operator shall receive a
investment tax credit that is equal to 30 percent of the capital cost of the equipment, parts
YR &dzlJL) ASaz |yR GKS Ayaidlttlrarzy GKSNB2F¢ 0
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A Addca (G KS Ay aadlltefiefvdbld énérgy, eBefgy efficiency and energy conservation
equipment, g@pliances and devices, and r@DS refrigeration, freezers, iogachines and
arO2yRAGA2YAY3A SdALIYSYd (G2 | G2dz2NRAayY LINE RdAzOG
A Addca i KS SySNH& STFFAOASYyOe NI GAy3a 2N 20GKSNI LISN.
renovated building structures, energy consuming equipment or appliance, or building
YFGSNAFf A adzOK Fa ¢gAyR2¢ At LT AYy3AT NR2FAY 3 YI
A Addcal ff SySNHe& O2yadzYAy3a SIldZALIYSYG 2N FLILX ALY
use efficien&@ 2 NJ g+ GSNJ dzaS STFFAOASYyO& NraGAy3Ie G2 t N
A AddcdRSY2yaAdNFrdS GKFG GKS o6dzAft RAY3I YIFGSNRIFf A |
STFAOASYU LISNF2NXIyYyOSeé G2 tI NI LLL {SOiAzy wmd
A Addc¢ danalyzing designing, installing or maintainingengy efficient equipment or
appliances, natural ventilation and daylighting, rainwater catchments and storage, and water
GNBFGYSYG YR NBdAST FyR az2ftlF NI O22tAy3é G2 ¢t
A Changecd 12 dzNRAY O2dzNASE (G2 Gi2dNARAYYBYyR OF&NHEEE |
in Part Il, Third Schedule.

Recommendation #8 Hotel Distributed Generation from Renewable Energy Sources

Based on the results of the BLP Renewable Energy Pilot Program, it is recommended that the Fair
Trade Commission authorize BLPdgrtend the Program to all hotels (and other commercial
buildings).Given the limited availability of unused land in Barbados for centralizedcgndected
renewable energy projects, roofs of hotels and other commercial buildings offer alternative sites,
near loadcenters to install solar photovoltaic (PV) and small wind energy conversion systems
(SWECSIt is recommended that BLP sign long term standardized power purchase contract and
interconnection agreements with the owners of qualifying installagiof PV and SWECS for a
minimum of 10 years, and preferably 15 years. BLP may impose limits or caps on the number of
distributed generation sources and the total installed capacity in order to maintain grid stability.

Other incentives should be considéro address the investment decision making of hotels owner.
These include investment tax credits, accelerated depreciation,-ffarty leasing and tax incentives.
It is recommended that BHTA convene its members to explore incentives options and make
recanmendations to the appropriate authorities.

Recommendation #4 Hotel Clean Energy Financing

In establishing the Sustainable Energy Investment Program (Smartfamdijts operations through

the Enterprise Growth Fund Ltd., the Division of Energy and Telecommunications, Office of the Prime
Minister shouldensure that the Technical Assistance (TA) Fafilitgrgy Audits are available under

the CHENACT Project andEDACT ARNd Energy Efficiendyetrofitand Renewable Enerdetrofit

Facility target qualifying Barbados hotelaio of the Smart Fund Facilities apply to hodsisideing

energy efficiency and/or renewable energy investments

A TA Facility to provide a reimbursaldiscretiongrant for, feasibility studiesengineering
design studiesand assistance with loan applications (to the Energy Efficiency and Renewable

* Smart Fund Operating Guide, prepared for Iméenerican Development Bank and Government of Barbados,
prepared by Castalia Strategic Advisors, June 17, 2011.
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Energy FacilityQualifying service providershould have relevaregxperience working with
the hotel sector on similar assignments.

A A subsidized loan facility targeting energy efficiency and renewable energy investnidhts
Retrofit and RE Finance Facilitgrgeting hotel businesses with acceptable terms to finance
the equipment services identified in an energy audit.

A Borrowers must report annually on the electricity saved (against their baseline), energy
intensity index, and GHG emissions reduced.

It is recommended that BHTA, Division of Energy, Office of the Rfimster, Ministry of Tourism

and EGFL organize a workshop to present the new Energy Efficiency Retrofit and Renewable Energy
Finance Facility to Barbados hoteliefithe CHENACT project will work with audited hotels to assist

with their loan applicationso the Smart Fund. CHENACT held a workshop in March with the
interested hotels and has assisted them with their spreadsheet/cash flow analysis for presentation to
the Smart Fund

Recommendation #% Hotel Building Energy Efficiency Standard
In adopting a new Building Energy Efficie@ogle the Barbados National Standards Institute (BNSI)
should develop a building energy efficiency standard applicable to different types of
accommodations: resort, hotel, villa and guesthouse, and vacatiomlrapartmentsThe standard
should delineate between mandatory requirements and voluntary guidelifles.standard should
address:
A Windows: Ufactor (heat transfer), solar heat gain, visible transmittance, air leakage,
condensation resistance, shading.
A Exerior doors: air leakage
A Roofing products: insulation, green roofs, reflective paints and coatings
A Appliance efficiency: kitchen, restaurant and bar equipment; laundry equipment; guestroom
refrigerators, TVs; office and business centre equipment.
A Lighting indoor lighting, outdoor lighting, emergency lighting, sign lighting, lighting control
devices, ballasts and lumen devices
A Pipe insulation: steam and hot water pipes, chilled water circulation systems
A Water heating: central boilers, elemand room unitssolar hot water heating systems (with
and without back up), thermostats and temperature controls,
A Air conditioning: thermostatic controls, shoff and reset controls, central systems including
air-handling, split and muksplit units,
A Pools and spagumps, insulation, pump timers

It is recommended that hotels follow the commercial building codes and then have their own
separate building energy efficiency guidelines to cover unique design aspects of hotels.

Recommendations #6 Hotel Efficiency and/oLow Carbon Rating System
1 Barbados should support a pubjicivate partnership to develop a hotel clean energy
performance rating system for the Caribbe@nmodel is the U.S. Environmental Protection

A ®Qualifying service prdvRSNBE | NB RSTAYSREFE G{YINI CdzyR tI NIyS$S
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Agency and U.S. Department of Energy Btagram forbuildings.Each hotel property would
get a score is a benchmark that indicates how efficiently buildings use energy-900a 1
scale. A score of 50 indicates that energy performance is average compared to similar
buildings, while a score of 75 or bettedinates top performance, and means the hotel could
promote an energy efficient, low carbon label.

1 The rating system should be based on total energy consumption (kWh equivalent or kWe) of
electricity, natural gas, and diesel fuel and should be expressedms of occupancy (kWhe
per guest night) and in terms of building size (kWe per square métet@l room capacity
(number of guest rooms) and amenities (e.g., restaurants, conference facilities) are possible
differentiators to ensure that hotels are benmarked against similar properties.

1 Partners in the design and implementation of the hotel energy efficiency and/or low carbon
rating system include, but are not limited to, hotel industry, electric utility, Ministry of
Tourism, and Division of Ener@MFIET,)Office of the Prime Minister, aridivisionof
Environment. It is recommended that a special commission, comprised of the above
organizations, develop and administer an Energy Efficiency or Low Carbon rating in order to
grant official recognition oparticipating hotelslt is recommended that the rating system be
voluntary for a period not to exceed 2 years, followed by a mandatory program for all
licensed hotels thereafter.

Recommendations # Hotel Appliance and Equipment Energy Efficiency Guaan
Given that Barbados imports most appliances and enrergyuse equipment, it is recommended
that:
1 BNSI accredit energy efficiency rating daloellingsystems from major source markets: U.S.
Energy Star , Canada Energuide , U.K. , Europe , and China .

1 equipment manufacturers interested in selling in the Caribbean market obtain independent
verification of the performance of the products being promoted to the hotel indugnergy
efficiency appliance rating should be referenced in the Building Hatxlgly Efficiency
Standard (Recommendation #5).

1 BNSI establish both an appliance and enemgg use equipment testing capability to verify
the stated performance of imported equipmenithis could be done domestically and/or
through a regional institutionigeh as the CARICOM Regional Organization for Standards and
Quality (CROSQ).

Recommendation #8 Hotel Clean Energy Capacity Building
This policy recommendation is targeted at the government, hotel operators, and energy service
providers.

1 For governmentthe focus should be institutional strengthening associated with government
programs (e.g., review/approval of applications for customs duty exemptions,
review/approval of designs for new construction/renovations of hotels, administration of
appliancdabeling, etc.).
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91 For hotel operators, the focus should be on facility energy management and should cover
020K a0l O]l 2F K2dzaSé¢ 2LISNIGA2YyEa O0SPIADPT YIFAY( S
programs for guests to conserve energy and water).
1 For energyservice providers, including architects, engineers, consultants and contractors, the
focus should be on international standards and best practices, new technology installation
and operations, energy auditing and modeling, etc.

Recommendation #9 Incentives for Utility Demand Side Management

Energy demand management, also known as demand side management (DSM), is the modification of
consumer demand for energy through various methods such as financial incentives and education.
Usually, the goal of demandde management is to encourage the consumer to use less energy during
peak hours, or to move the time of energy use todaik times such as nigtime and weekends.

Peak demand management does not necessarily decrease total energy consumption, bistecould
expected to reduce the need for investments in networks and/or power plants.

9 This recommendation would allow Barbados Light and Power to submit proposed DSM
programs designed to reduce the energy consumption and peak demand of hotels and other
commercial customers to the Fair Trade Commission to include program costs in the rate
base.The FTC must assess the impact of targeted DSM programs utility costs for consumers
and profitability of BLP.

1 Another option is to allow BLP to establish an untated subsidiary authorized to engage in
energy management serviceBLP has an understanding of hotel and other commercial
O dza (i 2 efefti¢ky &Ise and could enter into contracts with hotels to provide energy
services on an established fee or perforrarbasisBLP would need to demonstrate that the
unregulated subsidiary is not subsidized by the regulated utility and that other businesses are
not adversely affected by the competitive advantage that the BLP subsidiary might have over
other businesses &dring the same services.

Recommendation #1Q Clean Energy Industry Development
Barbados has an opportunity to encourage the development of a domestic clean energy industry with
the associated jobs and investment in one of the fastest growing marketiswide.

1 Following the example set for the solar hot water industry, Barbados should consider
amending the Fiscal Incentives Act of 1974 to allow the energy efficiency equipment suppliers
manufacturers to benefit from import preferences and tax holidays.

It is expected that the clean energy industry will expand and mature with increased investment in the
Caribbean hotel sector.

1 Toward this end, it is recommended that businesses (and individuals) that offer energy
services (see section 4.3) form a cleaergy industry association, and that this organization
represent the private sector as it relates to policy reforms, standards and certification, and
even registration as Smart Fund Partners (see section 3&s 1yith other CHENACT Hotel
Clean Energy Poji recommendations, developing the Barbados clean energy industry has a
broader benefit than serving hotels.

Recommendation #1& Clean Development MechanisRrogramof Activities for Hotels
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One of the most important issues addressed by a Clean Develapgvtechanism Program of

Activities (PoA) is the relationship between policies and progr&mgrams that stem from

mandatory policies and regulations that are not well enforced, or voluntary or méstd policies

that use incentives and disincentivasdncourage compliance meet the additionality critetia.

support of the PoA, it is recommended that the Barbados Hotel Clean Energy Policy should explicitly
address the following:

A {GrdsS GKS D2@SNYyYSyaQa 321t 27T prbducksdliskid Ayl 6t S
Recommendation #& Tourism Sector Planning)

A Establish objectives related to reducing energy and carbon intensity of hotel operations

A Set a target of 25% reduction in energy use and carbon footprint of the Barbados hotel sector
by 2020as part of Barbados strategy to mitigate greenhouse gas emissions

A Annual voluntary reporting by hotels and other accommodations (link to Recommendations
#6 ¢ Hotel Efficiency and/or Low Carbon Rating System)

The policy should explicitly recognize the Minif Environment Barbados Designated National
Authority (DNAY} as focal point for CDM rules and administrative processes and communications with
the UNFCC CDM Boaifithe main task of the DNA is to assess potential CDM projects to determine
whether they will assist the host country in achieving its sustainable development goals and to
provide a letter of approval to project participants in CDM projects. This letter of approval must
confirm that the project activity contributes to the sustainable devetgmt of the country. It is then
submitted to the CDM Executive Board to support the registration of the projgatamram

The Barbados Hotel and Tourism Association, alone and in conjunction with the Caribbean Hotel and
Tourism Association, should encage its member hotels to participate in a Hotel Clean Energy PoA
at such time as a Coordinating Entity is established and a PoA is registered.

Recommendation #12 Elimination of CFC and other ODS in the Hotel Sector
The policy calls for increasing awaess, providing technical assistance and training, and
incentives/disincentives for the complete phaset of ODS.

9 The Barbados Hotel and Tourism Association, Ministry of Environment, Ministry of Tourism
and United Nations EnvironmeRrogramshould develop a targeted awareness campaign for
hotel owners and operators regarding the Montreal Protocol and associated Barbados ODS
policies.

1 Government should fund the agonditioning and refrigeration industry to provide technical
assistance (e.gaudits) and training (e.g., refrigeration replacement).

1 Air-conditioning and refrigeration systems and equipment that is-oompliant with
Montreal Protocol should be removed from incentives under the Tourism Development Act
(see Recommendation #2Hatel Clean Energy Investmelmicentives).

3.6 MODEL CARIBBEAN HOTEEAN ENERGY POLIC

CHENACT specifically calls for the development of a hotel clean energy policy that will fit within the
energypolicyframeworkof the individual countryThe hotel sector is a major contributor to the
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economic output (GDP) of many countries in the Caribbean and is a major consumer of electricity,
natural gas and water in more than 2,269 hotels in the Caribbgan.

The goal of the Caribbean Hotel Clean Enepplicy is to improve the competitiveness and viability
of the hotel sector through increased energy efficiency and low GHG emissions economic
development. The main objective of the policy are:

A Reduce GHG emissions associated with hotel operatjoeduction in CO2e associated with
reduced energy (electricity and gas) use.

A Increase investment in cosfffective and proven energy efficiency and renewable energy
technologies; spending on green hotel design, efficient-eimditioning, refrigeration, water
heating, appliances, lighting, solar hot water, PV, etc.

A Improve the energy intensity (kWh per guest night) and water intensifypémguest night) of
hotels¢ reduced kWe and frper guest night for participating hotels.

A Demonstrate and recognize the Eership of the hotel sector (as a model for other sectors)
within the Caribbean, as a model for the regional tourism sector.

3.6.1 Policy Impacts and Outcomes

1 Growth in the clean energy industry (consultants, engineering companies, equipment
suppliers/distribdors, service providers) increase in tax revenue and employment.

1 Reduced operating costs for hotels expenditures on electricity, gas and water

1 Improved balance of national trade through reduced imported energy resoaroesuced
expenditures on oiimports

1 Programmatic approach to reducing GHG emissions as a possible example for other sectors
91 Deferred capital expenditure in production capacity by electricity and water utilities.

