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What is M&V?
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What is M&V?

M&V is a standardized procedure, regulated by ISO 50015:2014 (Measurement and 

Verification of Energy Performance) and included in the framework of ISO 50001:

“ISO 50015:2014 establishes general principles and guidelines for the process of measurement 

and verification (M&V) of energy performance of an organization or its components. ISO 

50015:2014 can be used independently, or in conjunction with other standards or protocols, 

and can be applied to all types of energy.”
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Why is M&V important?

“Measurement and verification” (M&V) of energy and cost savings resulting from an energy efficiency 
initiative is necessary because you can’t simply compare year-to-year out of pocket expenditures.

You have to compare what you spent with how much you would have spent in the absence of energy 
efficiency, in other words how much you avoided spending.
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ISO 50001: 2011 Energy Management

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.

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

program using the ISO PDCA continuous improvement process.

Act Plan

Check Do
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Available IPMVP Options
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ISO 50001 and IPMVP

ISO 50001 “does not specify calculation methods”, it only establishes a common set of 
principles and guidelines.

The M&V practitioner selects the calculation methods and obtains approval by the parties 
involved via the M&V Plan. 

Historically the most common calculation methods have been those in IPMVP, managed by 
an international nonprofit agency called The Efficiency Valuation Organization. 
www.EVO-World.org
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IPMVP Options
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Benefits of Option B
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Option B // Retrofit isolation

All parameters associated with the energy conservation measure must be measured and 
cannot be estimated. In other words, you are creating an M&V project which focuses only on 
some appliances/circuits and not on the entire building’s power consumption.

For example, consider the installation of a variable speed drive. The power drawn as well as 
the hours of operation will have to be measured in order to determine any energy savings.
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Option B // Retrofit isolation pros and cons

Savings reports correlate closely with 

production changes

Actual savings determined from 

direct metered usage

Not reconciled to total facility utility costs

The calculation of baselines for complex 

processes can be challenging

PROS: CONS:

Requires extensive metering
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Case Study Option B
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Success story // The project

Auckland University of Technology, WO Building (Student Association)

Area: 10,472 m2

Energy Usage: 1,302,821 kWh/year

Energy Cost: $110,000/year (180k NZD/year)

Optimization Target: 10% savings
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The ECMs

Replacement of chiller and cooling tower

Adjustments to Air Handling Units (AHU)

▪ Supply air pressure and temperatures 
setpoints reset

▪ Disabled after-hours AHU requirement 
during weekends

▪ AHU Modulation Controller changed from 
PI to PID
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Results

20.4%
Energy and 

CO2e emission saved

$23,000
Annual savings
(NZD 34,440)

7.5 years
Est. Payback period
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Next steps

Continue 
monitoring

Investigate further 
energy saving 
opportunities

Commence work 
on other university 

buildings

Avoid slip 
backs

Maintain building 
performance

Incorporate 
lessons learned
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Option B (screenshots): Measurements & Verification Tool
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Option B (screenshots): Step by Step Process
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Option B (screenshots): Step 1 - Project Definition 
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Option B (screenshots): Step 2 - ECM
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Option B (screenshots): Step 3 – Baseline Period
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Option B (screenshots): Step 4 – Reporting Period
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Option B (screenshots): Step 5 & 6 – Adjustments
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Option B (screenshots): Step 7 – Model



© EnergyCAP, LLC

Option B (screenshots): Step 8 – Savings
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Option B (screenshots): Step 9 – Executive Summary
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Benefits of Option C
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Option C //  Whole facility

This approach is taken where the energy use of the whole facility needs to be measured. 
Several independent variables may need to be considered such as heating/cooling degree 
days, changes in floor area, hours of operation, use of spaces, occupancy, etc…

Option C is of value where several energy conservation measures have been introduced and 
the overall picture for the facility is required, or you only have utility bill information. 

Easy to get started and to do portfolio-wide savings reporting.
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Option C // Whole facility pros and cons

Evaluates performances of the entire 

facility

Factors in interactions amongst 

ECMs and between ECMs and the 

rest of the facility

No separation of impacts from 

different ECMs

Impact on savings coming from 

unexplained variations of energy 

usage can be difficult to capture

PROS: CONS:

Easy access to utility bill data
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Option C Methodology

Establish baseline from utility bills

Determine weather sensitivity

Calendarize bills – adjust for billing length

Adjust for floor area

Special adjustments

Apply cost – today’s unit cost

Consider other savings – rebates, refund, 
demand response, rate reduction…
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Case Study Option C
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Neil Armstrong Elementary School

Utility Management M&V verifies energy savings from behaviour-based program for Virginia school district 
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Success story // The project

Neil Armstrong Elementary School

Area: 80,000 ft2 = ~7,432 m2

Energy Usage in Base Year: 3,805,228 Kbtu/year

Energy Cost in Base Year: $81,608

Optimization Target: 15% savings
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Success story // 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
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Establish Baseline
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Adjust for weather

Electricity Natural Gas
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Make special adjustments
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Calculate the savings
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Calculate the savings
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Other Savings
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Report to stakeholders

Historical
& Baseline

Performance 
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Report to stakeholders

Optimization Target: 15% savings

Realized Savings: 21.3% savings, $189,870
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Report to stakeholders
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Live Examples
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Royal Mail // Southport Delivery Office 

Project focus of LED lighting retrofit

Electric main has submeter and is collecting live 
interval data

Usage increasing or flat YOY

Project completed in December 2024

Was the project a success?
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Penn State // Smeal School of Business 

Project focus of controls retro commissioning to 
recalibrate the building to optimize settings 

Building was dedicated in 2005 and is 225,427 ft2

Usage increasing or flat YOY

Project completed in July 2023

Was the project a success?
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Start Today
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Start with the culture

Establish an energy policy and guidelines

Identify targets

Implement simple projects/strategies

▪ Align building HVAC operation with occupancy

▪ Standardize (within reason) heating and cooling set points

▪ Aggressively set back buildings during unoccupied time

▪ Identify broken HVAC equipment and develop a plan for repair

Track the projects, calculate the savings, report to stakeholders

Start 
today!

Start today!
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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)

Check out EnergyCAP’s resources and have a tour of ESA 
and EUM

Resources

http://www.aeecenter.org/
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Questions?
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