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What is M&V?



Measurement and Verification of Savings

A standardized procedure, regulated by ISO (International Organization for 
Standardization).

 Examples:
• ISO 9001 – Quality Management Systems

• ISO 27001 – Information Security Management Systems

• ISO 14001 – Environmental Management Systems

• ISO 50001 – Energy Management Systems 

Purpose: give stakeholders confidence that reported savings are credible, with 
appropriate accuracy and management of uncertainty

You can't just compare year-to-year spend — you have to compare actual spend to 
what you would have spent without the efficiency measure (avoided spend)

What is M&V?



ISO 50001 creates a broad framework for an organization to implement an energy reduction 

program using the ISO PDCA continuous improvement process.

ISO 50001: the PDCA cycle

Decide on changes needed to 
improve process.

Assess the measurements and 
report results to decision makers.

Identify aspects and impacts by 
implementing goals and objectives

Implement; including training
and operational control measures.

Act Plan

Check Do



Available IPMVP options



ISO 50001 doesn't specify calculation 
methods — it sets principles and 
guidelines

The M&V practitioner selects the 
method and gets sign-off through the 
M&V Plan

IPMVP, from the Efficiency Valuation 
Organization (EVO-World.org), is 
historically the most common set of 
calculation methods

This session focuses on Option C: 
whole facility

IPMVP options overview

Option IPMVP name
What you're 
measuring

Simple description

A
Retrofit Isolation, Key 
Parameter Measurement

Individual 
ECM/equipment

Measure the important 
variables, estimate others

B Retrofit Isolation, All 
Parameter Measurement

Individual 
ECM/equipment

Measure all parameters needed 
to determine energy use

C Whole Facility
Entire 
building/facility

Compare whole-building energy 
before vs. after

D Calibrated Simulation
Equipment or 
whole facility

Use a calibrated 
engineering/computer model



▪ Used when the energy use of the whole facility needs to be 
measured

▪ Several independent variables may need to be considered—
heating/cooling degree days, floor area changes, hours of operation, 
occupancy

▪ Best suited when several ECMs have been introduced and you need 
the overall facility picture, or you only have utility bill data

▪ Easy to get started and to do portfolio-wide savings reporting

Option C // Whole facility



PROS

▪ Evaluates performance 
of the entire facility

▪ Factors in interactions 
among ECMs and 
between ECMs and the 
rest of the facility

▪ Easy access to utility bill 
data

CONS

▪ No separation of impacts 
from different ECMs

▪ Impact on savings from 
unexplained variation in 
energy usage can be 
difficult to capture

Option C // Pros and cons



Establish baseline from utility bills

Determine weather sensitivity

Calendarize bills—adjust for billing 
length

Adjust for floor area and other special 
adjustments

Apply cost—today's unit cost

Consider other savings—rebates, 
refunds, demand response, rate 
reduction

Option C 
methodology



Neil Armstrong Elementary School

Example in Practice



Neil Armstrong Elementary School — 118,589 ft²

Base year energy usage: 3,903,483 kBtu/year

Base year energy cost: $82,043

Optimization target: 15% savings

The project



Zero-Cost
Energy Conservation
Opportunities 

▪ System schedules 

▪ Turn off lights 

▪ Turn off computers and monitors 

▪ Seasonal water temperature 
adjustments 

▪ Economizers 

▪ Take advantage of natural light

Low-Cost
Energy Conservation
Opportunities 

▪ Programmable thermostats 

▪ Repair broken valves 

▪ Occupancy sensors for lighting, HVAC 

▪ Reduce lamps in over-lighted areas 

▪ Use rebated programs for lighting 
upgrades 

▪ Calibrate sensors

Zero-cost and low-cost ECMs



Establish baseline



Adjust for weather

Electricity Natural Gas



Make special adjustments



Calculate savings



Calculate savings



Other savings



Visual proof of savings

Baseline – 
50 kbtu/ft2

Performance – 
40 kbtu/ft2 



Proving Cost Avoidance!

Optimization Target: 15% savings

Realized Savings: 21.1% savings, $269,382.43



Report to stakeholders



Baseline established, then adjusted for weather, floor area, and other 
special factors

Savings calculated and reported to stakeholders

Optimization target: 15% savings

Realized savings: 21.1%, $270k and still going…

Results



Live Examples



Steps

Identify Building Verify Data 
Completeness

Establish 
Baseline

Validate Weather 
Correlation (fine 

tune)

Apply Special 
Adjustments (if 

needed)
Run Processor

Spot Check for 
Reasonableness

Report on 
Results



Controls retro-commissioning project to 
recalibrate the building and optimize settings

Building dedicated in 2005, 225,427 ft²

Usage increasing or flat year-over-year going in

Project completed October 2023

Was the project a success?

Penn State // Smeal College of Business



Controls retro-commissioning project to 
recalibrate the building and optimize settings

Building dedicated in 2020, 19,332 ft²

Adjust settings post COVID and post change to 
work from home environment

Project completed August 2024

Was the project a success?

EnergyCAP // Headquarters



Identifying Targets and 
Watts Chat AI



EUI (Energy Use Intensity) normalizes energy use by square footage, making buildings and portfolios 
comparable

Benchmarking EUI against peer buildings or a portfolio baseline highlights which buildings are 
underperforming

Identifying targets with EUI reporting and benchmarking

Those outliers become 
your next round of ECM 
targets—shifting M&V 
from reporting on past 
projects to prioritizing 
what's next



Ask Watts chat natural-language 
questions about your buildings' 
EUI and benchmarking data

Speeds up the path from raw 
data to a prioritized list of ECM 
targets

Using Watts chat



Turn benchmarking insight into a forward-looking EUI target for each building

Track actual EUI against that target over time, not just a one-time savings report

Use the trend line to catch slip-back early and to justify the next ECM investment

Setting EUI targets to trend toward



Start today



• Establish an energy policy and 
guidelines

• Identify targets

• Implement simple 
projects/strategies—align 
HVAC with occupancy, 
standardize setpoints, 
aggressively set back 
unoccupied buildings, repair 
broken equipment

• PDCA

• Track the projects, calculate the 
savings, report to stakeholders

Start today



• Become a member of EVO (www.EVO-World.org)

• Download IPMVP from EVO

• Purchase ISO standards at iso.org

• Become a CMVP — Certified Measurement & Verification 
Professional (www.AEECenter.org)

Resources



Questions?
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