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OUTLINE
§ Overview Of Energy Service Markets
§ Introduction To ESCO & EPC Projects Implementation 

Process
§ Key success factor on EPC projects implementation



REGIONS/COUNTRIES THAT HAVE ADOPTED EPC

Source: Lawrence Berkeley National Laboratory , National Association 
of Energy Service Companies, USA September 2013

GERMANY
USD3.9-USD5.2Billion

USA
USD5.3Billion FRANCE

USD4-USD5Billion

UNITED KINGDOM
USD0.32Billion

CHINA
USD4-USD7Billion
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AUSTRALIA

JAPAN &
SOUH KOREA



U.S. EPC CONTRACT LENGTHS

Source: Thomas K. Dreesen,EPS Capital,2016



WHAT IS ENERGY 
PERFORMANCE 

CONTRACTING(EPC)?

• A contractual arrangement between the beneficiary 
and the energy services provider/energy service 
company(ESCO) to deliver improved energy efficiency 
where investments shall be recouped from the returns 
of energy efficiency services based on an agreed level 
of performance. 

• Payments to the energy service provider are made 
against the terms and conditions of the contract 
agreed by all parties in the contract 

- MAESCO



WHAT IS ESCO?
• An entity that implements energy efficiency services for 

an installation or a facility. 

• An ESCO develops, designs, builds and finances 
projects (any or all of these services), that save 
energy, reduce energy, operations and maintenance 
costs at their customers' facilities. 

• An ESCO acts as a project developer for a 
comprehensive range of energy saving measures and 
assumes the technical and performance risks 
associated with a project. An ESCO may have the 
capacity to undertake Energy Performance 
Contracting. 

Source: MAESCO



WHERE TO INVEST IN EPC 
PROJECTS?

System/
equipment 

optimization

New & energy efficient 
designs & operational 

features

Retrofitting for 
energy efficient 

technologies

Renewable 
Energy options



EXAMPLES OF INVESTMENTS IN EPC 
PROJECTS FOR BUILDINGS IN MALAYSIA

NO.

TYPE OF BUILDING-LOCATION

ENERGY USING SYSTEM & 
EQUIPMENT IMPROVED

TOTAL 
INVESTMENT

(RM mil.)

TOTAL 
ENERGY 

COST 
SAVING

(RM/YEAR)
1 Commercial Building– Kuala Lumpur

üTransformers
üChillers
ü Chilled Water Pumps
üCondenser Water 
Pumps
üAir Handling  Units
üMaximum Demand 
Controls  with 
computerized 
monitoring control 
system
üExternal & Internal  
lighting systems

2.5 375,000

2 Commercial Building- Selangor 6.4 906,000

3 Commercial Building– Kuala Lumpur 2.2 308,000

4 Commercial Building-Melaka 2.5 354,000

5 Commercial Building- Melaka 6.3 882,000

6 Commercial Building- Selangor 2.4 332,000

7 Commercial Building – Kuala Lumpur 2.2 325,000

8 Commercial Building- Johor 5.9 830,000

9 Commercial Building- Perak 5.6 802,000

10 Commercial Building– Negeri
Sembilan

2.3 323,000

11 Commercial Building- Selangor 5.0 711,000

Source: MAESCO member



Existing
1500 Existing 1500Ton

Main Chiller

Plant

Chiller 

Capacity

Chiller  

Operation
Chiller No 1 

(Existing)
1500 Stand-By

Chiller No 2 

(Existing)
800 Stand-By

Chiller No 3 ( New) 1200 Running
Chiller No 4 (New) 600 Running

Chiller No 5 (New) 600
Running/ 

Stand-By
Installed Capacity 2400 2400

Running Capacity
1800 -

2400

0.65 kW/Ton          

(Efficiency)

New Proposed Chiller Plant Operation

Existing
1500 Existing 1500Ton

Existing
1500 New 1200Ton

Existing
1500 New 600Ton

Existing
1500 New 600Ton

Newly Selected Secondary 
Pumping Removal of existing Primary 

Pumping 

EPC PROJECT IN MALAYSIA-CHILLER 
OPTIMIZATION

Source: E-Eye Sdn Bhd(MAESCO member)



Running

Running

Running
Running

OFF

To Prod
uction

10

Saving       

RM 1.2 M 
yearly

To Turn -Off
1no,s 750Ton Chiller

Source: E-Eye Sdn Bhd(MAESCO member)



OPTIONS FOR EPC MODEL 

q In all above, ESCO provides a guarantee of the project’s 
technical performance and satisfaction of contracted 
specifications with the client

