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AGENDA PRESENTATION

• Evaluation, Measurement and Verification (EM&V)
• Definition and goals

• Principles and approaches

• Methodologies

• MS ISO 50001: 2011 EnMS
• EnMS : Clauses 4.6 definition

• M&V communication 

• M&V continual improvement process

• M&V constraints and solutions
• Energy data extraction and analysis

• Personnel competency

• M&V IoT solutions energy architectural 
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EM&V Definitions

EM&V is the process of estimating energy, peak demand and

emissions impacts from the energy efficiency (EE) policies,

programmes, or projects

• Evaluation refers to a review of the entire program including the

implementation process, program cost effectiveness and the stated objective

and savings;

• Measurement activities include the data collection, monitoring and analysis

necessary to document the energy and demand savings and expected costs

of the energy efficiency project;

• Verification activities occur after a program has been in place for a period of

time, typically a year, and seek to validate the savings expected using the

data collected from the measurement activities documented for the program.
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• Determining whether overall objectives are being achieved;

• Identifying any necessary program improvements;

• Assessing program cost-effectiveness;

• Estimating impacts and their persistence over time;

• Capturing energy (kWh) and demand (kW) impacts in 

energy planning

Goals of EM&V
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EM&V Functions and Approaches 
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6

EM&V Process Flow
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EM&V Cost vs Energy Available Information  
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EM&V - Measure Methodologies
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Source: Efficiency Valuation Organisation (EVO). (2010). International Performance Measurement and Verification Protocol. IPMVP, EVO 10000—1:2010

IPMVP Protocol 
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M&V Options Selection Flowchart

Source: Efficiency Valuation Organisation (EVO). (2010). International Performance Measurement and Verification Protocol. IPMVP, EVO 10000—1:2010



C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

Before and After EM&V Implementation 
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MS ISO 50001: 2011 EnMS

• EnMS : Clauses 4.6 definition

• M&V communication 

• M&V continual improvement process
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MS ISO 50001: 2011 EnMS
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EnMS - Clauses 4.6
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M&V Focus Area



C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

The organization shall communicate internally with regard to its

energy performance and EnMS, as appropriate to the size of the

organization.

The organization shall establish and implement a process by which

any person working for, or on behalf of, the organization can make

comments or suggest improvements to the EnMS.

The organization shall decide whether to communicate externally

about its energy policy, EnMS and energy performance, and

shall document its decision. If the decision is to communicate

externally, the organization shall establish and implement a

method for this external communication.

EnMS Communication - Clauses 4.5.3
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EnMS continual improvement
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Inputs to the management review shall include: 

. a) follow-up actions from previous management reviews; 

. b) review of the energy policy; 

. c) review of energy performance and related EnPIs; 

. d) results of the evaluation of compliance with legal requirements and changes in legal 

requirements and other requirements to which the organization subscribes; 

. e) the extent to which the energy objectives and targets have been met; 

. f) EnMS audit results; 

. g) the status of corrective actions and preventive actions; 

. h) projected energy performance for the following period; 

. i) recommendations for improvement. 

EnMS - Clauses 4.7 : Management Review



C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

EnMS - Clauses 4.7 : Management Review

Outputs from the management review shall include any decisions or actions related to: 

. a) changes in the energy performance of the organization; 

. b) changes to the energy policy; 

. c) changes to the EnPIs; 

. d) changes to objectives, targets or other elements of the EnMS, consistent with 

the organization's commitment to continual improvement; 

. e) changes to allocation of resources. 
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M&V constraints and solutions

• Energy data extraction and analysis

• Personnel competency

• M&V IoT solutions energy architectural 
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M&V Constraints - Energy data collection for analysis

•No sub energy meter for SEU and only bulk meter from the 

purchased energy meter;

•Too many sub metering in the facilities;

•Difficulty in understanding the collected energy data;

•Manual energy recording and inaccuracy analysis;

•Energy information ended up in the finance department;

•No one know how to analyse collected energy data;



C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

C
o
p
y
ri
g

h
t 

©
 2

0
1
8
 E

e
S

o
lu

ti
o

n
 E

n
g
in

e
e
ri
n

g
. 

A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d
 

M&V Constraints - Common Problems in Energy Audit
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M&V Constraints - Common Problems in Energy Audit
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M&V Constraints - Personnel competency

• No trained energy personnel in organisation;

• Additional task to the primary functions of the 

personnel;

• No or partial department / ownership in energy 

monitoring;

• No requirement to carry out the energy 

reporting beside to Regulator. 
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M&V Solutions : IoT Solutions Energy Architectural 
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End of Topic 1-2


