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Drop your questions in the Q&A box – or raise your hand at the end!

Unmute your microphone to ask questions or join the conversation

A recording of this training (minus the final Q&A) will be posted 

online

Virtual Housekeeping
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Speakers
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Presenter’s Bios
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• Dub Taylor: Dub is the Executive Director of the Energy Services Coalition, and the COO of the Texas PACE 

Authority. Dub has over 25 years of clean energy policy, programmatic, operations and technology deployment 

experience, including 20 years as the Director of the Texas State Energy Conservation Office.

• Chris Halpin: Chris runs Celtic Energy, PLLC, based in Las Vegas, NV. ESC, U.S. DOE, and Berkeley Lab are his 

primary clients. He has 40 years' experience in the energy efficiency industry, including founding and running an 

ESPC Owner’s Rep firm for 18+ years where he oversaw over $2.5 billion of ESPC projects. He has a BS 

Mechanical Engineering, is a registered PE in Nevada, and Certified by the Association of Energy Engineers (AEE) 

as a Certified Energy Manager (CEM) and Certified Measurement & Verification Professional (CMVP). He is also a 

USDOE FEMP certified Project Facilitator. 

• Tracy Phillips: Tracy is the Director of the Colorado C-PACE Program, Director of the Energize Denver Energy 

Navigation Program, and is a Certified Energy Manager, Certified Demand Side Management Professional, 

Performance Measurement and Verification Analyst, and holds a Master’s Degree in Physics. His 27 years of 

experience with commercial building efficiency and sustainability includes energy audits, recommissioning, 

measurement and verification, master planning, sustainable design assistance, program management and third-

party technical reviews. He is currently serving as the Chair of the IPMVP Committee and is the former Technical 

Director of GBCI's Investor Confidence Project.

• George Buchanan: George is the Founder and CEO of 2KB Energy Services, an Atlanta-based firm specializing 

in comprehensive energy efficiency projects. With nearly 30 years in the industry, George specializes in translating 

complex technical concepts into actionable strategies for sustainable energy solutions. He holds a BS in Electrical 

Engineering, an MBA, and is certified as a USDOE FEMP Project Facilitator and Certified Energy Manager (CEM).
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About ESC
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The Energy Services Coalition (ESC) is a national nonprofit 

organization composed of a network of experts from a wide 

range of organizations working together at the state and local 

level to increase energy efficiency and building upgrades 

through Energy Savings Performance Contracting.

Local chapters; public and private sector individuals coming together to provide 

outreach and education.
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• BAS = Building Automation System

• Cx = Commissioning

• DOE = Department of Energy

• ECM = Energy Conservation Measure

• ESCO = Energy Services Company

• ESPC = Energy Savings Performance Contract

• FA  = Financial Advisor

• HVAC = Heating, Ventilation, and Air Conditioning

• IGA = Investment Grade Audit

• IGAA = Investment Grade Audit Agreement

• M&V = Measurement & Verification

• OMR&R = Operations, Maintenance, Repair and Replacement

• OR  = Owner's Representative

• PIR = Post-Installation Report

• RFP = Request for Proposal

Acronyms Explained

6
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Agenda
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• Introductions

• What is ESPC?

• Where are we in the ESPC Process?

• Review of the Measurement & Verification Process

• Application of International Performance Measurement & Verification 

Protocols

• Examples of M&V Best Practices in Successful ESPC Projects

• Questions and Discussion

• Resources, Closing Thoughts, and Next Steps

Learning Objective: An overview of measurement & verification of 

savings in an ESPC project, and employing best practices to 

ensure successful outcomes :

This symbol indicates that 

more information on this 

topic will be featured in 

future trainings.
Designed by Freepik

https://support.freepik.com/s/article/Attribution-How-when-and-where?language=en_US&_gl=1*1r8ouxc*_gcl_au*MjA3MDE0MTczMC4xNzE4MzkzMDk4*_ga*MjQ0MTQ2NTA1LjE3MTgzOTMwOTk.*_ga_QWX66025LC*MTcxODM5MzA5OS4xLjEuMTcxODM5MzE5Mi4zNy4wLjA.#:~:text=the%20attribution%20line-,%E2%80%9CDesigned%20by%20Freepik%E2%80%9D,-to%20the%20image
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What is ESPC?

