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Energy performance measurement and 
Indicators (EnPMI)

Delusions and barriers



Nothing new here!

• Steam consumption control 
chart in a sugar refinery in 1941

• How many of us are doing this 
in 2021?

Lyle, P. 1946, Regression analysis 
of production costs and factory 
operations, 2nd ed., Oliver and 
Boyd, Edinburgh



Target 
(kWh)

Action plans (kWh)

What we want
to achieve

How we are 
going to 
achieve it

KPIs (kWh)
How we

measure if
we are being

successful

Alignment with targets



✓ Large brewing company with 8 production and packaging plants

✓ In 2012 top management hired a new Energy Manager in the 2nd 

largest plant to increase work on energy efficiency

✓ In 2012 top management approved allocation of about 500,000 

Euro for 2013 for EE projects and investments in the plant.

✓ The plant was/is a modern facility in term of technologies and 

advanced, by EU standards, with regard to metering and 

monitoring systems. 

UNIDO Case Study – Brewing Industry



2013 - Ratio kWh/hl

+ 3 %

Case Study – Brewing Industry:  View 1

Would you have retained the new 
energy manager?

YES NO Don’t know



- 23 %

Absolute consumption

Case Study – Brewing Industry:  View 2

Would you have retained the new 
energy manager?

YES NO Don’t know



Case Study – Brewing Industry:  View 3

Ratio kWh/hl

+ 3 %

Normalised 1 variable: Production

- 3 %

Normalised 2 variables: prod & weather

- 10 %
Would you have retained the new 
energy manager?

YES NO Don’t know



Lyle, O. 1947, The efficient use of steam, HMSO, London



y = 7,379.3x + 607,140
R² = 0.9339
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Brewing industry

Energy performance in Industry – Which is right?

- 23 %

Ratio kWh/hl Regression 2 var: prod & weather

Absolute consumption Regression 1 variable: Production

- 3 %

+ 3 %

- 10 %



Energy per unit of production
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Specific Energy Consumption (SEC): Up and 
down

• When production goes UP, SEC goes DOWN

• When production goes DOWN, SEC goes UP
Drink industry
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Energy performance indicators: Criteria

•Only responds to changes in energy performance

•Unaffected by weather, production outputs or other 
relevant variables

•Direction and magnitude of change consistent with 
change of performance



Technical example – steam boilers



Discussion

Is Specific Energy Consumption (SEC) useful?

In fields of specialized knowledge, we aim to render an account that is plain and 
simple, yet does no violence to the difficulty of the subject, so that the uninformed 

reader can understand us while the expert cannot fault us.

We try to keep in mind a saying attributed to Einstein—that 
everything must be made as simple as possible, but not one bit simpler.



How do you measure energy performance?

18

• Absolute Values?
• Actual cost compared with budget?
• kWh last month compared with the same month last year?
• Moving total of 12 months kWh

• Ratios?

• kWh/m2 compared with another facility
• kWh/unit of production
• Coefficient of performance
• Energy efficiency (out/in)
• Energy intensity (GJ/$)

• More complex and precise methods? 

• Normalized consumption taking into account relevant 
variables



VARIATION IN 

CONSUMPTION

ANALYSIS 

AND 

MONITORING

BEHAVIOUR

EFFICIENCY 

INVESTMENT

DRIVING 

FACTORS

STRUCTURAL 

CHANGE 

RENEWABLE 

SOURCES?
OPERATIONS

Causes of variation in consumption



Regression vs SEC

Using SEC shows 

not only non-precise results (YELLOW) 

but usually contrary results (RED)

REGRESSION 

TREND

SEC: kWh / UNIT

baseload

baseload

y = 1603,7x + 108945
R² = 0,8436
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Discussion

Is Specific Energy Consumption (SEC) useful in the EnMS context?

21

In fields of specialized knowledge, we aim to render an account that is 
plain and simple, yet does no violence to the difficulty of the subject, so 
that the uninformed reader can understand us while the expert cannot 
fault us. We try to keep in mind a saying attributed to Einstein—that 
everything must be made as simple as possible, but not one bit 
simpler.



See you in 15 minutes!



