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MEASUREMENT AND VERIFICATION 

 Definition 

Established Guidelines 

Approach Options Audit & Reconciliation 

Value

M&V DEFINITION

… the process of measuring and verifying energy 
consumption, energy demand (if needed) and energy cost 
savings produced as a result of the implementation of an 
energy conservation measure …

M&V DEFINITION

Savings  =  Baseline  -  Post Retrofit Energy Use

… what would have been (if not for the retrofit) …



M&V DEFINITION

 Weather normalization – typically based on CDD and 
HDD - is common and is usually needed

 We also typically normalize for size of our facilities 
using square metres of space

 Other uses of normalization can be to: 

➡ Handle missing data 

➡ Handle changing occupancy 

➡ Handle changing operating hours

WHAT IS MEASUREMENT AND VERIFICATION 

AND WHY IS IT IMPORTANT?

Ve r i f i c a t i o n  i s  t h e  g o a l ,  a n d  m e a s u r e m e n t  i s  r e a l l y  j u s t  
t h e  m e a n s  t o  t h e  e n d .  D i d  t h e  s a v i n g s  c o m e  t o  p a s s ?  
B e t t e r  o r  w o r s e  t h a n  e x p e c t e d ?  A r e  t h e  s a v i n g s  p e r s i s t e n t  
t h i s  y e a r  l i k e  l a s t  y e a r ?  F o r  t h e  b u s i n e s s  s i d e  o f  e n e r g y  
s a v i n g s ,  t h e  n e e d  f o r  s u c h  v e r i f i c a t i o n  i s  o b v i o u s .

M e a s u r e m e n t s  a r e  u s e f u l  w h e n  t h e y  p r o v i d e  a c c u r a t e  
f e e d b a c k  o f  a  r e s u l t .  I n  t h e  c a s e  o f  e n e r g y  s a v i n g s  
i m p r o v e m e n t s  w h e r e  a  c a p i t a l  o u t l a y  h a s  b e e n  m a d e ,  
t h e r e  i s  u s u a l l y  a n  e x p e c t a t i o n  o f  a  r e t u r n  o n  t h a t  
i n v e s t m e n t .

M e a s u r e m e n t  a n d  Ve r i f i c a t i o n  i s  t h e  g l u e  t h a t  h o l d s  
t o g e t h e r  c o n t r a c t s  b a s e d  o n  g u a r a n t e e d  s a v i n g s ,  b e c a u s e  
i t  i s  t h e  b a s i s  o f  w h o  p a y s  w h o .  I n  s u p p o r t  o f  t h e  
g u a r a n t e e d  s a v i n g s  c o n t r a c t  i n d u s t r y ,  s t a n d a r d s  o f  
p r o t o c o l  ( h o w  t o  d o  b u s i n e s s )  h a v e  b e e n  d e v e l o p e d  f o r  
M & V .  

WHAT IS MEASUREMENT AND VERIFICATION 

AND WHY IS IT IMPORTANT?

T h e  e x p e r i e n c e  o f  t h o u s a n d s  o f  p r o j e c t s  a n d  i n p u t  f r o m  
b u s i n e s s e s  o n  b o t h  s i d e s  o f  t h e  g u a r a n t e e  p l e d g e  h a s  
c o n t r i b u t e d  t o  t h e s e  s t a n d a r d s .  T h e  M & V  s t a n d a r d  m o s t  
o f t e n  u s e d  t o d a y : 


I n t e r n a t i o n a l  P e r f o r m a n c e  M e a s u r e m e n t  a n d  Ve r i f i c a t i o n  
P r o t o c o l  ( I P M V P )  


A m e r i c a n  S o c i e t y  o f  H e a t i n g  R e f r i g e r a t i n g  a n d  A i r  
C o n d i t i o n i n g  E n g i n e e r s  ( A S H R A E ® )  G u i d e l i n e  1 4 .  N o t e :  
t h e  A S H R A E  S t a n d a r d  1 4  i s  i n t e n d e d  a s  t h e  t e c h n i c a l  
d o c u m e n t  f o r  t h e  I P M V P .