1 Greater awareness of and appreciation for energy efficiency andvable energy among
hotel workers and the general public that can be employed in residential sector.

3.6.2 Policy Recommendations

Recommendation #& Tourism Sector Planning

Clean energy in the hotel sector should be reinforced through the promotion of emuantally
sustainable hotel development and operatioi$iese efforts should include policy support for clean,
energy efficient, low carbon hotel development; specific recommendations include:

A 9 & (| seduced Karban footpriit | & | 32 I fl todigN\skcibfO&ft a/straiegy? v |
G2 SyO02dzN} 3S LINPIANIYa (G2 YAYAYAT S GKS aOFNbB2Y

'® Number of hotels included in the regional model developed by Tetra Tech.
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particular emphasis on hotels and other accommodati@ecifically, hotels should be
encouraged to voluntarily participate in natioral regional programmatic clean

development mechanisnPEA to attract carbon financing for hotel clean energy investments
(see recommendation #11).

A LyadAalddziazyl tA1S ao0Said SySNHekSYy@ANRYYSyGlf v
Thehospitality programs at community colleges, universities and elsewhere should position
themselves as leaders in academic learning and professional development suppogigy
and water resource efficiency (see recommendation #8).

A Public/private partneship in promoting clean energy in the accommodation sector through
NBO23ayAlAzy 2F aOf S |Oyie nfeghdidil 8 © seKb2nct8riarksamd& NI (A 2 y
rating system for energy and water intensity (e.g., kWh per guest night, kWwh per m2 of
building spae, m3 of water per guest night) for new hotel development, as well as major
hotel expansions and refurbishments (see recommendation #6).

Recommendation #2 Hotel Distributed Generation from Renewable Energy Sources
It is recommended that
1 Theelectricutilities be authorized to implement renewable energy pilot programs for hotels.
1 The utilities sigriong term standardized power purchase contract and interconnection
agreements with the owners afualifying installations of solar photovoltaic (PV) andim
wind energy conversion systems (SWHQS) minimum of 10 years, and preferably 15 years.
The utilities may impose limits or caps on the number of distributed generation sources and
the total installed capacity in order to maintain grid stabil®ther incentives should be
considered to address the investment decision making of hotel owiidese include
investment tax credits, accelerated depreciation, thirarty leasing and tax incentives.

Recommendation #8 Hotel Building Energy Efficiency Stdard

Building energy efficiency codes can be developed for different types of accommodations: resort,
hotel, villa and guesthouse, and vacation rental apartmehi® standards should delineate between
mandatory requirements and voluntary guidelines, atduld address:

Windows

Doors

Roofingand wallproducts
Appliance efficiency
Lighting

Pipe insulation
Water heating
Air conditioning
Pools and spas

=A =4 =4 -4 4
= —a —a A

Recommendations #4 Hotel Efficiency and/or Low Carbon Rating System

A publieprivate partnership talevelop a hotel clean energy performance rating system for can use

GKS | d{d 9YyPANRYYSYylilt tNRGSOlGA2y ! 3SyOeé I yR ! of
buildings as a modeEach hotel property would getl@nchmarkscorethat indicates how ef€iently

the properties use energy on alDO scale. A score of 50 indicates that energy performance is

average compared to similar buildings, while a score of 75 or better indicates top performance, and

means the hotel could promote an energy efficientylcarbon label.
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The rating system should be based on total energy consumption (kWh equivalent or kWe) of
electricity, natural gas, and diesel fuel and should be expressed in terms of occupancy (kwhe per
guest night) and in terms of building size (kWe gguare meter)Hotel room capacity (number of
guest rooms) and amenities (e.g., restaurants, conference facilities) are possible differentiators to
ensure that hotels are benchmarked against similar properties.

Recommendations #§ Hotel Appliance and Edqpment Energy Efficiency Guidance

Accredit energy efficiency rating and labeling systems from major source markets: U.S. Energy Star,
Canada Energuide, U.K., Europe, and Chinder these programs, equipment manufacturers must
obtain independent verifiation of the performance of the products being promoted to the hotel
industry.Energy efficiency appliance rating should be referenced in the Building Hotel Energy
Efficiency Standard.

Establish both an appliance and eneggyd use equipment testing capidity to verify the stated
performance of imported equipmenthis could be done domestically and/or through a regional
institution such as the CARICOM Regional Organization for Standards and Quality (CROSQ).

Recommendation #@ Hotel Clean Energy CapagiBuilding
This policy recommendation is targeted at the government, hotel operators, and energy service
providers.

1 For government, the focus should be institutional strengthening associated with government
programs (e.g., review/approval of applicatidios customs dutyexemptions,
review/approval of designs for new construction/renovations of hotels, administration of
appliancdabeling etc.).

1 For hotel operators, the focus should be on facility energy management and should cover
020K aol Odper&tidns (K. dzaiGenance) and guest services (e.g., voluntary
programs for guests to conserve energy and water).

1 For energy service providers, including architects, engineers, consultants and contractors, the
focus should be on international standardnd best practices, new technology installation
and operations, energy auditing and modeling, etc.

Recommendation #¢ Incentives for Utility Demand Side Management
91 Allow the electric utilities to submit proposed demand side management (DSM) programs,
designed to reduce the energy consumption and peak demand of hotels and other
commercial customers, to the national electricity regulafbine regulator must assess the
impact of targeted DSM programs on utility costs for consumers and the profitabititye of
utility company.

1 Another option is to allow the utility to establish an unregulated subsidiary authorized to
engage in energy management servicBse utility will have an understanding of hotel and
20KSNJ O2YYSNDALFE Odzad2YSNEQ St SOUNROAGE dzasS |
provide energy services on an established fee or performance basis.

Recommendation #8 Clean Energy Industripevelopment
1 Encourage the development of a domestic clean energy industry with the associated jobs and
investment in one of the fastest growing markets worldwide.
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1 Consider amendinthe fiscal incentives to allow energy efficiency equipment suppliers and
manufacturers to benefit from import preferences and tax holidays.

Recommendation #¢ Clean Development MechanisRProgramof Activities for Hotels

One of the most important issues addressed by a Clean Development Mechanism Program of
Activities (PoA) ithe relationship between policies and prograriissupport of the PoA, it is
recommended that a Hotel Clean Energy Policy should explicitly address the following:

9 Establish objectives related to reducing energy and carbon intensity of hotel operations

1 Set atarget of 25% reduction in energy use and carbon footprint of the hotel sector as part of
a strategy to mitigate greenhouse gas emissions

1 Annual reporting by hotels and other accommodations.

9 The national hotel or tourism associations, in conjunttidgth the Caribbean Hotel and
Tourism Association, should encourage its member hotels to participate in a Hotel Clean
Energy PoA at such time as a coordinating entity is established and a PoA is registered.

Recommendation #1Q Elimination of CFC anather ODS in the Hotel Sector
The policy calls for increasing awareness, providing technical assistance and training, and
incentives/disincentives for the complete phaset of ODS.

= =4

1 Develop a targeted awareness campaign for hotel owners and operatasnjunction with
the National Ozone unitegarding the Montreal Protocol and associated national ODS
policies.

1 Fund the akconditioning and refrigeration industry to provide technical assistance (e.qg.,
audits) and training (e.g., refrigeration replacement).

1 Air-conditioning and refrigeration systems and equipment that is-oompliant with
Montreal Protocol shold be removed from any incentives programs.

3.7 PILOT DEMONSTRATION

CHENACT includes a pilot demonstration of renewable energy-geceration installed on the
properties of participating hotel$siven the fact that BLP has initiated a renewable energy pil

program with feedin tariffs, we have proposed to use solar photovoltaic systems as the technology in
the pilot demonstration program.

FigurelOprovides a schematiof a gridconnected PV system

3.7.1 Solar PV System Cost
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The costs of PV projects in emerging economies and other market sources appear to vary by
approximately +/ 25 percent. This variation is due to site specific factors, owner specific factors, and
component/system pricing.

A Site specific factors are usually captured in Badance of SystenBOS$and might include
rooftop mounting issues, transportation and shipping cost, shading considerations,
interconnection issues or similar.
A Owner specific factors are captured inthe 3N a O2ada +FyR YAIKEG AyOfc
f SAf AaadzSas 2N 26y SNRa YIrylF3aSySyid AaadzsSao
A Component/system pricing variation is related to market supply vs. demand, market
efficiency, timing, etc.

Figurel0¢ Schematic of GridConnected Distributed Solar Photovoltaic (PV) System
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3.7.2 Solar PV Energy Production in Barbados

This information was used to determine the performance of a 7 kW PV system in Barbados using
b w9 [ Mtts bntine solar performance calculation tool. Thsults of this software analyses is
shown inTablel4. Figurell plots solar radiation at the site and the AC energy production of the
system.

Tablel4- PV site, system and cost assumptions

Site Information
City: Fort-DeFrance
State: Martinique
Lat (deg N): 14.6
Long(deg W): 61
Elev (m): 4
Weather Data: IWEC
System Information
PV System Specificatio
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DC Rating: 7.0 kW
DC to AC Derate Factof 0.77
AC Rating: 5.4 kW
Array Type: Fixed Tilt

Array Tilt: 14.6
Array Azimuth: 180

Cost Information
Cost ofElectricity: \ 0.38 USD/kWh

Figurell ¢ Monthly energy output from a 7 kW solar system in Barbatos
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For this analysis, the following assumptions were made:

A

A

3.7.3

Martiniqgue was chosen as the site location because it iggagraphical location nearest

Barbados for which PVWatts had solar radiation data.

A cost of electricity 0S$0.30/kWh as chosen based on the BLP tariff structure and

historical rates.

Solar PV Technology Selection

" Information obtained PVWATTS simulation software.
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There are various photovoltaictechh@® 3A Sa I @ At o0fS Ay (2RIFI&Qa YI NJ ¢
technology.To obtain the best technology for wide scale adoption in the Caribbean a system level

detail should be donstarting withthe PV modules themselves which are the most costlypmmant

in a PV energy generating system. Details such as Band gap, Temperature, and Fill Factor are some of

the finer technology details that need to be examined when selecting a PV module. Such details are
generally not provided in the technology spedfion sheet but differences in these details will

produce system performance differences when comparing similar PV technologies.

The band gap determines what portion of the solar spectrum a photovoltaic cell alisivrisssimilar

to the number of wavealngths that can be absorbed. The higher the band gap, the more the PV
technology is capable of harnessing the power contained in the sunlight. Also the higher the band gap
the greater the potential of energy capture in high temperature. PV is a direcggrenversion
technology, which works better at lower temperatures. As temperature increases the band gap
decreases, therefore the higher band gap will allow the PV module to keep producing power at higher
temperatures. Thus, knowing the band gap can bé&gortant performance factor given that

different latitudes have different wavelengths and the effects of temperature on the band gap.

Fill factor is the ratio of the technology's actual ability to capture available energy to the energy that is
theoretically available. More mature PV technologies like morystalline silicon have higher fill

factors; newer thin films like CIGS have lower fill factors which will be increasing as the technologies
mature. Higher fill factors means more power out of theati®ely same cost of manufacturingnore

voltage and or amperage and thus more maximum power from the same surface). When comparing

t+ YIydzZFlFI OlGdzNRAYy3d O2YLI yASaQ GSOKy2t23ASa O2yaARSs
effects and fill factors.

In order to safeguard investment, the annual performance degradation of modules due to
weatherization, and PV cell material degradation should be assessed. The IEC performance
degradation Certification for the various technologies along with a historical pegoeand
documented test results should l@nalyzed before making large scale investments in PV modules,
especially for the high salinity environment experienced in the Caribbean.

Tosafeguard investment and help assure long term performance it is itapbto perform due
diligence, risk analysis and bankability evaluations assessing the all the finer system level details and

also obtain project performance insurance whenever possible.

The followingwvere the minimum requirements andelection criterigor the hotels participating in
the CHENACT pilot program.

Minimum Requirements:

A Approximately 50 square meters of contiguous, unobstructed roof space, preferably south
(or southeast/southwest) facing.
A Property is currently open and operating, andavifling to serve as a demonstration (i.e.,
welcome press and outsiders to see the system and explain its operation)
A Property is not under any pending sale or bankruptcy proceedings
46
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A Roof space must be of sufficiently high standard to ensure that the Bafrsyll survive in

the event of a storm or hurricane

Property is a member of theHTA

Property has had CHENACT Detailed Audit

Property must have a liability insurance policy for up to B$100,000 in danf@bEes

interconnection requirement)

A Propertyowner/manager must commit to monitor and report on the performance of the PV
system, and share this information with other interested parties

> > >

Hotel Selection Criteria

A Property location preference is to have hotels from different parts of the islarel, bne
each from west, south, east.

A Property has adopted energy efficiency measures or has plans to do so as a result of the
CHENACT audit report recommendations

A Property roof space is not shaded or otherwise obstructed from direct sunlight

A Amount propety owners are willing to share in the installation cost

Site visits to candidate hotels

Various hotelswere visited on island and discussiomere held with hotel managers with regards to
the pilot project. All of the hotels visited have either had an energy walk through and/ or an energy
audit done or scheduled to be done. The objectives of these visits were to

A Inform and sensize the hotel owners ad managers about CHENACT and the overall goal of
the demonstration pilot project.

A Identify key hotels and locations that could host the demonstration pilot projects

A Gauge the enthusiasm from the management and to assess the capabilities of technfcal staf
and facility engineers

A Assess the owners and operators energy strategies and their willingness to adopt and
implement energy efficient practices and technologies within their resource capabilities.

A Obtain onsite specifications and assess space avidithaland interconnectivity for PV
systems.

A Assess constructability issues as it pertains to the development of an onsite PV system.

A Willingness to render site access to the public and energy stakeholders for the sharing of

information and education.

TheCHENACT received bids for installation of the 3 PV systems of 7kW each for three hotel
properties. The demonstration project is currently ungeingimplementation

Meetingswere held with Barbados Light and Power (Bl)&newable energy team to discuss the PV
pilot project. BL&P suggested that it will be easier for their larger customers in the hotel sector to
have the solar PV system connection done on the load side. This will eliminate the need for Low
Voltage metersnstallations for supply side interconnection since these customers are metered on
the High Voltage line. The energy production of the PV system will be metered before the load side
interconnection so that BL&P can pay the monthly kWh pobidn of the sgtem.Figurel2illustrates
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a schematic of BL&P acceptable grid tie PV system configurationguiidged inverter andsingle
phase 240/230/115V 50Hmnsformer.

Figurel2 ¢ Schematic of a BL&P Acceptable Grid Tie PV system
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4. BARBADOENERGS$MART FUND

The Government of Barbados has announitethtent to create a fund to stimulate investment in

energy improvements. This Smart Fund will provide grants and subsidized loans to promote increased
use of energy efficiency (EE) amsk ofrenewable energy (RE). The Government has obtained a US

$10 millon investmentloan with the IDEandthe proceeds of this loan will be used to capitalize the

Fund. This Fund is designed to overcome some of the key barriers to the uptake of viable energy
efficiency and distributed renewabknergygeneration technologies.