The use of guaranteed savings from the maintenance and operations budget 

(utilities) as capital to make needed upgrades and modernizations to your building 

environmental systems, financed over a specified period of time.”                                   

- United States Department of Energy - 1999

“ESPC is a financial mechanism used to pay for today’s facility upgrades with 

tomorrow's energy savings – without tapping your organization’s capital budget.    

Done properly, it has the performance of a hedge fund, with the risk of a T-bill.”                      

- Chris Halpin - seems like every day

A version of design-build contracting, with a focus on guaranteed energy 

savings.

8
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Where are we in the ESPC Process?
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Measurement & Verification

Operations & Maintenance

OR joins the 

team

Initiate project in eProject eXpress 

during IGA phase

Enter key M&V results into 

eProject eXpress

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5

ESCO joins the 

team

Financier 

joins the 

team

IGA Agreement 

Executed

ESPC 

Agreement 

Executed

Planning Procurement

Investment 
Grade Audit 
(M&V Plan 
developed)

Contract 
Development 
Process (M&V 
Plan attached)

Design, 
Construction & Cx

(M&V Activities   
& PIR) 

Performance 
Period

(Annual M&V 
Reports)
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Review of 

Measurement & Verification 

Process

10
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A detailed plan to verify that the ECMs are delivering the promised 
energy savings. This involves ongoing monitoring and assessment 
to ensure that energy savings are achieved and sustained over 
time.

This includes:

• Selection of M&V methods (e.g., IPMVP options)

• Determination of key performance indicators

• Scheduling of M&V activities

• Commissioning plan and activities

• Owner’s Reps provide great value for whole project, but 
especially M&V 

Measurement & Verification (M&V) Plan

2. M&V & 
Commissioning 

Plan

(slide from 10/24/24 Workshop: Reviewing Investment Grade Audits and Project 

Proposals) 11
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M&V Overview (from U.S. DOE's PCNRC Training Certificate Series)

Energy Service Company (ESCO) Responsibilities
Recommended Customer 

Activities

Baselines Estimate for scoping, define in Investment-Grade Audit (IGA) phase Provide utility data, witnessing, 

review in IGA

M&V Plan In IGA, include a detailed M&V plan for each ECM, including 

description of pre- /post-install activities and performance 

period activities to determine ECM performance and methods 

for determining energy and O&M savings. Submit M&V plan in 

final IGA report.

Review, approval

Post-Installation M&V Complete after Cx and before project acceptance. First formal M&V 

report (post-install report) to verify ECMs’ potential to perform.

Witnessing, review, approval

Annual M&V in 

Performance Period

Complete per M&V Plan. Document findings in M&V reports and 

eProject eXpress. Address performance issues or savings shortfalls.

Witnessing, review, approval

Customer and ESCO agree to general M&V approach prior to developing the plan (preliminary M&V workshop).

M&V methods chosen affect how baseline is defined, savings are calculated, and performance is verified.

12

https://www.energy.gov/femp/performance-contracting-national-resource-center
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Types of M&V Reports

Customer obligations:

• Timely review of M&V reports

– Documents report review and acceptance recommendation (or not!)

– Fill any gaps

• Document customer impacts on savings

• Maintain current contract file (Use eProject eXpress!)

Commissioning (Cx) Report

• Closely related to M&V, prior to post-install M&V activities

• Purpose: Verify equipment operating as intended and delivering specified conditions

• Functional performance testing to meet “design intent” 

Post-Installation (Year 0) M&V Report

• Prior to acceptance (Gives Customer some leverage with ESCO prior to acceptance)

• Not always a requirement, but highly recommended

• Purpose: Verify potential for savings

• Ensure that ECMs meet performance requirements

Annual M&V Reports

• Annually according to contract

• Purpose: Verify achievement of savings

• Ensure ESCO followed M&V plan, ECM operations & maintenance (O&M) and repair & replacement (R&R) documented

• Note that customer witnessed savings validation

13

https://eprojectbuilder.lbl.gov/login


U.S. DEPARTMENT OF ENERGY             ENERGY SAVINGS PERFORMANCE CONTRACTING (ESPC) CAMPAIGN Energy Services Coalition      |