Review of commitment building
Context, Leadership and some elements of Support



Commit

(4 Context, 5 Leadership)

kWh
($ + CO2)

Plan
(6 Planning)

Do
(7 Support, 8 Operation)

Improve
(9 Performance evaluation, 

10 Improvement)



Next Steps – Implementation Plan



Forcefield Analysis – Part 3
Drivers and Barriers to success



Risks and Opportunities tab

Risks and barriers

Drivers and opportunities
Drivers and 

Opportunities
Importance

Plans to address 

opportunities

Responsable for 

opportunity plans
Target date Implemention date

From PESTLE and SWOT 

analysis results, list the 

positive factors that will help 

to develop and effective 

EnMS. This will be P,E,S,T,L,E 

and S,O from SWOT.

How important is this 

factor in helping to 

develop the EnMS.

How will this 

opportunity be taken?
Who is responsible?

When will the plan be 

completed?

When was it actually 

completed?

Risks and barriers Severity (L/M/H)

Chance of 

occurring  

(L/M/H)

Plans to address 

barriers

Responsable for 

barrier plans
Target date Completion date

From PESTLE and SWOT 

analysis results, list the 

risks and barriers that will 

hinder the development of 

an effective EnMS. These 

will be mostly related with 

Weaknesses and Threats 

from SWOT.

How important is the 

factor as a barrier to 

develop and EnMS.

How likely is this 

issue to occur?

What action will be 

taken to address 

this risk or barrier?

Who is 

responsable?

When will the 

plan be 

completed?

When was it actually 

completed?



Take actions 
to improve the 

EnMS, to 
reduce energy 
consumption 

(= improve 
energy 

performance) 
and to 

improve 
energy culture

DRIVERS ->
<- BARRIERS

Political
Economic
Social
Technological
Legal
Environmental
Strengths
Opportunities
Interested Parties

Internal Weaknesses

- Lack of 
Commitment

- Lack of 
Leadership

- Lack of Support
- Culture
- Lack of 

Resources
- Lack of 

Knowledge
- Lack of Finance

Threats
Risks External Barriers



• Describe the risks or barriers clearly

• Consider external risks from PESTLE analysis

• Consider weaknesses and threats from SWOT analysis

• Grade each from (Low/medium/high) in terms of 
importance or severity

• Prioritise the most serious ones

Add more risks and barriers?



Exercise: Forcefield Analysis
Part 3 - 45 minutes + 15 minutes discussion

Review/update your barriers and develop action plans to address them

This is the critical part - How will you overcome the barriers?



See you in 15 minutes!



Summary for senior management





Global environmental trends

Source: Incite S.A.



Carbon footprint (GHGs)

• Scope 1 – Direct emissions
- Boilers, combustion, vehicles, aircraft, ships, refrigerants

• Scope 2 – From imported energy
- Electricity, district heating

• Scope 3 – Indirect – throughout the value chain

• Energy is 73% of total global Greenhouse Gas 
(GHG) emissions



Impact of UNIDO EnMS-ISO 50001 Programme (2010-2020)



Critical Success Factors

A sense of urgency

Leadership and commitment from the top

Clear roles and responsibilities

Clear targets

Action plans aligned with the targets

Aligned processes

Communications

Enthusiastic energy manager and energy team



• Management focus is on production & volumes, not on EE

• Lack of information and understanding of own energy performance 

• Lack of adequate skills for identifying, assessing, developing and 
implementing EE measures and projects

• Poor or misused monitoring systems and data 

• First costs more important than recurring costs → disconnection 
between capital and operating budgets

• Staff behavior and attitude

• Financing constraints 

BARRIERS to Energy Efficiency in Industry

✓ Production, technological, operational and staff changes over time

M

M

M

K

K

K

F

• Lack or limited availability of IEE services and product 

M K FManagement/organizational barrier Knowledge/competency barrier Financial barrier



Commit

(4 Context, 5 Leadership)

kWh
($ + CO2)

Plan
(6 Planning)

Do
(7 Support, 8 Operation)

Improve
(9 Performance evaluation, 

10 Improvement)



The energy manual

• It’s a map of all the tasks and activities in the EnMS.

• It lists all tasks and:
• Describes how they should be carried out 

• How often?

• Where are they recorded?

• Who needs to know about them?

• Who is responsible for each task?

• Who supports each task and other roles?