According to the Smart Fund Operating GifftiBarbados hotels will benefit from two of the Smart
Fund facilities:

A Technical Assistance (TA) FacilitygBDmillion) THs facility provides grants to businesses
for funding preinvestment studies of RE and EE projects, to assess their technical and
financial viability and support their implementation (especially with funding by the EE
Retrofit and RE Finance Facility)/hile most hotels received audits under CHENAGT, t
fund could be used for engineering design and feasibility study for major projects.

A EE Retrofit and RE Finance Facility @[2Snillion) This facility provides subsidized loans
to businesses for financing the implementation of viable RE and EE projectdifigchut
not limited to, projects assessed by studies funded by the TA Facility)

Customers eligible to apply for Smart Fund support are businesses operating in Barbados (regardless
of size of annual sales or revenues, and regardless of line of busiimessling hotels. Preference

will be given to Barbadian small and medium sized businesses. This translates to hotels with 50 rooms
or less. In the case of the TA Facility, it is restricted to small and medium sized businesses. In the case
of the EE andRFinance Facility, small and medium sized businesses will be given preference
provided they meet all other criteria.

The Enterprise Growth Fund Ltd. (EGFL) serves asathager of the Smart Fund. The Investment
Committee of EGFL, which comprises fdinectors and the CEO of EGFL, is acaubmittee of the
Board with delegated authority to approve or reject all applications for financing received by EGFL
and the variougunds it manages. The Investment Committee of EGFL functions as the Investment
Commitee of the Smart Fund, and is in charge of:

A Reviewing the creditworthiness and eligibility of applicattt the Smart Fund facilities
Approving or rejecting applications for 8mhFund support for facilities

Preparing (and/or coordinating the preparatia@f) reports on the Smart Fund

Determining terms and conditions (includingcaéty) of loans and grants

Requesting an inspection or audit of accounts and records of any approved application, for
ensuring compliance with prudent business practices.

> > > > >

'8 Smart Fund Operating Guiderepared for IntetAmerican Development Bank and @avment of Barbados,
prepared by Castalia Strategic Advisors, June 17,.2011
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4.1 SMARTFUND PARTNERS

The Smart Fund restricts the contractors to be used to Smart Fund Par®Eks $FPs are qualified
experts in RE and EE projects who assist eligible businesses in:

A Obtaining funding by the Smart Fund through the TA Facility and tRe&&it and RE
Finance Facility, helping eligible businesses apply for support from these facilities

A Performing audits or feasibility studies, paid by businesses that obtain funding under
the TA Facility

A Implementing EE and RE projects, paid by busingsaesbtain funding obtained
under the EE Retrofit and RE Finance Facility.

SFPs are intermediaries (selected based on their qualifications and experience) between the Smart

Fund and those businesses naagiqualified assistance. The purpose of SFRslielp mobilize the

{YFNII CdzyRwa YzySeo { Ct a -éxétiingageiicieSoEtBeGdmrtryhd: | 3Sy O
they are hired directly by businesses that receive support by the Smart Fund.

Assistance by SFPs is not a necessary condition for buessrtessbtain Smart Fund support under the

EE Retrofit and RE Finance Facility. However, an entity that performs an audit or a feasibility study for
a business that obtains funding under the TA Facility must qualify as@if36B not a SFP already, it

must qualify as one before performing the audit or the study. Eligible businesses that do not need any
specialized assistance, or who wish to resort to specialized assistance other than thatelggted

SFPs, may do so and are not in any way pendiimetbing sag provided that the entity that wisks

to perform the audit or the feasibility study qualifies as SFP at that point. In essence, SFPs represent
an important source of assistance, whose quality has been assessed by the Smart Fund. Asgistance b
SFPs does not guarantee being approved for support by the Smart Fund.

Given the purpose and nature of the SFPs, their number is not closed, nor is the list of approved SFPs
exclusive; the list of SFPs may be updated on a rolling basis. SFPs areselgwed or not selected

based on their qualifications and experien€EPs may be either individuals or businesses operating

in Barbados that are qualified in energy efficiency (EE) or renewable energy (RE).

Required qualifications and experience foriinduals are as follows:

A Education: university degree in electrical or mechanical engineairgjploma in the
electrical or mechanical field

A Experience: at least ten (10) years of proven experience in assessing, projecting, designing,
installing, and raintaining electrical systems and appliances, in particular:

o Efficient lighting

Air conditioning

Refrigeration

Electromotive devices

Solar water heaters

Solar photovoltaic systems

Wind energy systems

O O OO o0 O
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Required qualifications and experience for businessesas follows:

A Employing staff that complies with the education and experience required for individuals
A Having a good financial standing
A Qualifying as a small or mediusized business consistent with the definition by the Central
Bank of Barbados:
0 A bushess incorporated under the Companies Act and approved as a small business
in accordance with the Small Business Development Act;233%
0 A business that meets the following criteria: gross sales/revenues up to and not
exceeding BD$5 million per yearstated or paidup capital up to and not
exceeding BD$2 million majority (over 509 Barbadiarowned and not controlled
by another business whose reserves and/or capital orBarbadian ownership
exceed the criteria above.

4.2 TECHNICAL ASSISTAN@EFALILITY

Projects eligible for support under the TA Facility consist oimrestment EE audits, and RE studies.
Audits and studies eligible for support are identifiedlpgriteria on eligible EE and RE technologies

to be assessed arf) criteria on elighle types of EE audits and RE studies. Criteria on eligible EE and
RE technologies are those described for the EE Retrofit and RE Finance Fac8igtize8.2.3).

Criteria on eligible types of EE audits and RE studies are as follows:

A EE auditg these are defined as detailed assessments of the technical and financial viability
of installing EE equipment and matesial business premises, and adopting EE actions (EE
SHdA LIYSY G YFOGSNAIES FyR OdGA2ya | dsBitoD2f f SO
an EE audit is a detailedidit report that describes and assesses:

0 Baseline energy consumption patterns and key energyuees of the business
involved in the audit

o Detailed capital, installation, and operation and maintenance costs of each EE
measure proposed to achieve energy savings

0 Proposed financing of EE measures considered through equity and debt
instruments

0 Savings expected to be achieved through proposed EE measures, in energy terms
(kWh saved per year and over life cycle) and in mayetierms (BD$ saved per year
and over life cycle, net present value of measures, payback period of measures)

t NSt AYAY Il NBE I dzRA ihiokgh bubits2 |{NGR éyy2 - &S targI Aot S T2 NJ a dz
Facility.

A RE studies these are defined as arsgudy that prepares a project for generating electrical
and/or thermal energy from renewable sources, under a technical, financial, or
environmental point of view. RE studies eligible for support include technical and economic
feasibility studies, studiesn the financial structuring of a RE project, environmental impact
assessments for a RE projeantd generally any study that is necessary for assessing the
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technical, economic, financial, environmental viability of RE projects, thus allowing them to
be financed and implemented.

The terms and conditions for grants awarded under the TA Facility are as follows:

A Size of grants: grants to pay for EE audits and RE studies may amount to a maximum of BDS
$40,000, depending on the project. Grants are awardedteec the entire cost of the
approved EE audit or RE study

A Deposit (counterpart funding and management fee): EGFL determines the size of a deposit
that the applicant should make (in cashiokind) to the account of the TA Facility,as
prior conditionto approval and disbursement of the grant to pay for the EE audit or RE
study. The value of the deposit may be up t&&tf the grant amount, depending on
9DC[ Wa lFaaSaavySyid 2F LINB2SOO NRalxX.LNR2SOU a

Thepercentd S 2F GKS (G201t 3IANryd FY2dzyd GKFG 9DC[ RSGS
management fee, in an amount to be determined in the Management Agreement between EGFL and

the Government. This management fee is charged by EGFL to the applicahtGa@dNHzS & G2 9DCJ[ !
own account at the time of each grant disbursement.

The remaining part of the deposit (after subtracting the management fee) is treated in one of three
ways depending on the project outcome:

A If the project assessed by the EE audit BrsRudy is deemed viable, and ultimately
implemented with a loan from the EE Retrofit and RE Finance Facility, the remaining part
of the deposit is fully reimbursed to the applicant by being subtracted from the principal
of the loan

A If the project assessedly the EE audit or RE study is deemed not viable and is not
implemented, the remaining part of the deposit is fully reimbursed to the applicant in
cash

A If the project assessed by the EE audit or RE study is deemed viable, but ultimately not
implemented, o is implemented but without a loan from the EE Retrofit and RE Finance
Facility, the deposit is not reimbursed to the applicant, and definitely accrues to the
I O02dzydt 2F (GKS ¢! ClFrOAtftAGEawa | O02dzyd (2 o
for other successful applicants

(s}

Only one grant may be awarded to any business. However, a SFP may be hired by more than one
business to perform an audit or study under the TA Facility

Businesses that receive a grant for funding an EE audit or RE study d¢oruasiitg the funding only

for purposes agreed with EGFL, and agree to random inspections by independent auditors hired by
the Smart Fund to verify thahe use of funding is appropriate and terms and conditions are
respected. The grant agreement detailghts and duties of parties regarding inspection.
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4.3 EE RETROFIT AND RANCE FACILITY

The EE Retrofit and RE Finance Facility provides subsidized loans (loans with terms below those of the
commercial market) to finance the implementation of EE and RE projects. Projects eligible for a loan
under this facility may or may not have receivedang for doing an EE audit or RE study under the

TA Facility. Projects that are wstructured atthe application stage may be approved without the

need for further studies. This facility operates on a revolving lagiat is, proceeds from repayment

of loan capital and interest are used to finance other projects.

Eligible customers are businesses operating in Barbados (regardless of size of annual sales or
revenues, and regardless of line of business), including hotels, are eligible to receive fumténg
the EE Retrofit and RE Finance Facility, with priority is given to Barlsathdlrandmedium-sized
businesses.

Projects eligible for support under the EE Retrofit and RE Finance Facility are of two types:

A Energy efficiency and conservation progeEinergy efficiency projects are projects that save
electrical or thermal energy by reducing the intensity of its use (that is, reducing the energy
consumed given a constant level of output). Energy conservation projects are projects that
save electricabr thermal energy by avoiding its unnecessary use.

A Distributedscale renewable energy projec®enewable energy projects are projects that
generate electrical or thermal energy using renewable sources available in Barbados (such as
thesunandg A Y RO ® ¢ KA A FIFOAfAGE &dzZLJL2NIa GRA&GNA G dzi
are those that generate energy tite customeQ @remises, close to where it is consumed.
Eligible distributed RE projects include both those connected to the grid foopespof re
sale of excess electricity and those not connected to the grid. The Smart Fund establishes no
special limit on installed capacity (kW) of eligible systems.

Project costs eligible for loans are defined on a turnkey ligisiat is, capital costéboth material and
labor costs) directly related to implementing an EE or RE project.

Given the types of eligible EE and RE projects described above, eligible technologies are those that are
technically viable (that is, EE and RE technologies that axep)y and economically viable (that is, EE

and RE technologies that decrease energy costs in Barbados). Experimentalboovem

technologies, and technologies that increase energy costs, are not eligible for support.

The Smart Fund Technical Commit{&&TC) conducts a technical and economic review of
technologies based on the following criteria:

A Energy efficiency and conservation technologies:
o Efficient lighting technologiesgmpactfluoresceniamps CFLs, T8 fluorescent lamps,

occupancy sensors5high output lamps, magnetic induction street lights, and other
efficient lights).
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Appliances (excluding refrigerators): assumed to be technically and economically viable
LINE GARSR (GKSe& O2YL)i e gAUK I GaOSNIATFTAOLFGSE A

O\

Refrigerators (for residential and commercial use): provided they comply with certificate
issued by BNSI.

Power monitors for energy conservation: always viable and eligible for funding.

Other energy saving equipment (including insulating material, ogaji based on a case
by-case assessment by the SFTC.

A Distributedscale renewable energy technologies:

(0]

Solar water heaters: solar water heaters that are manufactured in Barbados are assumed

to be always technically and economically viable thanks toZhday (i NBE wa LINR @Sy |y
successful experience with this technology. Solar water heaters not manufactured in

Barbados (or only assembled in Barbados) are subject to abyastese assessment by the

SFTC, using the Smart Fund Assessment Tool as it deems agipropri

Hybrid solar photovoltaic (PV)/thermal systems: based on abg®ase assessment by

the SFTC, using the Smart Fund Assessment Tool as it deems appropriate. Systems
O2yySOGSR (2 GKS ANRR Ydzad lfaz2z YSSG GKS 5S¢
Requirements for Grid Interconnection of Renewable Generation Systems

Small solar photovoltaic (PV) systems: based on almasase assessment by the SFTC,

using the Smart Fund Assessment Tool as it deems appropriate. Again, systems connected
tothegrR Ydzad |t a2 YSSG GKS GSOKyAOFf NBIdzA NBYS
for Grid Interconnection of Renewable Generation Systems.

Small wind systems: the SEFB found small wind systems to be not economically viable (and

far from being so). Thereforeprmally small wind systems are not eligible for funding.

However, the SFTC may consider the potential eligibility of small wind systems on a case

by-case basis if their capital costs undergo a significant decrease, using the Smart Fund
Assessment Tool dsdeems appropriate. Again, systems connected to the grid must also

YSSi GKS GSOKYyAOIf NBIdZANBYSyida LlJzfAaKSR A
Interconnection of Renewable Generation Systems

Other RE systems: other RE technologies are not deemedviiable at distributed scale,

and therefore not eligible for funding. The SFTC may consider technical and economic
viability of other RE technologies in the future, in case technical and economic conditions
change.

Terms and conditions under the EE Retrafid RE Finance Facility
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A Size of loans and loan amount per applicant: the maximum loan size BIEDS,000, which
is also the maximum loan amount that may be provided to any single applicant. The
maximum amount of loan per applicant may be providetlgh more than one loan

A Interestrate: the rate of interest on loans is calculated at the same rate charged by the IDB to
the Government, increased by a spread of a variable per annum percentage amount (as
established by a Magement Agreement.

A The ban cannot to be used to refinance existing debt

A Loans are provided for implementing EE measures and/or RE systems at eligible businesses, in
accordance with eligibility criteria

A Loanrepaymentperiods: All loans are to be fully repaid within ayi€arperiod, which may
include a moratorium on interest payments. Repayments are to be based, as far as
practicable, on the energy cost savings derived from the implementation of the project. EGFL
may give consideration, and grant approval, to extending thiopgeshould circumstances so
suggest and on the neabjection of the Government

A Loansecurity: security on loans generally takes the form of a first legal mortgage, as normally
required by EGFL. However, the Smart Fund may take second mortgages irefmsthace
the market realization value of the underlying security is adequate to liquidate all prior
OKIFNBS& FYR GKS {YI NI CdzyRwa SELR &dNB

A Statutorypayments: prior to disbursement of a loan, applicants must ensure that all National
Insurance Scheme (N)¥alue Added Tax (VAT), and Pay As You Earn (PAYE) taxes are
current, or that satisfactory arrangements have been made (and proof provided to EGFL) to
discharge their obligations to the relevant entities. A default on these arrangements may
result in theFund placing a call on applicants to repay any funds outstanding

A Costoverruns: budget overruns or changes in project scope are the responsibility of the
borrower.