Application of

International Performance Measurement & 

Verification Protocols

Tracy Phillips

EVO - Chair IPMVP Committee

14
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Benefits of M&V Plan

• A solid M&V plan (that is included in the contract and followed) provides benefits, such as:

– Limit uncertainty

– Allocate risks appropriately

– Potentially identify operations and maintenance issues

– Safeguarding against future audits

• Verifying and documenting performance

• Documenting ESCO and owner due diligence

– Demonstrating performance to external stakeholders

• Elected officials can claim credit for proven success ... or point fingers when performance cannot be determined

• Share progress with community

• Shows financial responsibility

– Supporting success of overall organizational ESPC program

• Quantifying and tracking total actual verified savings for entire ESPC portfolio

– Understanding the cost of M&V, compared to the risks. Typically, 1%-5% of savings. 

15
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Selecting a Method

2 FLAVORS OF EACH METHOD… 

… TO ALLOW FLEXIBILITY FOR VARIOUS SITUATIONS!

OPTION A
Retrofit-Isolation: 
Key Parameter(s) Measurement

OPTION B
Retrofit-Isolation: 
All Parameter Measurement

Retrofit Isolation

OPTION C
Whole Facility

OPTION D
Calibrated Simulation

Whole Facility

16
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M&V Measurement Options 

Option
Performance 

(e.g., power)

Usage 

(e.g., hrs.)
Total Energy Calculations

Cos

t

Typical 

ECMs

A: Retrofit Isolation 

w/ Key Parameter 

Measurement

Short- or long-

term

Measured or 

agreed upon

Spreadsheet

s
$

Lighting

Motors

Water

B: Retrofit Isolation 

w/ All Parameter 

Measurement

Usually 

long-term

Usually 

long-term

Often (via 

meter), but at 

component 

level

Spreadsheet

s
$$

Chiller repl.

Solar PV

C: Whole-Facility 

Measurement

Whole-

building level
Utility bills $$

Deep retrofits

Plant 

replaced

D: Calibrated 

Computer Simulation

Component level 

for calibration

Building level 

for calibration
Simulation $$$

Repurposed 

building

International Performance Measurement and Verification Protocol (IPMVP) (Efficiency Valuation 
Organization)

IPMVP provides a framework that is used to:

1) verify a project has the potential to perform and save energy, and

2) quantify site-level energy and cost impacts from a targeted project

17

https://evo-world.org/en/products-services-mainmenu-en/protocols/ipmvp
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• Retrofit Isolation: Key Parameter(s) 

Measurement

• Level of savings is lower

• A contractor is not responsible for all parameters 

affecting energy consumption

• Able to assume a parameter with a level of 

certainty acceptable to all parties

• On-going measurement is not required, but to be 

sure savings are still happening in future, 

regularly verify that equipment remains in place 

and is operated and maintained properly. E.g. 

Perform operational verification 

Best Applications OPTION A

18
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• Retrofit Isolation: All Parameter Measurement

• Energy consumption of ECM can be isolated

• Equipment has variable loads and variable hours

• A contractor is responsible for all aspects of 

energy use in the system that was retrofitted

• On-going measurement helps to verify that the 

ECM remains in place and savings persist

• Metering system installation, operation, 

maintenance and data evaluation costs are small 

relative to savings

Best Applications OPTION B

19
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Best Applications

20

OPTION C

• Whole-Facility

• Significant energy saving (usually 10% or more 

of consumption measured by the utility meter)

• Multiple ECMs with potential interactive effects

• Complex ECMs

• Soft savings ECMs (eg. building leakage 

reduction, operator training, occupant/user 

awareness)
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Best Applications

21

OPTION D

• Calibrated Simulation

• If missing either baseline or reporting period 

data:

• Buildings built in a compound with one central 

meter

• Repurposed building 

• Gives the opportunity to use the IPMVP with 

new construction

• Can help determine a building’s performance 

relative to a Standard, a Code, or to some 

energy performance objectives
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M&V Best Practices in Performance Period