O n e  r e a l i t y  c h e c k  f o r  t h e  M & V  p r o c e s s  i s  t h e  c o s t  o f  d o i n g  
i t .  I f ,  f o r  e x a m p l e ,  t h e  M & V  p u r p o s e  i s  t o  v e r i f y  t h a t  t h e  
c o s t  o f  t h e  p r o j e c t  w a s  w a r r a n t e d  b y  t h e  a c h i e v e d  
s a v i n g s ,  a d d i n g  c o s t  t o  t h e  p r o j e c t  t h r o u g h  M & V  m a k e s  
t h e  e c o n o m i c  p a y b a c k  w o r s e  e v e n  i f  t h e  s a v i n g s  t u r n  o u t  
t o  b e  e x a c t l y  a s  p r e d i c t e d .  T h i s  m a k e s  M & V  a  ‘ n e c e s s a r y  
e v i l ’  t h a t  s h o u l d  b e  u s e d  w i s e l y  a n d  s p a r i n g l y .



ESTABLISHED GUIDELINES


 IPMVP
 ASHRAE Guidelines

IPMVP


 Approach to measuring and verifying 
efficiency investments to facilitate a scaled-
up global engagement into energy 
efficiency.


 The purpose of the IPMVP is to reduce 
barriers to the energy and water efficiency 
industries. 


 The IPMVP is owned and maintained by 
Efficiency Valuation Organization (EVO®) is a 
non-profit organization whose products and 
services help people engineer and invest in 
energy efficiency projects.

ASHRAE GUIDELINES


 ASHRAE, founded in 1894, is a global society advancing 
human well-being through sustainable technology for the 
built environment. 

 ASHRAE was formed as the American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers by the merger in 1959 of American Society 
of Heating and Air-Conditioning Engineers (ASHAE) 
founded in 1894 and The American Society of 
Refrigerating Engineers (ASRE) founded in 1904.



APPROACH OPTIONS


 A: Spot Measurement

 B: Continuous Measurement

 C: Utility Bill Comparison

 D:Simulation

A:SPOT MEASUREMENT


   Applicable ECMs: 

➡ Constant Load (i.e. lighting, electric motor 
replacements)

   Well Suited for: 

➡ Small Projects (M&V cost hard to justify) 

➡ Fast Track Projects

➡ Installation Verification is Most Important 

➡ Owner Willing to Assume Savings Risk

B:CONTINUOUS MEASUREMENT


   Applicable ECMs: 

➡ Variable Load (i.e. HVAC, controls) 

➡ Device/System can be Isolated 

➡ Few Measurement Points Needed (i.e. chiller, boiler)

   Well Suited for: 

➡ Large Projects (can absorb M&V cost) 

➡ Time Available for Baseline Measurement	  

➡ Owner Not Willing to Assume Savings Risk



C:UTILITY BILL COMPARISON


   Applicable ECMs: 

➡ Any/All Within a Metered Building or Group

  Well Suited for: 

➡ Projects with No Available Metered Data 

➡ Large Projects (can absorb simulation cost) 
Aggregation of Various ECMs Within a Metered 
Building or Group 

➡ Somewhat Fast Track Projects Projects with 
Anticipated Future Baseline Adjustments 

➡ New Construction 

➡ Owner Willing to Assume Savings Risk

D:CALIBRATED SIMULATION


   Applicable ECMs: 

➡ Any/All

  Well Suited for: 

➡ Projects Where Savings are Projected to be > 
10-20% of Baseline 

➡ Aggregation of Various ECMs Within a Metered 
Building or Group 

➡ Fast Track Projects 

➡ Owner Not Willing to Assume Savings Risk

PERIODIC AUDIT & RECONCILIATION


   Verification Intervals 

➡ Single Post-Installation Verification 

➡ Regular Interval Verification

 Baseline Adjustments

➡ Can “Re-Open” 

➡ Scenarios 

              - When a change occurs 

               - At least annually

➡ Negotiation



VALUE


  M&V Cost Affects Project Economics 

How Much M&V is Worthwhile?

Cost Accuracy

COST
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