A Inspection EGFL is empowered to ensure that the proceeds of any loan are used athlg for
purposes for which the loan was granted, with due attention to considerations of economy
and efficiency, and in accordance with oversight arrangements descritedtion 4.
Borrowers accept terms and conditions on random inspections by independditoesihired
by the Smart Fund by signing a loan agreement

A Disbursements to pay for equipment, material, and services are made:

!9 At the CHENACT workshop with audited hotels and EGFL, the security requirements are being reconsidered to
O2yaAARSN)I 6KS RSO0l aASNBAOS O02¢0SNIr3IS Fa GKS ol ara F2NJ I
Fund.
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T To the supplier, where items are procured locally, and as far as is practical
T To the borrower, where items are to be importedectly by the borrower.

A In all instances the amount of disbursements should reflect the cost of the retrofits and
equipment as indicated in pro forma invoices

A Where the plant and equipment is being imported directly, the borrower is required to
provide evidence that the appropriate funds have been remitted to the supplier within thirty
days of receiving disbursement from the Smart Fund.

4.4 CHEMCT SMART FUND ARFATIONS

In order to leverage the Barbados Energy Smart Fund to finance the implementation of energy
conservation measures recommended in the CHENACT audit reports, a workshop was organized to
familiarize thehotelsparticipating in the CHENACT project. The objeatif the workshop was to
familiarize the hotel property owners about the Fund and assist them develop high quality loan
application packages. An application seeking the Fund loan should consist of the following:

A A letter of intent outlining thekey elemats of the project and the amount of loan sought for
implanting the project demonstrating financial attractiveness of the investment.

A A project idea note detailing the major findings and recommendations of the energy audit of
a property. The projedtieadescription needs to include

i current energy cost and usage;

T energy enduse by each equipment category such as lightinge@nditioning, pool
pumps etc.;

T list of recommended energy efficiency improvement measures including energy and
cost savings estinte@s, initial investment costs and payback period on the
investment;

I provide a detailed cash flow analysis of the project indicating profitability in terms of
internal rate of return (IRR), net present value (NPV) and net profit. Aawayearly
cash fow as shown iTablel5andFigurel3.

A The electricity and gas bills for twelve months preceding the application date.

A Compay statements includin§inancial statements incomestatement and balance shee
for the three years immediately preceding the year of application; Certificate of
Incorporation; Notice of Address or Notice of Change of Address of the registered office;
Notice of Directors or Notice of Change of Diogs; Articles of Incorporatioand Bylaws

A Copies of permits and approvals received taarequired for the project implementation.
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Tablel5- Profitability indicators for an EE retrofit project

HOTEL INVESTMENT AND PROFITIBILITY INDICATORS

USs$ BB%
Initial Investment 154,182 308,364
Annual Electricity Saved (kWh) 233,392 233,392
Year 1 Electricity Cost Saved 87,522 175,044
Project Simple Payback Period (years) 1.8 1.8
Internal Rate of Return (IRR) 127% 127%
Loan Amount 154,182 308,364
Annual Debt Repayment (after moratorium period) 15,418 30,836
Total Interest Payment 29,680 59,360
Total Net Profit (after interest, depreciation and tax) at present value 387,043 774,086

Figurel3- Annual cash flow analysis fan EE retrofit project

m Profit/loss before depreciation & tax ~ m Net Profit (after depreciation and tax)
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On March 26, 2012 the workshop was organized at premises of BHTA. Representatives limigissix
participating in the CHENACT project attended the workshop. In addiépresentatives from EGFL
attended the workshop. The patrticipating hotels were:

1. Amaryllis Beach Hotel
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The Crane Resort and Private Residences
Dover Beach Hotel

The Mango Bay Hotel

Divi Southwinds Hotel

South Beach Hotel

oukwn

After the workshop, the CHENACT team provided@mene assistance to each hotel property
(except the Mango Bay Hotel) to generate applicadifam the Fund and developed customized
project cash flow and profitabiyi analysis for each property.

The Amaryllis Beach Hotel had already retrofitted a water clillstembased on the
recommendations of th€ HENACT energy audit for the property. Therefore, the Amaryllis did not
intend to seekan additional Fund loan timplement the remaining energy conservation measures
recommended in the audit report.

The CHENACT team developed the Fund loan applications for the remaining four hotel praberties
key parameters are provided rablel6.

Tablel6- CHENACT hotelgperties receiving Energy Smart Fund application support

CHENACT Hotel Estimated Energy Loan Amount Profitability ¢ IRR&
Savingover baseline (%) RequestedBBS) (Payback Period in years
Crane Resort & Private Resideng 53.7% 985,699 Very High (0.43)
Divi Southwinds Hotel 24% 1,016,512 50% (3)
Dover Beach Hotel 43% 278,352 89% (2.1)
South Beach Hotel 35.7% 308,364 127%(1.8)
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5. ENERGY SERESINDUSTRY

TheCHENACT Projdocludes an assessment of the Caribbean Energy Service Company (ESCO)
Industry to serve the hotel industrin the U.S., the ESCO has become synonymous with one or more
of the following concepté’

A Performance contracting: putting own capital or profits at risk to guarantee or share client
savings

A Multi-year contracting

A ESCO or thirgarty financing

The concept of ESCO has been around for 30 years, more successful in large countries but limited
experience in small market3.he U.S. ESCO industry began in the late 1970s in response to rising
energy prices, and has installed more than $20 billion in projects to Aatecent survey of the US

ESCO industry found: 2006 revenues were estimated to b8.8/8#lion; growth in the industry has

come from government supported state and federal contracting mechanisms; the industry is made up
of diverse corporate and ownership structures (e.g., subsidiaries of large building equipment and
control manufacturersoil/gas companies; regulated electric and gas utilities:-regulated energy
suppliers; engineering firms; independent companies); and individual ESCO companies range in size
from small regional or local businesses to large national or even global cigspa

Within Europe, most ESCOs have been founded either by large companies or as subsidiaries of large
companies (equipment manufacturers, facility management companies, energy utfties.

objectives for these companies do not necessarily focudysoteexploiting the financial opportunity

of energy savings; other factors also act as strong drivers for offering energy services, such as selling
energy, financing sale of their equipment, retaining a large energy customer or acquiring a new
customer byadding value via energy services to the supply of otherwise homogenous commodities
such as electricity or gas. Most ESCO projects in Europe have been based on the shared savings
concept.6Chauffage (supply of energy) contracts are also commonly used.

51 CONTRACTING MODELS

Energy performance contracting is an arrangement where the remuneration of a project promoter
(ESCO) is defined by the results of the projects developed and implemented. There are 2 major types:
1) shared savings contract and 2) guaestt savings contract (most popular approach in North
America) A third type- power or energy sales agreemertias emerged with the advent of

distributed power generation and combined heat and power (Ck&tgms have become
economicallyiable at smallescale technologieszinally, lease (or leagmirchase) contract.

*°The National Associatiasf Energy Service Companies (NEASCO) defines as a company that provides energy
efficiency and other valuadded services and for which performance contracting is a core part of its energy
efficiency service business.

A A0SNF GAY 3 (K $vicasandl 30027 a LibgtdidedEnerdy SmaBaolo Bertoldi Mark

Hinnells, and Silvia Rezessy, European Commission DG JRC, University of Oxford and Central European
University
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5.1.1 Shared Savings Contract

In a shared savings contract the ESCO guarantees the cost of energy saved; the cost savings are split
for a predetermined length of time in accordance with a mreanged percentage; this division is
dependent on the cost of the project, the length of the contract and the risks taken by the ESCO and
the consumer.

Figurel4 ¢ lllustration of the Shared Savings Scheme

ESCO& Services Loan
— —
Customer ESCO Lender
—— ——
Shared savings Debt Repayment
based on
performance

The advantage of thehared savings contract model is that customers with low credit ratings can
participate in energy performance contractings the name indicates, the customer payments to
ESCO represent a prescribed share of the savings achieved during the peeéathard savings
contract represents ofbalance sheet financing for the customer, i.e., it does not show as debt or
liability in the accounts of the customer.

The shared savings contract shifts the risks of financing to E3@@.there tenglto be highupfront
costs associated with installing energy efficiency equipment and systemESG® must provide
financing from its own resources (equity and debt) or from different types of leasing arrangenments.
other words, he ESCO must have sufficient furgdavailable to internally capitalize the agreement,

or have the capability to provide collateral for a lodhe shared savings contact might be attractive
to equipment suppliers who would view the contract as a form of supplier credit.

5.1.2 Guaranteed Saving&ontract

In a guaranteed savings contract the ESCO guarantees a certain level of energy savings; the
performance guarantee is the level of energy saved. In the shared saving contract, the ESCO assumes
the performance and credit risk; in the guaranteediags contract, the client assumes the credit risk,

while the ESCO assumes the risk for the savings.

Figurel5¢ lllustration of the Guaranteed Saving Scheme

ESCO guarantees that energy savings, as measured against a baseline established by
! contract in advance, will cover debt service

/ ESCO pays any Client pays debt
shortfall service to bank
ESCO - (CUSTOMEr |  — ——— Lender
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Many ESCOs can participate in the guaranteed savings contratcting; OS G KS@& R2y Qi Y SSF
financial backingAt least in the U.S., the guaranteed savings approach is more commoiknaeih,

and greater experiencdt is simpler contractually in that as long as a minimum performance level is

met, the customer epays the loan based on established payment schedgein, in the U.S. where

this type of EPC is common, the customer is usually is able to get lower interest rates.

On the other hand, the guaranteed savings contract results ihadance sheet financgfor the
customer in the form of equity, debt, leases, ditthis case, loan conditions depend more on the
customer creditworthiness than on the quality of the energy project.

5.1.3 Power/Energy Purchase Agreement

The third type of performance contracttise power or energy purchase agreemeAt?ower

Purchase AgreemerfPPA) is a legal contract between an electricity generator (provider) and a power
purchaser (host). The power purchaser purchases energy, and sometimes also capacity and/or
ancillary servies, from the electricity generator. Such agreements play a key role in the financing of
independently owned (i.e. not owned byuéility) electricity generating assetdowever, it can also

apply to an end use such as a hotel or industry.

Under the PPA model, the PPA provider would secure funding for the project, maintain and monitor
the energy production, and sell the electricity to the host at a contractual price faetine of the
contract. The term of a PPA generally lasts between 5 and 25 years. In some renewable energy
contracts, the host has the option to purchase the generating equipment from the PPA provider at
the end of the term, may renew the contract with diféat terms, or can request that the equipment

be removed.

One of the key benefits of the PPA is that by clearly defining the output of the generating assets (such
as a solar electric system) and the credit of its associated revenue streams, a PPAisaah e the

PPA provider to raise nemecourse financing from a bank or other financing counterparty.

Commercial PPA providers can enable businesses, schools, governments, and utilities to benefit from
predictable, renewable energy.

Figurel6 ¢ lllustration of the Power/Energy Purchase Agreement Scheme
ESCO supplies ESCO implements project, owns the facility

energy to customer

Energy Asset
CUStOMEr g coeeeeeeereierennnnn. Engine, solar PV, etc ESCO

e —

Customer pays ESCO for energy as per agreement

Bank lends ESCO '

70-90% of the
project. Lender

Applied at the eneluser level, the Power/Energy Purchase Agreement is a simpler contract between
the power/energy producer and the consumer, and single cost for customer basau easy to
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meter output, e.g., kilowatt hour or kWit is a good option for equipment manufacturers who know
their equipment and have confidence in its performani¢ean also be applied on a relatively small
scale such as some renewable energy systeneyavtne output represents just a small percentage of
0§KS SyROdza 8§ REHS doBsBihptionLy 9 dzNRPLIST Ald Aa O2yYyYz2yfeée NB
The disadvantage to this type of agreement is that the ESCO must be creditvwgiritg .the
agreemens tend to be long term (e.g., greater than 10 years), the producer must have a good
understanding of life cycle and O&M cosAdso, the type of agreement is limited to utility equipment:
energy generation, steam, water treatment, chilled water, etc.

5.1.4 Leasng (or Leasd’urchase) Contract

Under a lease (or leagmirchase) agreement, thEustomeragrees to make a fixed payment to the

ESCO for a fixed term. In addition to designing, operating, and maintaining the improvements, the
ESCO guarantees that energy and maintenance savings from the project will exceed the payments to
the ESCO. The net eftds similar to that under a shared savings plan. Please note that as a financing
source, under a leaspurchase agreement, the ESCO may seek secondary repayment sources through
the collateralization o€Custometbuildings, furniture, fixtures, and equipme In the savings contract

the ESCO guarantees a certain level of energy savings; the performance.

5.2 BENEFITS AND PITRRABRSOCIATED WITH EGEFPERFORMANCE CONIRNG

Energy performance contracting is a method for purchasing ersaging improvementm buildings.
Energy performance contracting has three distinguishing features

A A single procurement is used to purchase a complete packagguipment andservices in
which one contractor (ESCO) is accountable for design, purchase, installation, rmadgten
and operation of the equipment to ensure optimum performance;

A The package of services includes financing of all the project costs,gifroat money is
needed? and,
A An energy performance contract is structured so that payments to the ESCO are contingent

upon the actual or stipulated level of savings achieved (or energy reduced). In theory, the

savings produced by the project are greater than its cost. As such, arparfoe contract

pays for itself. Since payments to the ESCO are contingent on the savings achieved, it is in the
O2y (i N} Oli2NDRa AydiSNBad G2 YFIEAYATS (KS SySnNmHe
savings foHotel ownes.

5.2.1 Comparison of Energy Permance Contracting with Conventional Contracting

A conventional process to purchase energy efficiency improventamsequirefour separate
solicitations and contract awards. FirstHatel ownersolicits engineering services for an energy study
or audt. After reviewing the completed study, thdotel ownerselects the improvements to be
implemented and solicits proposals for engineering design services. Once the designer completes a
plan and specifications, thdotel ownerissues one or more invitatiagrto bid to select contractors

2 0r used to guarantee bank financing in the Guaranteed Savings scheme
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who will install the improvements. Finally, thtotel ownerinvites bids to request preventive
maintenance services for any equipment the facility is not maintaining witlouse staff.