22

• Stipulated or deemed savings can be used (agreed upon savings values with no M&V), but this is 

not an IPMVP “option” (there is no Option E)

– Essentially this is an agreement that no M&V will be performed for an ECM

• Adjustments are made to the baseline based on post-retrofit conditions (routine and non-routine)

– E.g., non-routine adjustment: equipment schedules longer than previous year

– How much of the “savings lost” were due to schedule change?
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M&V Best Practices in Performance Period

23

• Owners should engage an “owner’s rep” to review the 

ESCO’s annual M&V reports

– Ensure the M&V options selected in the plan and 

methodologies have been properly followed

– Ensure appropriate data have been collected supporting the 

methods detailed in the M&V plan

– Review the verified savings calculations – inputs based on 

data collected or agreed upon values, using the same 

methodology from the estimated savings estimates performed 

during the audit for Options A, B, C and D

• Access to “live” spreadsheets or energy models

– Ensure non-routine adjustments have been used 

appropriately when necessary

• New IPMVP application guide on M&V and Energy 

Performance Contracting for Facility Owners (evo-

world.org)
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Examples of M&V Best Practices 

in Successful ESPC Projects

George Buchanan

CEO – 2KB Services 

24
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The Performance Period – Municipal Facilities

25

Building Name Approximate Gross Area (SF) 

Municipal Court Building and Garage 228,825 

City Hall Annex and Tower 428,004 

Detention Center 381,138 

Public Safety HQ 181,000 

Public Safety HQ Parking Deck 233,280 

Gov't Center Parking Deck 321,300 

Total Square Footage 1,773,547 

 

ECM # Description 
City Hall and 

Annex 
Municipal 

Court 

City 
Detention 

Center 

Public Safety 
Headquarters 

Public Safety 
Parking Deck 

Government 
Center Parking 

Deck 

ECM 1 Interior Lighting and Lighting Controls - X X X X - 

ECM 3 Domestic Water Conservation X X X X - - 

ECM 4 Cooling Tower Water Metering and Sewer Credit X X X X - - 

ECM 5a, 8a 
HVAC Control Upgrades, Optimization and 
Recommissioning 

- X - X - - 

ECM 6c, 7c Inlet Guide Vane to VFD Conversion X - X - - - 

ECM 6d, 7d Chiller Replacement X - X - - - 

ECM 6g Retrofit AHUs 1 and 2 with Fan Array Units  - X - - - 

ECM 7f 
City Hall Tower AHU-13 and 14 and System Mods, 
and City Hall Annex AHU Unoccupied Control 
Strategies 

X - - - - - 

ECM 14 Kitchen Hood Controls - - X - - - 
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Performance – Construction Period Savings

26
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Performance – Construction Period Savings

27
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M&V Best Practices in Real Projects – What to Avoid

28

Baseline 

Usage

Guarantee Period 

Usage

Verified 

Savings

Lack of data on Baseline 
Usage due to unreported / 

missing data.

Discrepancy in reported 
O&M savings vs GESPC 

savings.

Inconsistencies in reported 
utility consumption and 

reported guarantee period 
usage.

Absence of reported O&M 
costs in the report.

Mismatch between 

calculated and reported 

verified savings.
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The Performance Period – Municipal Water Utility
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Performance Period Savings

30
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M&V Best Practices in Real Projects – What to Avoid
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Data 

Inquiry

Equipment 

Functionality

Lack of Proper 

Maintenance

Unavailability / Absence of 

necessary data for 

savings calculations 

during inspections and 

reporting

Operation issues and 

deficiencies identified 

affecting dryer runtime

(offline equipment, sensor 

failures, leaks)

O&M activities required 

by the Owner staff not 

performed
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M&V Best Practices – Prepare for Success

32

Maintenance 

tracking system

Equipment 

Functionality

Training 

Priority

Implement robust 

maintenance tracking 

system to schedule / track 

/ record maintenance 

issues

Prioritize repair and 
replacement of equipment 

to ensure minimizing 
downtime, increase 

efficiency and maximizing 
energy savings

Prioritize additional 

training to ensure 

efficient maintenance 

and operations
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Q&A and Discussion

33
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Common Performance Period M&V Questions

• Should I hire an Owner’s Rep to review the Annual M&V 

Reports submitted by the ESCO?

