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MEASUREMENT AND VERIFICATION 
 
International Performance Measurement & Verification Protocol (IPMVP) 
 
The IPMVP publishes a widely recognized set of guidelines describing the common practice in 
measuring, computing, and reporting savings achieved by energy or water efficiency projects.  Initially 
sponsored by the Department of Energy (DOE), IPMVP is now managed by Efficiency Valuation 
Organization (EVO) an independent non-profit corporation (http://www.evo-world.org/). 
 
What is Measurement and Verification? 
 
Measurement and Verification (M&V) describes the process of accurately measuring the amount of 
savings from an energy management program for a facility.  In order to achieve these measured 
savings, energy use must be measured before and after the program was initiated, while taking into 
account adjustments for condition changes.   
 
The following are typical items associated with M&V work: 
 

 Meter calibration, installation, and maintenance 

 Data collecting 

 Development of reasonable calculation methods and associated estimates 

 Calculations with measured data 

 Final report with third party verification and quality control  
 

There are many purposes to the M&V Plan, such as: 
 

 Documentation of energy savings and transactions 

 Enhanced credibility for energy efficient investments and chance for financing 

 Increased facility effectiveness and reduced operating and maintenance issues 

 Control energy usage budgets 

 Improved environmental conditions 
 

What are the basic M&V steps? 
 
1. Define the Baseline (*) 

 
The Baseline defines the energy usage before the energy management program is implemented.  This 
data includes a physical inventory count with conditions, such as capacity, nameplate information, 
energy usage rates, and controls.  Energy savings can only be determined if this information is known, 
so it can be compared with the energy usage after the program is initiated.  It can be gathered from 
meter monitoring, site surveys, and spot measurements.  It cannot be gathered after the installation 
of the retrofit. 
(*)  FEMP M&V Guidelines: M&V For Federal Energy Projects Ver. 3.0 
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In addition, the Baseline conditions may be used to monitor any changes that might occur during the 
performance plan’s operation.  These changes might cause an adjustment in the baseline energy 
usage, and be used in the savings calculations.  Factors such as weather conditions, operating and 
maintenance measures, equipment repairs, and differing energy rates may affect the baseline. 
 
2. Develop an M&V Plan 

 
A good M&V plan is the most important aspect of the energy management plan.  It is part of the Final 
Proposal for the project, and contains the energy savings guarantee.  It also can reduce uncertainties 
to reasonable levels, allow room for future adjustments, monitor equipment performance, improve 
operation and maintenance (O&M), and allocate risks to the appropriate parties. 
The plan should consist of details for each energy cost reduction measure, including: 

• Baseline measurements and data collected 

• Assumptions and source documentation 

• What will be done (and when) 

• Who will conduct the work 

• Agency witness for program requirements 

• M&V work schedule 

• Documentation of baseline and savings adjustments 

• Risk assessment and savings uncertainties 

• Discussion of engineering analysis and energy savings calculations 

• Utility rate analysis and structures 

• O&M savings details 

• O&M reporting responsibilities definition 

 

M&V Options A, B, C, and D 

 

The M&V Guidelines: Measurement and Verification for Federal Energy Projects describe four generic 
methodologies for energy saving projects.  They are labeled Options A, B, C, and D.  The flexibility of 
these four options provides different approaches to calculate the energy savings based on the 
characteristics of the energy retrofit projects, as well as increased precision in energy savings and 
M&V costs.  The following figure depicts the differences in each option. 

 

M&V Option Performance and Usage Factors Savings Calculation 

Option A   

Estimated and 

Short-Term 

Measured Factors 

Combines short-term measurements taken of 

the system and estimated factors such as 

manufacturer or historical information. 

Combines engineering 

calculations with system 

or component models 
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Option B 

Periodically or 

Continuously 

Measured and 

Estimated Factors 

Utilizes continuous or periodic measurements 

when the system is exposed to different factors 

and conditions.  Short-term measurements can 

be used if condition variations are not present. 

Combines engineering 

calculations with system 

or component models 

Option C         

Utility Billing Data 

Analysis 

Utilizes long-term building utility usage at the 

meter, facility, or the sub-meter level.  Meter 

data can be used to account for energy use. 

Utilizes regression 

analysis of utility data 

Option D 

Calibrated 

Computer 

Simulation 

Utilizes reasonable assumptions given 

historical information from the facility, 

specifications for existing and new equipment, 

reasonable estimates, short or long-term 

measurements of building systems, and whole 

building long-term utility data. 

Utilizes calibrated whole-

building and/or end-use 

utility data on a 

computer simulation 

model 

 
3. Commissioning (Cx) 

 
Commissioning is a process of ensuring the building systems perform according to their unique 
design, as well as meeting the needs of the owner and occupants.  Commissioning includes testing 
the systems in all forms of operation, and confirms these systems are functioning according to the 
original design intent.  It can also identify any problems associated with them.  It is different from 
M&V because it focuses more on system functionality, whereas M&V focuses solely on the energy 
savings perspective.  

 

4. Post Verification Report 
 
The results of the M&V work are provided in the Post-Installation Report, which is delivered by 
the contractor after the project has been installed and commissioned. 
The Post Verification Report includes the following:  

 

• Description of the project 
• Performance measurements 
• Documentation of such performance measures and activities conducted 
• First year expected savings 
• Information on any alterations from the original project scope and differing energy savings 
• Construction period savings (if applicable) 
 
The Post-Installation Report template can be found at:  

 

http://www1.eere.energy.gov/femp/financing/superespcs  

http://www1.eere.energy.gov/femp/financing/superespcs
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5. Continual Performance Verification 
 
Annual reports are delivered by the contractor at the end of every year throughout the 
performance period in order to depict the savings occurred. 
The Annual Reports include the following:  

 

• Information on performance measurements and surveys 
• Energy, O&M, and other cost savings achieved during the year 
• Actual energy savings comparison to guaranteed savings 
• Documentation of any analysis and computations, as well as adjustments to baseline 
• O&M concerns that may require attention 
• Summary of all O&M activities performed for the year 
 
The Annual Report template can be found at:  

 

http://energy.gov/eere/femp/downloads/reviewing-post-installation-and-annual-reports-
federal-espc-projects  

 
 

Useful Resources  
 

International Performance Measurement & Verification Protocol (IPMVP) Energy Retrofit 
Options 

http://www.evo-world.org/ 

 
SECO LoanSTAR Performance Contracting Guidelines 

http://www.seco.cpa.state.tx.us/perf-contract/  
 (Following pages include excerpts from SECO Performance Contracting guidelines 
related to M&V) 
 

M&V Guidelines:  Measurement and Verification for Federal Energy Projects 
http://www1.eere.energy.gov/femp/ 

 
ASHRAE, Guideline 14-2002 Measurement of Energy and Demand Savings 
 http://www.ashrae.org/ 

 
The above links are being provided as a convenience and for informational purposes only; although 

we make every effort to ensure these links are accurate, up to date and relevant.   

 

http://energy.gov/eere/femp/downloads/reviewing-post-installation-and-annual-reports-federal-espc-projects
http://energy.gov/eere/femp/downloads/reviewing-post-installation-and-annual-reports-federal-espc-projects
http://www.evo-world.org/
http://www.seco.cpa.state.tx.us/perf-contract/
http://www1.eere.energy.gov/femp/
http://www.ashrae.org/
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