Energy performance contracts replatte conventional collection of solicitations and contracts with a

single proposal covering all aspects of the project and one contract with the selected proposer. The
LINPOS&daa 0S3IAya gA0GK |y S@Ffdzr A2y 2 Bndlcteddy OAf A& Q
the Hotel ownerstaff. If the potential seems promising, tihtotel ownerprepares a Request for

vdz t AFAOFiA2ya owCvOoO® ¢KS wCvQa Llz2N1J}2asS Aa G2 a&as
prepare proposals for the provision of energfficiency equipment and services to thi®tel ownerin

response to a Request for Proposal (RFP). After receiptaobeableproposal, theHotel owner

directs the winning ESCO to develop a comprehensive EnergySifidgergy efficiency

opportunities at the facility. Said proposal becomes the basis for the contract betweétotied

ownerand the ESCO. The contract specifically addresses compensation, liability, the accountability of
AaSNIAOSAasI | yR df 8aing®af thehfa@ibity. 3 dzi NI y (i &

After receiving the notice to proceed, the contractor furnishes, installs, and commissions the

efficiency improvements and begins performing maintenance and repairs that continue for the

duration of the contract termHotel ownerd G F FF Y 2 y A (i 2 NBdayp&Brmande/durigga R &
the construction process in the same manner they would monitor a large repair and maintenance

project. After construction is completed and accepteidtel ownef staff monitor ESCO performance
concerning equipment maintenance and repair, standards of service and comfort, and level of energy
savings achieved.

5.2.2 Benefits of Energy Performance Contracting

Energyperformance ontracting may offeHotel ownes several benefits. First, it allowtotel owners
to proceed with projects that tight budgets may otherwise prevent. The ESCO finances all of the
project costs, including ufront engineering, construction, andaintenance services, allowing
projects to proceed without capital improvement or repainfls. TheHotel ownerreceives new and
improved lighting, cooling, and other equipment and the cost of this equipment is either fully or
partially offset by reduced utility bills. After the equipment cost has been paid oftittel owner
owns the equipmat and retains all of the savings from reduced utility bills.

Even if the payments to the ESCO offset much of the energy savings in the short run, upgrading
equipment allows all of the neanergy benefits, such as improved comfartd reliability, to be
realized immediately.

Energy performanceantracting streamlines the purchasing process for energy efficiency projects,
reducing the cost and time required to bring eneggring projects on line. A single company takes
responsibility for designing, building, financing, and maintaining all negessprovements. The

ESCO often employs a team of consultants and subcontractors to accomplish this but one company is

“The cost of the Energy Study is included in the work financed by the ESCO. If the Customer chooses not to use
the ESCO to complete the project, the Customer shall reimburse the ESCO for the preparation of the Energy
Study.

63
CHENACT Final Repiuty 2012



still accountable for the ultimate success of the project. This sismlece accountability often makes
the project easier to manage thaa conventional construction project. Streamlining the procurement
process in this way makes it possible fmtel ownes to implement more comprehensive projects,
reduces the time and cost to manage projects, and givesiterHotel owner staff and usershe
opportunity for more input into the project design and better control of the final product. As a result,
efficiency improvements acquired through performance contracts often work better, last longer, and
enjoy stronger londgerm support fromHotel owrer administrators, maintenance staff, and building
users than other energy efficiency projects.

Energy Performance Contracting, as its name implies, with proper contractual language, shifts much
of the risk associated with an energy efficiency projearfitbe Hotel ownerto the ESCO.

5.2.3 Pitfalls of Energy Performance Contracting

The pitfdls of implementing anmergyperformancecontract are also well documented. Although the
concept and process are proven, some ESCOs have taken advantagtoofersby failing to explain
or inform them of the key technical and financial decisions that need to be made hotakeowner.
Instead, in such cases, the ESCO made the decision withstamerinvolvement and simply crafted
the performance contract téavourthe company and not the customef summary of major pitfalls
includes:

A Energy Baseline Developmenit is crucial that théhotel ownerparticipate in etablishing
the energy baselingnstead of the ESCO establishing the baseline on its own.

A EnergyBaseline Adjustment It is also important that thdéiotel owneragree on the
definitions and methodology for making any future adjustments to the energy baseline. The
hotel ownercan include a provision that requires third party opinions on adjustments.

A Operational Savings Operational savings include those savings that are not energy. They can
be labouror material savings that result from the implementation of a particular energy
conservation measure. For instance, Hatel has new lights installed @l classrooms, no
labouror materials will be necessary in these areas for changing out lamps or ballasts for a
fairly well defined time period. Any claimed operational savings should be carefully examined
and verified by thénotel ownerbefore agreementare signed. In some cases (such as the
case withlaboursavings) the savings may never actually be realized and will not show up in
the budget

A Cost Avoidance This term applies to implementing measures that will alldetel ownes to
avoid future costsbut does not save hard dollars compared to past budgets. For instance, if a
hotel knows that it needs to replace a boiler within the next ezars, it will need to
appropriate capital dollars to do so. However, if thatel installs a boiler under the
performance contract today, it will avoid spending the future capital outlay on the boiler.
When ESCOs propose the inclusion of cost avoidance in calculating sdeiiejewnes are
actually spending the money today and must budget for the lease paymehtafahe next
years.Hotel ownes should not include these O2 &4 (i | €eRingRih tyied Safculations
unless they have a stream of future capital dollars that can be earmarked toward the project.

A Excessive Finance Chargéhere have been instanceswere ESCOs inflated the interest rate
on the funds borrowed to generate additional profitdotel ownes should check the rates
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against local banks or other national institutions to make sure they are competitotel
owners may be able to arrange thaiwn financing at lower rates.

A Required Maintenance AgreementsSome ESCOs have required that the preventive
maintenance on a facility(ies) also be outsourced to that ESCO. As such, they tie the
maintenance agreement to the guarantee agreemdnypicallythese maintenance
agreements are very expensive in relation to the value provi@étkn, the argument for the
maintenance agreements by the ESCOs is that if the maintenance is not performed by their
staff, they cannot assure that the guaranteed savings will occur. Not all ESCOs agree with this
position. In many cases, there are ESCOm@io guarantee savings while providing training
for maintenance staff so they can handle maintenance requirements. In gehetal,
maintenance staff can provide better value than any third party except in highly specialized
cases.

A Lack of Local Faities Control- There have been abuses in the performance contracting
business where ESCOs have required thatadtieyhoursbuilding usage changes must be
telephoned to offices iflarawaycities for the ESCO to program. Not all ESCOs agree with this
position. There are many ESCOs willing to guarantee the savings while providing local control
for Hotel ownermaintenance staff. The objective of the performance contract should be to
increase comfort and control and not manage the facilities.

A Terms of SavingReconciliation Versus Budget Cyel8everal standard ESCO performance
contracts are written to allow the ESCO to carry over savings that occur in early years to
offset losses in later years. Once the excess savings occur (excess is everything over the
guaanteed amount of savings), th®tel ownershould be free to use these savings in the
current fiscal year. All savings should be reconciled on an annual basis and should stand alone
on that basis.

A Quality Control- Some performance contracts have been dgalefined. When this occurs,
the Hotel ownermay see less or lower quality products. Before entering into any contract,
hotel owness should require the ESCO to provide a detailed definition of both products and
services being proposed and have both thiepgowsed services and the products reviewed by
an engineering consultant.

A Excessive Guarantee Costih some cases, the risk of failure to meet savings projections
does not warrant or justify the cost of the guarantee. For example, if it costs $10,000 to
guarantee a particular energy conservation measure that saves $20,000, it might be better to
put $10,000 in the bank and hope that the ESCO did not miscalculate the savings by 50%.
Most projects do not miss the projected savings by a significant percentage.

A Cream Skimming Sometimes, ESCOs specialize in or promote energy savings projects with
fast payback measures. These provide immediate returns toititel ownedt 6 dzi G &1 A Y ( F
ONBIY¢ |YyR LINB@SYy(d 20KSNJ 2 LI NI dzyingiFerSa 2F | OK
example, if a performance contract focuses only on lighting, a measure with a short payback
period, this may eliminate the opportunity to achieve savings through combining lighting with
longer term payback items. By bundling several types of nreadogether, the quick
payback items are leveraged to pay for longer term payback items.

5.2.4 Types ofeEquipment and Service® Include in an Energy Performance Contract

Energysavings performance contracts are used to purchase a wide variety of buildifgresnpt and
services. Energgfficient lighting, air conditioning systems, energy management control systems,
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motor replacements, and variablgpeed drives for pumps and fans are commonly implemented
improvements. Generally, an ESCO will include any inepment expected to recover its own cost
(including maintenance and interest expense) in energy savings over the term of the agreement. This
means that longer payback items, such as adding ceiling insulation or replacing windows, usually do
not qualify unles they are bundled with fast payback items.

In addition to equipment installation, the ESCO may propose various repair and maintenance services.
Often ESCOs propose repairs to existing systems, such as reinstallation of damaged or missing
controls or repair of leaks in chilled water piping.

Generally the ESCO assumes responsibility for preventive maintenance and repairs to all new
equipment installed. Also, as noted earlier, the ESCO may offer to take responsibility for maintenance
and even operation of existing equipment. For example, the@&Bay offer to provide remote

monitoring and adjustment of temperature spbints with a computerized temperature control

system.

Because any installed equipment is ultimately owned byHbeel owner the ESCO should always
provide documentation for alhstalled equipment, including dsuilt drawings and operating
manuals. The ESCO should train thest@Hotel ownerstaff to operate and maintain the equipment.
In some cases, ESCOs budgetfatel ownerpersonnel to attend training programs provided b
equipment manufacturers.

5.3 PROFILE OF THE CBEWBN NERGY SERVICEBUSTRY

We have defined the Caribbean energyvices industrnas those companies involved in one or more
services associated with delivering energy savings to cli€htsindustry isomposed of a wide range
of companies that deliver alone, or in combination, value added energy services to end users.
Caribbean energgompaniesare typically involved in one or more of the following:

Dissemination of information on energy technologiesl goroducts
Studies such as audits and feasibility studies

Engineering design (for more complex systems)

Equipment supply (including manufactur@spresentatives)
System integration (combining technologies and equipment)
Electrical, plumbing, and ventilan/air-conditioning contracting
System installation and commissioning

Operation and Maintenance (O&M) contracting

Technical training

Supply of spare and replacement parts

P D Pl P

Few, if any, Caribbean basedmpanieffer the full range of energy servipeoject development

and implementation capabilitie®None offer financing at the project level, only at the equipment or

system level (e.g., suppliercredi) K SNE | NB | FS¢g OFasSa gKSNB &LISNF?2
offeredwhere revenues are determéd solely on the basis of energy savir@snpanies currently

operatingin the Caribbean are typically small businesses that supplement thbouige staff with
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specialized consultants. 2 Y i N» OG Ay 3 A& R2YyS ERguyy ¢équipmerBifroctiredNI & S NID
through Caribbearequipment distributers or agentsyr directly by thehotel owner.

While Caribbea#based companies offer most, if not all, of the energy efficiency project development
inputslisted above, what appears to be lacking is integratof multiple technologies or systems,
performancebased contracting, anfinancing One exception is Optima Energaimarily focused on

the hotel industry, the company has completed over 100 turnkey projects in hotels in Mexico, saving
their clients ® percent on fuel, electricity and water cos@ients include both international and

national chains such as Dreams Hotels (AM Resorts), Pueblo Bonito, Ritz Carlton Cancun, Desire Los
Cabos, Crowne Plaza Acapulco, Holiday Inn Cancun, and Omni Canaunptrecs.

5.4 CARIBBEAN HOTENHRGY PERFORMANCHTRACTINGIARKET

CHENACT has estimated the Caribbean hotel energy efficiency market38%maifion and another

$303 million in operations and maintenance over a 7 year pggedSection6.4.3). Given the high

cost of electricity, the high percentage of electricity (and water) utility costs to total operating costs,
the relatively uniform set of cost effective energy efficiency improvements, the limited technical
engineering staff in hotelshe preferencefor top line (revenue generating) investments, and
skepticismabout the claims of equipment vendors regarding expected savings, Caribbean hotel sector
would appear ideal for energy performance contracting.

However, a number of factors have, acohtinue, make the market less attractive to established
ESCOs and those wishing to get into the energy performance contracting buSime€sribbean

hotel market is fragmented into as many asdstinct cowntry/territory/island marketswith

differences in hotel room capacity, languages, legal and regulatory frameworks, trade and investment
incentives, energy prices, and composition of the local energy services indstaguse hotel
propertiesare often locatedin resort areas remote from citgenters and tradecenters, servicing
ESCO customers is expensive compared to servicing large customers in city centers (e.g., office
buildings) Many hotel properties in the Caribbean are small, owoperated business that have
limited purchasing power and aret) by themselves, priority customers fASCQ%Energy
performance contracts tend to be longer in duration (e.g., 10 years or more) and hotel ownership
turnover can be seven years or leA$so, Caribbean hotels do not have unifooperating conditions.
There are seasonal fluctuations in occupancy that affect equipment use and energy skiaiteds.
owners may decide to add operations or outsource existing operations (e.g., lauessgntially
altering the baselineThat could increase demand and offsavmgs from other hotel operations.

To the extent that energy performance contracting does take off in the Caribbean hotel sector, it will
mostly likelyconcentrate on large properties, hotel chains, and country markets with low contract
risk. Alternatively, t could target specific EE projects that offer significant savings and are relatively
easy to monitor and verify.

55 CARIBBEAN ESCO DEHMENT STRATEGY

We believe that ESCO development should not be a primary objective of CHENAC{Ime,
competition and maturation within the energy services industry, including new entrants, will result in
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bundling of equipment, services and financikigpwever, he following actionsinder CHENAGHill
begin to open the market for energy performancontractingn the near term

A Increase information about energpfficiency projectse.qg., investment, savings, return on
investment, etc.

A Encourage the bundling of energy services moving toward turnkey projects, e.g., studies,
engineering design, procement, installation, commissioning, operation and maintenance,
and performance monitoring.

A Compile and disseminate information on energy efficiency equipment performance in hotel

applications andnalyseghe variables affecting expected verses actuafgenance.This

will require a committee of hotel engineers /Maintenance managers who are prepared to

share and compare information on projects that they have implemented.

Encourage electric utilities to diversify their services to include demandrsi@gement in

addition to generation and sales of electricity.

Developstandardizedt 6 8 St Ay Sé¢ O f OdzAf F A2y YSUK2R2f 23AS3

consumptionandvariations in occupancy (will also be relevant for CDM)

Developstandardizal contracts or energy performance contracts for hotel applications

Sandardize measurement and verificatiomethodologies for energy savingsill also be

relevant for CDM)

Conduct ESCO demonstration projdatslifferent countries and building types to increase

familiarity and experience with energy performance contractifidpis is best done with

established ESCOs from the USA and Europe that are interested in entering the Caribbean
market.