1. GUARANTEED 
SAVING

• The loan goes on the 
client’s balance sheet

2. SHARED 
SAVING

•The loan goes on ESCO’s 
balance sheet 

3. Through a  Special Purpose 
Vehicle(SPV)  created specially 
for the purpose



Owner’s Share(10-30%)

ESCO’s share(70-90%)
(Loan & interest, O&M, spare parts, 

insurance, profit & etc)

EPC  contract periodBEFORE

Baseline

� Energy Audit
� Present EPC 

investment 
proposal

� Negotiate & 
sign contract

100% saving 
enjoyed 

by owner

After EPC contract period

Energy 
bill 

saved

YEAR

EN
ER

G
Y 

BI
LL

Implement 
EPC Project

EPC SHARED SAVING MODEL MECHANISM

“ZERO Upfront Cost” to the owner



GUARANTEED SAVING 
MODEL

FACILITIES 
OWNER

ESCOBANK

Project Design&
Implementation

Project 
FeesLoan

Repayment



EPC BENEFITS AGAINST 
NORMAL PURCHASE

Item Shared Saving Performance Guaranteed Normal Purchase

Technical expertise ESCO ESCO ESCO
Implementation(design, 
installation, testing & 
commissioning)

ESCO ESCO ESCO

Funding source ESCO OWNER OWNER

Sharing of returns  %
ESCO-OWNER
At agreed % & 

conditions
100% to OWNER 100% to OWNER

Technical & investment risks ESCO ESCO-OWNER OWNER

Energy performance
maintenance & monitoring 
works and risks

ESCO ESCO-OWNER OWNER



THE EPC PROCESS: DIRECT 
APPOINTMENT 

OR OPEN TENDER?

THE KEY DIFFERENCE FROM THE NORMAL PROJECT TENDER 
PROCESS

To PREQUALIFY  AND SELECT THE CAPABLE 
ESCO/STRATEGIC PARTNER 

and NOT TO OBTAIN AND COMPARE THE 
BEST PRICE/DETAILED INVESTMENT 

PROPOSALS from the start



WORKABLE EPC  BUSINESS PROCESS FLOW : 
DIRECT APPOINTMENT/OPEN TENDER

The owner 
confirmed  the 

EPC needs

Prepare EPC 
basic info, 

Objectives & 
Targets

Prequalification 
Of ESCOs

Issue RFP to 
qualified ESCOs

Evaluate 
Preliminary 

Proposals from 
ESCOs

Appoint the 
ESCO

ESCO conduct 
detailed energy 
audit & present 

detailed EPC 
investment 
proposal

EPC  
Contractual 

Terms  
Negotiation

Sign EPC 
Contract

Implement EPC 
Project

Measurement & 
Verification of 
Actual Saving 

Achieved

Monthly  
reporting & 
payment to 

ESCO



SELECT CRITERIA FOR THE ESCO
Experiences in EPC 

Projects /Track 
Records in energy 

services

Financial 
Strengths

Management 
capacity in  

energy services

Technical 
Competency & 

Expertise

ESCO

Ability to secure 
financing & ensure 

sustainable 
operations

• TO CREATE A STRATEGIC PARTNERSHIP
• SELECTED & TO BE INVOLVED IN THE PROJECT DEVELOPMENT STAGE



APPOINTMENT OF  THE ESCO
qAppointment to implement EPC projects

üApproval to conduct detailed energy audit at ESCO’s 
own costs

üAccess to energy data, information and selected 
facilities

The commercial commitment to sign 
EPC contract will subject to the 

findings of detailed energy audit by 
the ESCO



EXAMPLES OF MINIMUM GUARANTEED SAVINGS POTENTIALS
IDENTIFIED FROM A DETAILED ENERGY AUDIT FOR AIR 

CONDITIONING SYSTEMS AT A HOSPITAL BUILDING

ITEM

MOTOR
( kW )

Actual
( kW )

Normal
kWh/Year

Saving Mode
kWh/Year Saving

%
Saving

kWh/
year RM

CHWP 1 Old Block Chiller 
Room 18.5 19.1 165,024 107,266 35.0% 49,505 25,199

CHWP 2 New Block Chiller 
Room 18.5 19.0 164,160 106,704 35.0% 49248 25,067

CDWP 1 Old Block Chiller 
Room 15 13.3 114,912 82,737 28.0% 32,175 16,377

CDWP 1 New Block Chiller 
Room 18.5 15.3 132,192 95,178 28.0% 37,014 18,840

Total Pumps Saving 67 576,288 391,885 32.0% 184,403 85,484

ITEM
MOTOR
( kW )