• It is a summary of all roles, responsibilities and authorities in the 
EnMS



Important Roles
• Top management support and leadership

• Management Representative: Someone at the top level of the 
organisation to lead the energy management activities

• Direct the activities

• Represent energy management at senior level

• Gain support for energy management

• Energy Manager: Someone to run the EnMS on a routine basis
• Know it in detail

• Coordinate its development

• Represent it at external audits

• Energy team: makes it happen



Critical role of top management
• Instill a sense of urgency
• Communicate clear scope and vision
• Make resources available, especially time
• Agree, support and push towards targets
• Make decisions to support improvements
• Remove barriers
• Motivate the energy team
• Expect energy savings and push for them
• Understand that energy = cost = carbon

• Link energy performance to the overall business strategy



Do you have support and leadership?
Question Evidence

Do top management regularly ask you, how much energy is being 
saved? 

Have top management informed all employees that energy 
management and energy savings are important to the organisation?

Do top management encourage all departments to integrate energy 
management in business processes?

Do top management encourage all departments to support energy 
saving actions?

Do top management push for bigger savings targets?

Do top management make decisions to support increasing energy 
savings?

Have top management agreed the time availability of all employees 
with an important role in the EnMS?



Change Management Process
Eight step change model (John P. Kotter : Leading Change)

1.  Create a sense of urgency 

2.  Build support from key influencers 

3.  Create a vision of what can be achieved 

4.  Communicate the vision 

5.  Remove obstacles 

6.  Create short term wins 

7.  Build on the improvements 

8.  Anchor the change in your culture 

This process can be aligned with your EnMS development



Change Management

“It is not the strongest of the species that 
survives, nor the most intelligent; it is the one 
that is the most adaptable to change”

    Charles Darwin

Source:  John P. Kotter Leading Change



10 reasons why change management initiatives fail

1. Lack of  

communication 

of why the 

change is 

happening.​

3. Lack of a 

shared vision of 

the new 

direction​

5. Lack of bottom 

up support​

7. Not enough time 

allocated to embed 

the change​

9. Lack of planning 

for organisational 

politics​

2. Failure to plan 

for resistance to 

change​

4. Failure to 

engage with and 

involve 

employees​

6. Lack of 

understanding of 

the benefits and 

why the change 

makes sense​

8. Lack of a 

consistent message​

10. Lack of 

consideration for 

the existing culture



10 reasons why change management initiatives fail?

1. Lack of  

communication 

of why the 

change is 

happening.​

3. Lack of a 

shared vision 

of the new 

direction​

5. Lack of bottom 

up support​

7. Not enough time 

allocated to embed 

the change​

9. Lack of planning 

for organisational 

politics​

2. Failure to plan 

for resistance to 

change​

4. Failure to 

engage with 

and involve 

employees​

6. Lack of 

understanding of 

the benefits and 

why the change 

makes sense​

8. Lack of a 

consistent 

message​

10. Lack of 

consideration for 

the existing culture



Target (kWh)

Action plans 

(kWh)

What we 

want to 

achieve

How we are going 

to achieve it

EnPis
How we measure if we 

are being successful

Targets and action plans



Regression vs SEC

Using SEC shows 

not only non-precise results (YELLOW) 

but usually contrary results (RED)

REGRESSION 

TREND

SEC: kWh / UNIT

baseload

baseload

y = 1603,7x + 108945
R² = 0,8436
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Training plans

Role
Competence 

check
Training plan

1. Review the roles and responsibilities of each energy team member (Energy 
Manual).

2. Decide on the level of competence (basic or advanced) required for each 
person in relation to each task (Training Plan).

3. Interview each person to assess their competence for each assigned task 
(record results in the training plan)

4. The gap in competence should be filled by training

5. Begin this training for module 1 as soon as possible



Next Steps – Implementation Plan



Next steps – during the coming month
• Energy Manual – update and communicate including roles and 

responsibilities

• PESTLE / SWOT / Interested parties / Legal and other requirements

• Scope and Boundaries / Energy Policy

• Forcefield Analysis – implement the action plans for barriers

• Training needs and communication for module 1

• Initial check on energy data availability

• Agree webinar 2 dates to review all of the above

• The next module is about planning.

• Commitment needs to be in place now



Thank you
Good luck with building commitment and being ready for change management
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