>> > >

>\

All of these actions will contribute to opening the energy efficiency markeie Caribbean hotel
sector.
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6. CARIBBEAN REGIONAEAN HOTEL CDM PRAMFOF ACTIVITY

6.1 CARBON OFFSETS AKDWNTARY CARBON MEARE

A carbon offset is a reduction in emissions of carbon dioxide or greenhouse gases made in order to
compensate for or tmffset an emission made elsewherf@arbon offsets are measured in metric tons
of carbon dioxideequivalent (Cge) and may represent six primary categories of greenhouse gases:
carbon dioxide (C£p, methane (CHj, nitrous oxide (BD), perfluorocarbons (PFCs

hydroflourocarbons (HFCs), and sulfur hexaflouridg) (SRe carbon offset, also known as exi@ied
Emissions Reduction (CER), represents the reduction of one metric ton of carbon dioxide or its
equivalent in other greenhouse gases.

Carbon offsettig has gained some appeal and momentum mainly among consumers in western
countries who have become aware and concerned about the potentially negative environmental
effects of energyintensive lifestyles and economies. The Kyoto Protocol has sanctionetsaifsa
way for governments and private companies to earn carbon credits which can be traded on a
marketplace. The protocol established the Clean Development Mechanism & Diich validates
and measures projects to ensure they produce authentic benafitkare genuinely "additional”
activities that would not otherwise have been undertaken. Organizations that are unable to meet
their emissions quota can offset their emissions by buying @ppfoved Certified Emissions
Reductions.

There are two marketof carbon offsets. In the larger, compliance market, companies, governments,
or other entities buy carbon offsets in order to comply with caps on the total amount of carbon
dioxide they are allowed to emit. This market exists in order to achieve compltitebligations of
Annex 1 Parties under the Kyoto Protocol, and of liable entities under the EU Emissions Trading
SchemeEU Allowances (traded under the EU Emissions Trading Scheme, ETS) remain the largest
segment by far, with 84% of the total valuetbé carbon marketTaking secondary CDM transactions
into account, the value of the market driven by the ETS reached 97% of the global markelrvalue.
2006, about $5.5 billion of carbon offsets were purchased in the compliance market, representing
about 1.6 billion metric tons of C@ reductions.

In the much smaller, voluntary market, individuals, companies, or governments purchase carbon
offsets to mitigate their own greenhouse gas emissions from transportation, electricity use, and other
sources. Forxample, an individual might purchase carbon offsets to compensate for the greenhouse
gas emissions caused by personal air travel. Many companies offer carbon offsets asedirdupng

the sales process so that customers can mitigate the emissions delatie their product or service
purchase (such as offsetting emissions related to a vacation flight, car rental, hotel stay, consumer
good, etc.)The voluntary carbon market, in 2010, reached a record 131 million tons of carbon
dioxide equivalent (MtC®@) worth at least $424 millioR>

# http://cdm.unfccc.int/
Pa. I OQKSi 2Cdzi dzNBY { G+ 3GS YR ¢NBYR& 2F (GKS +2fdzy il NB
Marketplace and Bloomberg New Energy Finance.
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The Verified Carbon Standard (V&3he mostprominent amonghird-party standards in 2010 with

34% of transaction volumes. The secdadyjest volume of credits transacted in 2010 (15.5 MtCO2e)
came from projects validateby Climate, Community and Biodiversity (CCB) Standards. Projects using
the Climate Action Reserve protocols transacted the thardest volumes (13.4 MtCO2e) in the
voluntary marketln 2010, the volumaveighted average price of credits transacted oa tloluntary

over the counter QTQ offset market fell slightly to $6/tCO2e from $6.5/tCO2e in 2009, due to a
handful of large, lowpriced trades; among other reasond’ he price, in 2010, for energy efficiency
credits ranged from $2 to $35, with a volumeighted average of $8 per ton.

6.2 CDM AND BUILDING BNEY EFFICIENCY

Despite the obvious need and opportunities for reducing energy consumption in buildings, the
potential remains largely untapped in most countries. Out of more than 3,000 Clean Development
Mechanism (CDM) projects in the pipeline (as of May 2008) only six seek to reduce energy demand in
building®. One of those, thd50-room ITC Limited Hotel Sonar Bangla Sheraton and Towers in

Kolkata India,was registered and is estimated to generat@&” metric tonnes C{&@quivalent per

annum or 29,870 tC@ over the 10 year life of the CDM projgtt

The most important reasons forélimited success @DMbuilding energy efficiency projects
include:

A Many smallindividual reduction opportunities As opposed to many other sectors, the
buildings sector does not present a few big emission reduction options, but requires many
small interventions igreat quantitieswith only limited interaction among stakeholders

involved in different phases of abBik y 3Q& f AFSUGAYSP® CdzZNIKSN)Y2NB X

buildings, such as architecture, engineering, building management, building function,
occupant profiles etc. are often poorly or not at all coordinated. There is therefore no natural
incentive for, orconvergence of interest in, a l{®ycle approach to managing energy use in
buildings.

A Split economic interestsThe parties typically making decisions about building design
(designers and investors) are seldom the ones who would benefit from energgregiici
improvements and associated costs reductions (owners and users).

A Lack of information and understandingat all levels) of the importance of the building sector
in relation to climate change. Lack of kndmw about how to reduce energy use in buildings
and about what indicators to use for comparing the relative performance of a building or
multiple building.

*The Kyoto Protocol, The Clean Development Mechanism, And The Buildings And Construction Sector, United
Nations Environment Programme, A Report Prepared For The UNEP Sustainable Buildings And Construction
Initiative, ( 2008)

*" UNFCC CDM Registiijroject 0686: Improvement in Energy Consumption of a Hotel. November 2006.
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A High perceived business risihd underestimation of the lifeycle cost benefits from energy
efficiency investments in buildings. Lack of track record from real projects, including risk
benefit analyses. Energy costs are often a comparatively smalbptm overall costs for a
building. The economic incentive provided by reduced energy costs is therefore often weak.

A The/ 5aQa | RRA (A 2 yindadsihat a ptdjditaaiisNdBoVeShatiGHG emissions
are reduced below those that would have occurredhie absence of the CDM project.

Because of the fragmentation of the building market it can be almost impossible to prove

what building design would have been selected in the absence of the CDM project.
Investment costs (rather than life cycle costs) &l as architectural, cultural and other
considerations often decide what design and technologies are used in a building. There is also
considerable uncertainty about how to interpret another aspect of the additionality
requirement: that CDM projects muat least meet national standards and regulations, unless
these are systematically not enforced. The question is how to prove that such standards and
regulations are not systematically enforced.

I ydzZYoSNI 2F GKS [/ 5aQa TSI lalizmipenergyBffcied®ypmjedisan § K S
buildings. These include:

A The potential ofaprogrammatic CDM to implement similar measures in a large numbers of
buildings, thereby creating the opportunity to move from a dneone approach to large,
coordinatedcommon approaches.

A The quality assurance and green features associated with CDM projects, which reduce the
investment risks and should attract financing for energy efficiency projects in buildings.

A The provision of standardized and documented methodolqdgeslitating replication of
projects as well as transparency and accountability.

A The requirement for monitoring, which provides standardized tools for active energy
performance management.

For energy efficiency in buildings to benefit fro@DM,UNEP resmmendsthat following would be
relevant to CHENACT:

1. Allow energy efficient building CDM projettsuse Performance Based Indicators, i.e., energy
use per m, for project validation, monitoring and verificatiofihe restriction of bundling
different measures in the same project would be removed as it would be the overall
efficiency of the building, and not the technology, that decides the success of the project.
Uncertainties about what measures could be included in a CDM project would be removed.
Anymeasure resulting in reduced energy consumption/reduced greenhouse gas emissions
would be recognized, allowing flexibility in such factors as design, use of building materials,
userbehavioal improvements, etcPerformance based indicators would also @em@ge the
continuous pursuit of energy efficiency throughout the crediting period, as all measures
resulting in emission reductions could be credited, even if they were adopted at a later stage
after the project was registered.

2. Supplement technologybased methodologies for verification and monitoring with statistical
management tools, and replace direct and constant monitoring with sampling. This would
reduce overhead costs in projects with a large volume of smaller individual measures, each of

71
CHENACT Final Repauty 2012



which is bo small to justify separate monitoring and verification.

3. Develop common performancbased baselines for different types of buildings to support and
allow performancebasedenergy efficient buildind€DM projects. Such baselines would most
likely bebest established by the National Designated Authorities and would need to take into
account local factors such as climate, building type, availability of materials and technologies.

4. Alow the CDM to generate CERSs in projects that aim to meet national starfdareisergy
efficiency in buildings. Such an arrangement would encoucagatries to establish such
standards and wouldrpvide a de facto incentive to energy efficient buildjrgjects in
countries where the enforcement capacity of standards is low.

5. Stengthen the role and capacity of Designated National Authorities to help promote the CDM
more widely and to be able to manage rapidly increasing volumes of demand side energy
efficiency projects.

In summary, there is great potential to improve the CDM/ays that would encouragine

developmentof more energy efficiency projects in buildings for the CDM, and at the same time would

more directly support the sustainable development benefits generated by such projéeee is an

urgent need for governmestto establish national policies that promote energy efficiency in the

0dzAt RAy3d aSOG2NE 020K FT2NJ GKS o0SYySTAOG 2F AYLNRJA
reducing national energy demand and GHG emissions, regardless of what support mhiebedac

through the CDM.

6.3 CDM PROGRAM OF AGTIES

A CDMProgram of Activities (PoAgléocalled Programmatic CDM) consists of multiglaall,similar
GHG emission reduction projects, each referred to as CDM Program Activities RoRAS)a
voluntarycoordinated action by a private or public entity which coordinates and implements any
policy/measure or stated goal g,incentive schemes and voluntary progrgimwhich leads to
anthropogenic (i.e. mamade) GHG emission reductions or net anthropoggré@nhouse gas
removals by sinks that are additional to any that would occur in the absence of thé\FR4 is
characterized as: 1) a voluntary action, 2) implementing a policy, measure or stated goal, 3)
coordinated by a public or private entity, 4)sidting in emission reductions or removals that are
additional.

One or more CPAs can be included under a PoA at the time of registration and additional CPAs can be
added at any point in the life of the POA.CPA is a single, or a set of interrelated suea(s) applied

within a designated area defined in the baseline methodolé@gi?oA is distinct from a bundle of
smaltscale projects, because it is possible to add new CPAs to a PoA without undertaking the
validation process afresh. No registration feagésessarpn CPAswhich are subsequentigdded for
validation.

A PoA caimvolveCPAs in multiple countries, in which case a separate letter of approval would be
required from each participating governménBesignated National Authority (DNAhe phygal
boundary of a POA may extend to more than one country provided that each participatirgnmuex
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I host country confirms that the PoA, and thereby all CPAs, assists it in achieving sustainable
development.
6.3.1 PoA Coordinating Entity

A PoA requires thdesignation of a coordinating/managing entity that serves as the single point of
contact with the UNFGZThe coordinating entity obtains letters of approval for the implementation
of the PoA from each Host Party and Annex | Party involved in the Pofd.BINA in each country.
The coordinating/managing entity can be either a private or public entity with sufficient scope and
control over all anticipated CPAs.

6.3.2 Advantages of the PoA Approach

The principal advantage of the PoA Approach is overcommditih proportional transaction costs
associated with small projectExtending a clean technology or practice to smaller units under the
CDM mechanism results in higher proportional registration and monitoring and verification costs
(costs per €rtified Emissions Reduction or CER) than do individual projects generating larger
amounts of CER&nce a mitigation activity is recognized as a PoA, replicating identical CPAs under
the umbrella program would be simpler for each individual GP¥s would help iscaling up of the

best of the mitigation practicess PoA approach reduces regulatory/practical hurdles considerably
with simplification of the registration process.

2 KAES YdzZ GALX S LINRP2SOGA& OFy 06S @06 dzy RipBrRehtedd y (2 |
or taken up at different time scales cannot be taken up as a single bundled CDM project activity (CPA).
PoA allows bundling of CPAs at different points of time in the lifetime of the program.

A ProgrammaticCDM faces less regulatory risks Kegelated to UNFQ@XZegulation) than

conventional CDM project3he advantage is that the POA can be registered at the concept level

without detailing in advance all its constituent activitieder the PoA approach, regulatory risk is

handled earlier ithe process, reducing risk to investors purchasing the (Etigsrs of CERs are

typically interested in acquiring carbon credits in larger quantities than those resulting from small
CPAsTherefore, a PoA aggregating the CERs of many small CPAs vdliiattray 2 NS & OF N2y TFA
than the individual CPAs.

6.3.3 Demonstrating Additionality

In the context of a Program of Activities (PoA), the requirement of additionality means that both the
PoA itself and each CDM Program Activity (CPA) would not have belemiemped, or would not
have been implemented to the same extent, without registration under the CDM.

In relation to assessing additionality for the PoA, the coordinating/managing entity must demonstrate
that in the absence of the CDM (i) the proposedmtdry measure would not be implemented, or (ii)

the mandatory policy/regulation would be systematically not enforced and thatewnpliance with

those requirements is widespread in the country/region, or (iii) that the PoA will lead to a greater
level ofenforcement of the existing mandatory policy/regulation.
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Additionality must also be considered at the level of individual CPAs. The criteria for demonstration of
additionality for each CPA must be outlined in both the Program of Activities Design Dud@Dd
POADD) and in the CPA Design Document (&IMADD). Essentially, this is aimed at ensuring that
each CPA will produce credible emission reductions or abatergeitence must be included within

the PoA Design Document (CBNDADD) to show that alCPAs will produce net greenhouse gas
emissions abatement or sequestration.

6.3.4 Applicable Methodologies for CHENACT

Based on the scope of CHENACT interventions, there are two UNfe@i©dologies that apply to
the recommended electricity consumption intemntions:

AMSII.C: Demanekide energy efficiency activities for specific technologies (version 13)

This methodology comprises activities that encourage the adoption of eredfigient
equipment/appliancs(e.g., lamps, ballasts, refrigerators, motorsydaair conditioners, pumping
systems) at many site¥These technologies may replace existing equipment or be installed at new
sites.The aggregate energy savings by a single project may not exceed the equivale@\Wwhger
year for electrical end usenergy efficiency technologieBor fossil fuel end use energy efficient
technologies, the limit is 180 GWh thermal per year in fuel input.

For each replaced appliance/equipment/system the rated capacity or output or level of service (e.g.,
light output, water output, room temperature and comfort, the rated output capacity of air
conditioners etc.) is not significantly smaller (maximub0%) than the baseline or significantly larger
(maximum + 50%) than the baseline.

If the energy efficient equipmerdontains refrigerants, then the refrigerant used in the project case
shall be CFC fre@his methodology credits emission reductions only due to the reduction in
electricity consumption from use of more efficient equipment/appliances.

The project boundaris the physical, geographical location of each measure (each piece of
equipment) installed.

Specifieenergy consumption in the baseline (MWh/unit) BERs calculated as total annual electricity
consumed in the baseline divided by total quantity of aalnoutput in the baseline. Data from at
leastthree years prior to project implementation shall be used in the calculations, e.g., water supply
from a pumping station (records of output can be used in lieu of actually monitored baseline data).
For facilites that are less than 3 years old, all historical data shall be available (a minimum of one year
data would be required).