Actual
( kW )

Normal
kWh/Year

Saving Mode
kWh/Year Saving

%
Saving

kWh RM

Chiller - Old Block CERMS 210 128 1,105,920 995,328 10.0% 405,873 206,589

Chiller - New Block Chiller 
Room 210 115 993,600 914,112 8.0% 337,824 171,952

Total Chillers Saving 420 243 2,099,520 1,909,440 9.1% 733,697 378,541

TOTAL ACMV SAVING 464,025



EXAMPLES OF MINIMUM GUARANTEED SAVINGS 
POTENTIALS IDENTIFIED FROM A DETAILED ENERGY 

AUDIT FOR LIGHTING SYSTEMS AT AN OFFICE BUILDING

Current Lighting
Present 

Usage (W)
Vesta 

Usage (W) Saving (W)
Saving 
(KW) Saving %

Saving 
Amount 

(RM) per yr

Fl. Light T8 1x36W 230,010 123,420 106,590 38,143 46.3 11,900

Fl. Light T8 2x36W 1,815,480 974,160 841,320 222,108 46.3 69,298
Fl. Light T8 2x18W 153,272 59,976 93,296 27,469 60.9 8,570
PLC 1x18W 6,624 2,880 3,744 112 56.5 35
PLC 2x18W 180,320 78,400 101,920 34,395 56.5 10,731
Spotlight 1x150W 1,980 900 1,080 389 54.5 121
Spotlight 1x250W 135,300 76,260 59,040 21,254 43.6 6,631
Total 2,522,986 1,315,996 1,206,990 343,870 107,287

RM 107,287Total Lighting Saving per year



EXAMPLE:
ESMS & 

FINANCIAL 
ANALYSIS 
SUMMARY 
FROM AN 
ENERGY 

AUDIT



IN THE EPC INVESTMENT PROPOSAL
qDetailed financial investment 

proposal
ü Minimum guaranteed  

energy cost savings

ü ROI/IRR

ü Options of funding(Normal 
procurement/EPC)

ü EPC Shared saving details
• sharing %  by each 

party
• Contract period

qDetailed investment costs to 
cover

ü Equipment & installation
ü O&M
ü Spare parts

qApproach & strategy to project 
implementation

qBaseline calculation
• Performance tracking 

methodology
• Determination of saving amount
• Baseline definition
• Measure savings
• Non-measured savings

qDetailed M&V plan & facilities 
needed



KEY ELEMENTS IN EPC CONTRACT 
DOCUMENT

q What is guaranteed?
ü The minimum amount of savings 

expected to be achieved

ü The method, report formatting 
and formula for calculating 
shared savings will be paid to 
the ESCO

ü Conditions to be applied if 
savings achieved are less/more 
than guaranteed by the ESCO

q The cost savings measurement  with 
significant changes of operations at 
the facilities

q The responsibilities of building owners 
and the ESCO throughout the 
contract period 

q Maintenance, use & modification/ 
removal of the equipment that was 
installed by the ESCO by the facilities 
owner

q If the equipment installed by the 
ESCO is lost or damaged

q Guarantee of losses and liabilities by 
ESCO to the facilities owner



PAYMENT TO ESCO OPTIONS

qFixed payment schedule, with deduction for 
performance shortfall at interim periods

qFixed payment schedule, with deduction for 
performance shortfall at contract end

qStrictly based on cost saving based on 
measured data



OWNERSHIP OF EQUIPMENT OPTIONS

qOwnership by client

qOwnership by the ESCO, with leasing to host 
within the contract period

qOwnership by financier until loan is paid off



OPERATION & MAINTENANCE OPTIONS
qCarry out maintenance & operation 

qCarry out maintenance only, with operation by client’s 
own personnel

qCarry out maintenance only, with operation by property 
management companies

qCarry out operation only, with maintenance by others

qClient carries out their own maintenance and operation, 
with advice and training  by ESCO



KEY FEATURES & SUCCESS FACTORS IN EPC 
PROJECTS IMPLEMENTATION

Energy Cost savings based on 
ACTUAL & MEASURED   data-
before & after CAPABLE ESCO

COMPREHENSIVE EPC Contract 
Document

TRUST & TRANPARENCY in 
strategic partnership to 
reduce business costs

UNDERSTANDING of the how 
EPC works & it long term 
benefits by facilities owners

Commitment to get 
FASTER results!



zaini4ee.com

THANK YOU

zaw@zaini4ee.com      0192152700