• How much does it cost for an ESCO to provide an 

annual savings guarantee, and M&V report?

• How many years should I pay for an M&V report?

• Are implementing building analytics in an ESPC project 

helpful for M&V of savings? 

34
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DOE Resources

and 

Upcoming Events

35



U.S. DEPARTMENT OF ENERGY             ENERGY SAVINGS PERFORMANCE CONTRACTING (ESPC) CAMPAIGN Energy Services Coalition      |

Resources

36

U. S. DOE Better Buildings Program:

• ESPC Toolkit

• Evaluating ESPC Results

• The Business Case for Conducting Measurement and Verification In State and Local Government Energy Savings 

Performance Contract Projects

U.S DOE Federal Energy Management Program:

• Performance Contracting National Resource Center - Hub for ESPC resources: legislation by state, SEO contacts, 

trainings

• M&V Guidelines: Measurement and Verification for Performance-Based Contracts Version 5.0

Written Guides & Reports:

• IPMVP Core Concepts

• M&V and Energy Performance Contracting for Facility Owners

https://betterbuildingssolutioncenter.energy.gov/energy-savings-performance-contracting-espc-toolkit
https://betterbuildingssolutioncenter.energy.gov/evaluating-espc
https://www.energy.gov/sites/prod/files/2019/02/f59/business-case-mv-espc_0.pdf
https://www.energy.gov/femp/performance-contracting-national-resource-center
https://www.energy.gov/femp/articles/mv-guidelines-measurement-and-verification-performance-based-contracts-version-50
https://evo-world.org/en/products-services-mainmenu-en/protocols/ipmvp
https://evo-world.org/en/news-media/evo-news/1406-new-ipmvp-applicatin-guide-m-v-and-energy-performance-contracting-for-facility-owners
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Resources: ESPC Campaign

 Expert-led Trainings

 Webinars

 Peer Exchanges 

 “Ask-an-Expert” 

Office Hours

 Resource Library

The Energy Savings Performance Contracting (ESPC) Campaign 
engages states, local governments, school districts, universities and colleges, 

hospitals, and other market stakeholders to:

 Support the use of performance contracting to increase efficiency, modernize 

public buildings, reduce utility expenses, increase resilience, and meet lead-

by-example goals

 Share and Leverage Practical Resources to strengthen ESPC and 

measurement & verification (M&V)

 Amplify and Implement Best Practice Approaches for ESPC projects and 

programs

 Demonstrate Impact with measured and verified energy and cost savings

 Showcase Achievements and share examples of successful ESPC 

implementation

Complete the 

Expression of Interest

form to obtain a 

Partner Agreement

https://forms.office.com/Pages/ResponsePage.aspx?id=zD4Ya1VL1U6z-H9kvhxBONZJidblcFxNtK6N2phrh-BUMjIwVkI0ODBSRU41NVdMMzBVUVNCWVZHRi4u
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Upcoming Events

38

Trainings

• Thursday, March 18th, 2025, 2PM ET - ESPC Training Series Recap – This training will focus on a 

review of the key takeaways from the five phases of ESPC from previous training sessions.

Office Hours

• State and local ESPC Campaign partners are invited to set up a time to speak with a U.S. DOE PF 

(Owner’s Representative for Federal Projects) virtual office hours. Discussion topics can be anything 

regarding an ESPC project, including specific questions on your project. To request a meeting time, 

please complete this Office Hours Sign-Up Form. 

https://us06web.zoom.us/meeting/register/3LhBXbd0SFq1Fuhe27L3og#/registration
https://forms.office.com/Pages/ResponsePage.aspx?id=zD4Ya1VL1U6z-H9kvhxBONZJidblcFxNtK6N2phrh-BUQzJJN1g2RVQySjNMOFQyNEZaN0U3Q0RQWi4u
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Thank you!

ESPCcampaign@hq.doe.gov

Chris Halpin

Energy Services Coalition
www.energyservicescoalition.org

chalpin@energyservicescoalition.org

http://www.energyservicescoalition.org
mailto:chalpin@energyservicescoalition.org