AMSII E.  Energy Efficiency and Fuel Switching for Buildings (V 10)

This category comprises any energy efficiency and fuel switamagure implemented at a single
building, such as a commercial, institutional or residential building, or group of similar buildings, such
as a hotel, district or university. This category covers project activities aimed primarily at energy
efficiency; a poject activity that involves primarily fuel switching falls into category 111.B.1 Examples
include technical energy efficiency measures (such as efficient appliances, better insulation and
optimal arrangement of equipment) and fuel switching measuresh(siscswitching from oil to gas).
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The technologies may replace existing equipment or be installed in new facilities. The aggregate
energy savings of a single project may not exceed the equivalent of 60 GWh per year.

This category is applicable to projectiaities where it is possible to directly measure and record the
energy use within the project boundary (e.g. electricity and/or fossil fuel consumpfibig.category

is applicable to project activities where the impact of the measures implementeddiraprents in

energy efficiency) by the project activity can be clearly distinguished from changes in energy use due
to other variables not influenced by the project activity (signal to noise ratio).

The project boundary is the physical, geographical dita@building(s)The energy baseline consists
of the energy use of the existing equipment that is replaced in the case of retrofit measures and of
the facility that would otherwise be built in the case of a new facility.

Each energy form in the emissibaseline is multiplied by an emission coefficient. For the electricity
displaced, the emission coefficient is calculated in accordance with provisions under category I.D. For
fossil fuels, the IPCC default values for emission coefficients may beTimsdfuelswitching

measures that are part of a package of energy efficiency measures at a single location may be part of
a project activity included in this project category.

If the energy efficiency technology is equipment transferred from another activitf the existing
equipment is transferred to another activity, leakage is to be considénetthe case of retrofit

measures, monitoring shall consist of: (a) Documenting the specifications of the equipment replaced;
(b) Calculating the energy savirdyge to the measures installeth the case of a new facility,

monitoring shall consist of: (a) Metering the energy use of the building(s); (b) Calculating the energy
savings of the new building(s).

The following conditions apply for use of this methodglag a project activity under programof
activities (PoA)n case the project activity involves fossil fuel switching measures leakage resulting
from fuel extraction, processing, liquefaction, transportationgeesification and distribution of fossil
fuels outside of the project boundary shall be considered.

In case the project activity involves the replacement of equipment, and the leakage effect of the use
of the replaced equipment in another activity is neglected because the replaced equipment is
scrapped, an independent monitoring of scrapping of replaced equipment needs to be implemented.
The monitoring should include a check if the number of project activity equipment distributed by the
project and the number of scrapped equipment correspond wilch other. For this purpose

scrapped equipment should be stored until such correspondence has been checked. The scrapping of
replaced equipment should be documented and independently verifigds will require the

assistance of the Sanitation Serviaghfority in Barbados, currently under thinistry of

Environment, Water Resources and Drainage.

AMSI F Renewable electricity generation for captive use or migiids (version 1)

This category comprises renewable energy generation units, sydhoégvoltaic, hydro,

tidal/wave, wind, geothermal and renewable biomass that supply electricity to user(s). The project
activity will displace electricity from an electricity distribution system that is or would have been

75
CHENACT Final Repauty 2012



supplied by at least one fos#ilel fired generating unit i.e., in the absence of the project activity, the
users would have been supplied electricity from one or more sources listed below:

A A national or a regional grid (grid hereafter)
A Fossil fuel fired captive power plant
A A carbon itensive minigrid.

For the purpose of this methodology, a mgrid is defined as smadlcale power system

with a total capacity not exceeding 15 MW (i.e., the sum of installed capacities of all generators
connected to the mingrid is equal to or less #&m 15 MW) which is not connected to a national or a
regional grid.

Project activities or project activity components supplying electricity to a grid shall apply
AMSI.D. Project activities for standalone -¢iffe-grid power systems supplying electricity to
households/users included in the boundary are eligible under-ANMS

This methodology is applicable for project activities that (a) install a new power plant at a

site where there was no renewable energy power plant operating prior to the implementatithre
project activity ¢ Eenfielc plant); (b) involve a capacity additiqe) involve a retrofibf (an) existing
plant(s); or (d) involve a replacemeoft(an) existing plant(s).

In the case of project activities that involve the capacity additibrenewable energy generation
units at an existing renewable power generation facility, the added capacity of the units added by the
project should be lower than 15 MW and should be physically didtioict the existing units.

In the case of retrofibr replacement, to qualify as a smattale project, the total output of the
retrofitted or replacement unit shall not exceed the limit of 15 MW. If the unit added has both
renewable and nofienewable components (e.g., a wind/diesel unit), the eligibiiityt of 15 MW for
a smaHscale CDM project activity applies only to the renewable component. If the unit add@@so
fossil fuel, the capacity of the entire unit shall not exceed the limit of 15 Kuvhbined heat and
power (cegeneration) systems amot eligible under this category.

In case electricity produced by the project activity is delivered to another facility or facilities within
the project boundary, a contract between the supplier and consumer(s) of the electricity will have to
be entered into specifying that only the facility generating the electricity can claim emission
reductions from the electricity displaced.

The physical, geographical site of the renewable generation source delineates the project boundary.
6.3.5 Defining a Representativ€PA

The CHENACT audits have identified a menu of energy conservation measures targeting air
conditioning, lighting, hot water, and other electrical loads in hot8lace the applicable technologies
as well as the combination of technologies will dififemm hotel property to hotel property, several
CPAs may need to be included in the PoA registration in order to define the scope of the PoA.
addition, as new technologies become more cost effective, e.g., compact fluorescent lighting
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replacing incandesmt lighting, LED lighting replacing compact fluorescent lightigmost viable
CPAs will likely change

We recommend that the following technologies and services be included in the Clean Hotel CDM
Program of Activities:
A Air conditioning retrofit - installation of inverter type variable refrigerant volume mirsplit
air conditioning systems
Guestroom energy controlg occupancy sensors, programmable thermostats
Public area lighting controlg occupancy sensors
Individual lamp replacement, compact fuorescent lamps (CFL) and Light Emitting Diode
(LED) lamps
Fluorescent tube lampsg T8 tube lamps with electronic ballasts and Light Emitting Diode
(LED) tube lamps
Solar hot water heating systems
Energy efficient freezers, refrigerators, cool rooms
Energyefficient computer monitors and guest room televisions
Timers on pumps and motors
Photo-sensors and timers for outdoor lighting
Energy Managemen®ystems

> > >

>

> D D D >

6.3.6  Process for developing (PDD) and registering PoA for Caribbean hotel sector
The following steps arrequired before an individual CPA can generate CERs:

1. Define the geographic scope of the PoA based on:
a. Countries that have established a DNA (Aeitigua and Barbuda, Bahamas,
Barbados, Belize, Mexico (Cancun, Cozumel, Playa Del Carmon), Dominica,
Dominican Republic, Guyana, Jamaica, Suriname, Trinidad and Tdbago
b. 5b! & GKIFIG O2yFANY GKIFG F 120St /€SIy 9y SNZ
RSOSt 2LIYSy ¢
c. Define the EE/RE technologies and associated methodologies to be included in the
PoA, notinghat AMSII E Energy Efficiency and Fuel Switching for Buildings allows for
a combination of energy efficiency technologies, including solar hot water (as a fuel
switching technology).
2. Seek representative volunteer hotel property(ies) that will serve asaRA in the registration
of the POA.
3. Estimate the size of the PoA in terms of the cumulative CERs generated by all future CPA
participating in the PoA.
Establish the PoA Coordinating Enfigyg., a joint venture between a carbon broker and CAST)
Preparethe Program of Activities Design Document (GB®ADD).
Validation of PoA by Designated Operational Entity (DOE)
Application for Registration with UNFCCDM

No o
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6.4 OTHER GHG MONITORIAMD VERIFICATION SIDARDS
6.4.1 Verified Carbon Standard

The VerifiedCarbon Standar(/CSY is a greenhouse gas accounting program used by projects
around the world to verify and issue carbon credits in voluntary markéEss was founddd 2005 by
business and environmental leaders who identified a need for greater g@agurance in voluntary
markets.The VCS founding partnerthe Climate Group, the International Emissions Trading
Association (IETA) and the World Economic Feraomvened a team of global carbon market experts
to draft the first VCS requirement$heWorld Business Council for Sustainable Development
(WBCSD) joined the effort soon after.

Validation/Verification Body (VVB) are the organizations approved by the VCS Association to act as a
validation/verification body in respect of providing validatiamd/or verification services in

accordance with the VCS rulésdependent validation of projects and verificatiohemission

reductions are key to VCS quality assuraftérd-party verification is the core of quality assurance,

and under the VCS Prograall projects must be validated and all emission reductions must be

verified by approved validation/verification bodies.

VVBganust be approved to validate and/or verify to VCS criteria and they must sign an agreement

with the VCS Association. More than two dozen professional VVBs are currently approved under VCS.
Most are approved for multiple VCS sectoral scopes, and some Rpeetise in particular areas like
Agriculture, Forestry and Other Lahl$e.

Entities in good standing under \\@$oroved GHG programshe UN Clean Development

Mechanism (CDM) and California's Climate Action Resame=approved to work under the VCS
Program. VVBs accredited under ISO 14065 for scope VCS by the American International Standards
Organization (ANSI) are also approved to validate and/or verify to VCS criteria.

Thee are no VCS methodologies currently that address energy efficiency driloutiésl renewable
energy system applicable to Caribbean hdteRrojects may develop new methodologies for use
under the VCS Program in cases where no existing methodology meets their needs.

The VCS Methodology Approval Proaefésrs project proponerd a pathway for developing new
methodologies when no existing methodology addresses their needs. Project proponents may also
develop new modules or tools, discrete components that set out procedures for specific tasks, such as
assessing additionality ortsieg performance or technology benchmarks.

Under the Methodology Approval Process, or MAP, proposed methodologies are assessed and
validated by two separate and independent validation bodies, or VVBs. The first VVB is contracted by
the methodologydeveloper and, to ensure independent review, the second is contracted directly by
the VCS Association.

%8 http://www.v -c-s.0rg
* Note that there is VM0008Methodology for Weatherization of Single and MtFamily Buildings.
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6.4.2 1S014064 Carbon Inventorytandard

L{h OLYGSNYIGAZ2YyLtf hNBFYATIGAZ2ZY F2N {0 yYRINRAT I
Standards fobusiness, government and societjne newly developed standaf80 14064 provide

an internationally agreed framework for measuring GHG emissions and verifying claims made about
GKSY a2 0(KFdG al G2yyS 2F OFNb2y Apgogharfsolreduge | G2y Yy
GHG emissions and also emissions tragimograns. 1ISO 14064 emerging aaglobal benchmark on

which to base sucprogramns.

ISO 14064 is used for greenhouse gas (GHG) voluntary quantification and emissions reductions. ISO
14064 applies to monitor, calculate, report and verify the carbon emissions, helpingtérpeses

and organizations to establish their carbon emissions management system and to take targeted
emission reduction measure&HG Inventory is defined by a government or enterprise as a unit to
calculate the greenhouse gas (GHG) emission directhdoectly from different sections during its
operation and activity in production within a period of time.

ISO 14064 is consistent and compatible with the GHG Protocol, published by the World Resources
Institute (WRI) and the World Business CounciSiestainable Development (WBCSD). ISO, the WRI
and the WBCSD have signed a Memorandum of Understanding to work together to promote their
GHG accounting and reporting standart@keVerified CarborStandard (VCSpecifically integrates

the principles of IS 14064 and uses the validation and verification requirements of ISCI1LEIB

14064 comprises three standards, respectively detailing specifications and guidance for the
organizational and project levels, and for validation and verification. They casdaeindependently,

or as an integrated set of tools to meet the varied needs of GHG accounting and verification. They
are:

A 1SO 14064.:2006, Greenhouse gase®art 1: Specification with guidance at the organization
level for the quantification and repting of greenhouse gas emissions and removals.

A 1SO 14064:2006, Greenhouse gase®art 2: Specification with guidance at the project level
for the quantification, monitoring and reporting of greenhouse gas emission reductions and
removal enhancements.

A 1SO 140648:2006, Greenhouse gase®art 3: Specification with guidance for the validation
and verification of greenhouse gas assertions.
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7. MODEIHOTEICLEAN ENERGY PROGR@R THE CARIBBEAN

7.1 CARIBBEAN REGIONAYTHL SECTOR PROFILE

The Caribbean hotel magk based on 2010 data from SmithaVel Researcltomprise25 countries
and territories (marketsyvith a total of 2269 hotel properties and 21,058hotel rooms.Tablel7
shows the number of hotel propertiet)e total numberof hotel rooms andthe average hotel size

for selected tourism destinations in the Caribbd#ns important to note that the information from
STR is voluntary and thereforeomplete at besthowever it is the best research currently available)

A The top six markets have more than 10,000 hotel rooms each, hawgeaage hotel size of
147 rooms, and account for 1,182 properties (55% of the total) and 173,241 rooms (73% of
the total);

A Fve markets have between 5,000 and 10,000 rooms each, have an average hotel size of 86
rooms, and account for 426 properties (20%ld total) and 34,910 rooms (15% of the total);

A Fve markets have between 2,000 and 5,000 rooms each, have an average hotel size of 69
rooms, andaccourt for 285 properties (13% of the total) and 19,660 rooms (8% of the total);
and

A Hght markets have s than 2,000 rooms each, have an average hotel size of 34 rooms, and
account for 267 properties (126 the total) and 9,062 rooms ¥ of the total).

Tablel7 - Caribbean Hotel Market Overview

Country/Territory Hotel Properties Hotel Rooms Average Hotel Size
(no. of rooms)
Anguilla 23 658 29
Antigua / Barbuda 61 4,452 73
Aruba 37 7,338 198
Bahamas 162 16,471 102
Barbado$ 96 6,114 64
Bermuda 30 2,416 81
British Virgin Islands 35 1,199 34
Cayman Islands 83 4,767 57
Cuba 168 41,054 244
Dominica 29 677 23
Dominican Republic 259 64,208 248
Grenada 56 1,773 32
Guadeloupe 163 11,148 68
Haiti 42 1,636 39
Jamaica 261 24,668 95
Martinique 77 5,888 76
Montserrat 9 249 28
Netherlands Antilles 119 9,881 83
Puerto Rico 175 15,692 90
St Kitts / Nevis 32 1,841 58
80
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Country/Territory Hotel Properties Hotel Rooms Average Hotel Size
(no. of rooms)
St Lucia 72 4,983 69
St Vincent / the Grenadines 49 1,029 21
Trinidad / Tobago 85 4,185 49
Turks / Caicos Islands 44 3,042 69
US Virgin Islands 102 5,689 56
TOTAL 2,269 241,058 106

'Based on CHENACT hatata.
Source: Smith Travel Research, 2010.

7.2 CARIBBEAN HOTEL EGNERISE

7.2.1  Utility Tariffs

Caribbean electric utility rates for commercial customers range from US$ 0.05 to US$0.46 per kilowatt
hour (kwWh), and are some of the highest rates in the world bezafishe generation mix and small

utility systemsFigurel7 shows the average commercial electricity tariff for selected Caribbean

countries/territories based on CHENACT energy atldits

Figurel7 ¢ Electricity Rates in the &ibbean (US$/kWh)
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%0 Electricity tariff for Trinidad and Tobago has been obtained from the CARILEC tariff survey of 2010.
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Note that Dominican Republic electricity prices are for Punta Cana only which generates and sells
electricity to hotels and other customers in the aréaother parts of the country, electricity prices
can be as high as 0.25 US$/kWh.

In Figurel8, the hotel sector electricity cost to GDP is shown for different Caribloeamtries The
hotel electricity cost for smallesountried territoriesis about 2.5% of the GDP. However, for larger
islands, this is less than 0.5% of the GDi#enationalhotel sectorelectricty costto GDP relationship
is indicative of the importance of tourism to the country.

Figurel8- Hotel Sector Electricity Cost to GDP in the Caribbean
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7.2.2 Energy Audits in the Caribbean Region

Detailed energy auditeere conducted for small to medium sized hotel properties around Barbados
and the Caribbean regidn orderto better understandenergy demand the hotel industry. Guest
rooms, lobbies, kitchens and restauramtere all examined independentlyzardens, pools and other
amenitieswere also targetedAs guest satisfaction is top priority for hotel management, the
proposed energyas/ings measures are meant to enhance, not compromise, the guest experience.
The electricity consumption of the audited facilities is shown in for each fatglel1l. The results

are aggregated from these detailed energy audits to generate indices such as number of rooms,
average hotel occupancy, and electricity consumption in kWh per room night:

Number of rooms4,023

Average occupancy rate7%

Average electricity consumptiob2.5kWh/GN
Annual electricity consumptior?:2,766,09kWh.

> > >
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The energy saving measures proposed in the CHENACT audits are replicable and are often
recommended for several of the audited facilitidgnong the most commoaf these energy savings
measures are lighting retrofit¥.hese retrofits included the replacement of incandescent lamps with
LED or CFL, as well as the retrofit of T12 fluorescent tubes with LED Aangasditioners are also
frequently targeted for retofit, replacing current units with highly efficient variable flow rrapiit

units.

Other common energy saving measures include: high efficiency pool pumps, the use of occupancy
sensors, timers and controls to reduce running hours for equipment in gaests, kitchens and
lobbies, solar hot water systems and solar PV systems for outdoor ligBthinge measures require

little up-front cost, such as a corporate utility management program, which is meant to foster good
energy conservation practices amohgtel staff.A listing of the energy saving measures identified
across all the CHRACT audd is given iTablel8. Withthe implementation of the reommended

energy saving measure$,K S Kekdirisify dofisumption can be reduced algout 34.4% frm the
current level.

Tablel18- Summary of the recommended energy saving measures

Equipment Retrofit | Energy Saving
% Savings (equipmen

Lighting Incandescent to CFL 75%
Incandescent to LED 85%- 91%
T12 to LED 59%- 66%
Air Conditioning Inverter based high efficiency (VRV) air
conditioning units with hot water recovery 27%
Efficient Variabldrequency drive (VFD) pool
Pool Pumps pumps 24%
Solar Hot Water SHW units for hot water 27%
Exhaust Fans Exhaust fans with variable speed drives and time 86%
Facilitywide Energy Saving
Categories Measures electricity consumption
Maintenance Automated door closers 2%
Corporate Utility Management Program 5%
Control Occupancy sensor on lights/exhaust fan 0.2%1.3%
Guest room energy controls (equipment is turne(
off when unoccupied) up to 16%
Timer on lights/exhaust fan up to 3%
Solar Photovoltaic (PV¥ystem to power outdoor
Solar PV lighting 5%8%
Window Film Low emissivity (love) window film 5%10%

7.2.3  Electricity Savings and Investments

Adatabase of the recommended energy saving measures based ormeteh31 energy audis for
Barbados hotelgvas constructed. It wathen organized intd 1 categories oenergy saving
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opportunities(ESOs) such as lighting-eanditioning, catrols etc., as shown ifiablel9, to obtain

the energy savirg) requiredinvestment annual reduction in electricity cost and C&batement
corresponding to each ESO category . Overall, the hotels participating in the CHENACT project will
reduce their electricity consumption by14 GWH annually, which will result in annualenergy cost
saving of US$5 million.

Tablel9- Electricity saving potential and investment for the CHENACT project

. Annual Annual CO2 Emissions

Energy Saving . o Investment Payback :
Categories Elgctr|0|ty EIec'Fr|C|ty Cost (US$) (Years) Reduction

Saving (kWh) Savings (US$) (Tonslyr)
Air Conditioning 5,758,592 2,651,330 4,357,667 1.6 4,060
Control 1,286,120 610,678 973,035 1.6 907
Exhaust Fan 54,829 22,679 31,631 1.4 39
Lighting 1,414,415 611,705 425,299 0.7 997
Maintenance 2,958,992 418,264 351,264 0.8 2,086
Other 36,512 150,544 220,035 15 26
Pool Pumps 327,203 132,619 74,908 0.6 231
Pumps 139,643 54,201 26,388 0.5 98
SHW 802,343 202,545 203,485 1.0 566
Solar PV 601,964 257,212 915,860 3.6 424
Window Film 596,523 238,653 443,161 1.9 421

13,977,138 5,350,430 8,022,733
Source: Tetra Tech, based on CHENACT energy audits.

Implementing the suite of ESOs will require an investmeht$&8 million yielding a simple payback
of 1.5years. This will also help in reducing the annugl €ssions by 9.8 thousand tons.

The CHENAGojectis primarily focused on hotel properties in Barbadwsth 31 energy audits) and
in someother Caribbean territories (Zaudits from 8other Caribbean countries)rhepotential for
energy savingacross Barbados is much higher than estimdigthe CHENACH0ject because there
are actually96 hotelscomprising 6,114 guest rooms.

7.2.4 Investment Attractiveness othe Hotel Energy Efficiency Project

Benefit-Cost and CodEffectiveness (BC and CE) tests for the CHENACT mrejeaievelopedo
demonstrate the investment attractiveness of hotel energy efficiency proj@besBC analysis
estimatesthe net present valug b t + 0 linjeRal rat&Bretdrn (IRR) as the financial indicators
for the project.NPV compares the value of a dollar today to the value of that same dollar in the
future, taking inflation and returns into account. If the NPV of a prospective project is positive, it
should be acepted. However, if NPV is negative, the project should probably be rejected because
cash flows will also be negatiM&R is the rate of growth a projestexpected to generate. Generally
speaking, the higher a project's internal rate of return, the mdesirable it is to undertake the
project.

The following assumptions were made for this analysis:
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A Exchange rate for US$ to BB$: 2

A Barbados electricity tariff rate: 0.75BB$/kWh

A Electricity price escalation: 4.59%"

A Discount rate: 12962

A Model life cycle: 7 Year¥

A Annual Maintenance: 15% of energy cost savings

The resultshownTable20indicate that the CHENACT project is highly attractive financially. The NPV
and the IRR for the project at¢Sh 14.4million and112% respectively.

Table20 ¢ CHENACT project financial indicators

CHENACTréject Financialndicators

NPV US$ 14,399,500
IRR 112%

A cost effectiveness analysis was also perforfioethe CHENACHoject. For this analysis, the NPV
was calculated for each category®$Qand then compared to the initial investment required for
that measureThe NPV and NRkvestment ratio for eaclmeasure are presented ifiable21. An ESO
is considered cost effective if its NPV and NiiRd@stment ratio are positivelhe NPV and the NPV
Investment ratios for all ESO categories are positive.

Table21 - Results ofCost-effectivenessAnalysis

ESO NPV NPMInvestment
Category” (USB) Ratio
Air Conditioning 7,758,312 1.78
Controls 1,817,626 1.87
Exhaust Fan 72,008 2.28
Lighting 2,370,053 5.57
Pool Pumps 531,132 7.09
Pumps 221,298 8.39
SHW 722,100 3.55
Solar PV 259,541 0.28
Window Film 647,429 1.46

% Barbados inflation rate used as proxy for annual teieity cost escalation.

321ADB discount rate.

33Based on industry standard life (in hours) and 10 hours of daily operation. For example a T8 tube with 24,000

hours life will last for 6.6 years if put on 10 daily.

% For both benefiicost and coseffectvSy Saa 'yl fteara 68 02Y6AyS GKS 9{ha at
Ayidz 2yS OFLiGS32NE YR SEOfdzRS GKS dal AydSylydS¢é FyR «a
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Another test of coseffectiveness is whether purchasing electricity at the current utility tariff rate of
0.38 US$/kWh is more attractive than the levelized cost of electricity achieved themeyby saving
opportunities. Here also, the levelized ca$klectricity is negative- 0.31US$/kWh. This implies

that a consumer (or hal property owner) will net 0.3US$/kWh for each unit of electity saved
instead of paying 08US$/kWh (or 0.7BB$/kWh) for its purchase from grid.

7.3 CARIBBEAN HOTEL QLENERGY EFFICIENBRKET

It isassumel that the annual energy consumption exhibited by the audited hotel sample in Barbados
will be similar for a larger population of hotels across the twefiwg Caribbean countries/territories.

For each territory, the ratio ajuestroom capacitin the territory to that of the audited properties in
Barbadoss obtained. This ratio is multiplied bye total annual electricity consumption of tiet

audited properties to obtain the extrapolated results fuotel electricity consumption for each
Caribbean terridbry. Based on the audited sample, the extrapolated results for electricity sgaving
required investmentenergycostsavings and C@emissions reductiois found foreach country.

The annual electricity consumption for the hotel sector in the Caribbegion is4,360GWh. This
consumption is spread across 2269 hotels comprising 241,058 guestrAsmetedearlier, with the
implementation of the recommnded energy saving measures, hatkdctricity consumption can be
reduced by abou84%from the current levelOverall 1,049 GWhof electricity consumption can be
saved annually in the hotel sector and f&@issiongeducedby 835thousandtons. In Figurel9and
Table22the breakdown of these estimates for each territory is provided.

Figurel9- Caribbean Hotel Electricity Consumption and Potential Savings (GWh)
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Source: Tetra Tech, based on CHENACT energy audits.
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Table22 - Electricity consumption, saving, G@missions reduction, investment in EE by Caribb&wuntry/Territory

Annual Electricity CO2 emission Electricity Energy Cos Investment CO2 Emissions

Territory Region # of Hotels # of Rooms Consumption (GWh (1000 tons) Saved (GWh Saving (USY Required (US$) Reduction (1000 Tons
Montserrat 9 249 5 3 1 0.4 0.7 0.8
Anguilla 23 658 12 8 3 0.9 1.4 2.0
Dominica 29 677 12 9 3 14 2.2 2.1
St Vincent / the Grenadines 49 1029 19 13 4 1.7 2.7 3.2
British Virgin Islands 35 1199 22 15 5 2.0 3.1 3.7
Haiti 42 1636 30 21 7 2.5 4.0 5.1
Grenada 56 1773 32 23 8 2.8 4.4 5.4
St Kitts / Nevis 32 1841 33 23 8 1.9 3.1 5.6
Bermuda 30 2416 44 39 11 3.9 6.3 7.4
Turks / Caicos Islands 14 3042 55 39 13 5.0 7.9 9.3
Trinidad / Tobago 85 4185 76 64 18 0.7 1.2 13.8
Antigua / Barbuda 61 4452 81 57 19 7.8 12.4 13.7
Cayman Islands 83 4767 86 61 21 6.8 11.0 14.6
St Lucia 72 4983 90 65 22 7.2 11.4 15.3
US Virgin Islands 102 5689 103 87 25 10.4 16.6 17.5
Martinique 77 5888 106 75 26 9.6 15.4 18.1
Barbados 96 6114 111 78 27 10.0 16.0 18.8
Aruba 37 7338 133 106 32 8.0 12.8 22,5
Netherlands Antilles 119 9881 179 126 43 15.6 24.9 34.2
Guadeloupe 163 1114¢ 202 142 49 18.2 29.1 34.2
Puerto Rico 175 15692 284 200 68 14.3 22.9 48.2
Bahamas 162 16471 298 210 72 21.5 34.4 50.5
Jamaica 261 24668 446 337 107 36.5 58.4 90.9
Cuba 168 41054 743 524 179 53.6 85.7 160.8
Dominican Republic 259 6420€ 1161 819 279 27.9 4.7 237.6
TOTAL 2,269 241,058 4,360 3,144 1,049 271 433 835
Source: Tetra Tech, based on CHENACT energy audits.
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7.4 BARRIERS TO ENEREMEENCY AND MIGEBENERATION INVESTMENVITHIN THE
HOTEL SECTOR

7.4.1 Issues Affecting Hotdhvestment in EE and RE Technologies

¢t KS OdzNNByid S02y2YAO OfAYFGS YR aa20AFGSR FTAYL
NERdzOSR K20iSt ASNARQ AYydiSNBad Ay FyR FoAftAGE G2 YU
developments are atticting capital, many planned expansions and refurbishments have been

deferred. Hoteliers are unlikely to borrow commercially for EE and RE investments, preferring

investments that increase revenue potential, including marketing.

Commercial financing is aNable for hotels with a good balance sheet or for those owned by
investors with sufficient collateral. However, banks will only lend to existing customers (i.e., where
the bank is their primary lender) and will require that the hotel demonssai#equde debt service
coverage.

Based on past experience, hoteliers are uncertain about the stated energy savings and payback
potential of new investments. Many EE technologies have been introduced into the Caribbean over
the past decade, however, poor qualiproducts have left hoteliers sceptical of the performance and
product lifetime claims of manufacturers and distributors. This has resulted in hoteliers discounting
the reported savings potential and payback period.

With the exception of larger hotels thiexperienced engineering staff, hoteliers do not believe they
have the irhouse technical expertise to operate new, sophisticated energy efficient and renewable
energy technologies. Among those that have implemented new technologies, failure to patén p
preventative maintenance has resulted in reduced equipment life and system performance.

The financial attractiveness of investment in the clean energy program in the Caribbean are examined
for three alternatives:

a) Hotels of different sizes or numbef guestrooms.

b) Equipment and services market size for different Caribbean territories.
c) A typical 10@uestroom hotel for different Caribbean territories.

7.4.2 Investment Attractiveness in the Caribbean Hotel Sector

Capital expenditure for investment iheé hotel clean energy program is estimated for different hotel
sizes based on the CHENACT audit results. As shdguine20, for hotels sized up to 50
guestrooms, an investment of US$10000will yield a return of US$ 33&2 (at net present value)
over a period of seven years. Similarly, for a-200 guestroom btel, an investment of US$ 466,645
will result in revenue of US$ Libillion (at net present value) and an overall sagiofjUS$L million

in seven years.
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Figure20- Investment and Returns on Hotel Clean Energy Program

Source: Tetra Tech, based on CHENACT energy audits.
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