
ISO 50001 ςManaging Energy Efficiency



UNIDO is a specialized agency in the United Nations System, 

which has the following mandate:

ÅPromote & support Inclusive & Sustainable Industrial Development  

(ISID) in developing countries and transition economies; 

In the past years, UNIDO has taken an active role in the global 

development agenda focusing its activities on three thematic priorities

Poverty reduction through 

productive activities

Trade Capacity 

Building.

Energy and 

Environment

About UNIDO



Programme Context
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V Industry is the single largest source 

of GHG emissions, accounting for 

about 32% of global emissions

V Industry accounts for ~ 1/3 of global 

energy use

V Industrial energy use is projected to 

increase by 37% by 2035 (2013 

base) in the New Policies Scenario

V Growth arises especially in non-

energy intensive sectors and in non-

OECD countries

Source: IPPC Working 

Group III ïMitigation of 

Climate Change, 2014 

Greenhouse Gas Emissions by Economic Sectors

V Estimated economic EE potential in industry is 25-

30%, with existing best-available practices and 

technologies



Source: IEA/ UNIDO 2010

Most emissions reductions 
possible  through deploy-
ment of existing best 
available practices and 
technologies

GHGs Emission Scenarios
EnPI

Baseline

Target

Programme Context



Work together with counterparts, stakeholders and partners to:

ü Strengthen policy and regulatory frameworks for better and 
sustainable energy efficient performance in industry 

ü Accelerate adoption and wide dissemination of IEE best-
available practices and technologies

ü Save energy and reduce GHG emission of the industrial sector

ü Integrate EE in industry daily business practices

Approach and Objectives

Competitiveness

ProductivityInnovation

Job 

Creation
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Sustainable Industrial Energy Efficiency
Energy Management Systems (EnMS)

EE INTEGRATED

ENERGY SAVINGS & INVESTMENTS

V Auxiliary energy systems account for 
over 50% of final manufacturing 
energy consumption

V System optimization average efficiency 
gains range between 15-30% against 
4-5 % of individual components

Distribution

End Use

Recovery

Generation

Energy System Optimization (ESO)



1 month

Training

Overview 

of  EnMS/ 
ISO 50001

Periodic 
webinars

Training 

EnMS

Planning 

and EnPIs

Training 

EnMS

Implem. & 

Operat.

Training

ESO1
Training

ESO2

Energy 

Assess.

ESO1

Energy 

Assess.

ESO2

International and National Experts support to Partner Enterprises

2 3 4 5 6 7 8 9 10 11 12 13 14

Plant visits 
by Experts

Training 

EnMS

Checking 

& Review

EnMS

Internal 

Audits

FINAL 

EXAM

Implementation Implementation Implementation

UNIDO EnMS-ESO Programme Structure
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ʕʣʝʢʪ.

ʊʝʧʣʦ

Savings in million Rublesduring Sep 2014ςFeb2015
Plant_1 Plant_2 Plant_3 Plant_4 Plant_5 Plant_6 Plant_7 Plant_8 Total

Water -1,7 -0,8 -0,4 -1,1 -1,2 -0,1 -0,8 -0,1 -6,2

Electr. -0,8 -2,2 -4,7 -3,2 0,4 -1,7 -2,2 0,7 -13,6

Heat 0,0 -0,2 0,0 -2,0 3,0 -5,3 -1,4 1,7 -4,3

Total -2,6 -3,1 -5,2 -6,3 2,3 -7,2 -4,4 2,3 -24,1

These savings were achieved without 

investments
Source: Leonid 

Kolchin
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What can EnMS-ESO achieve ïBrewery

Water

Electr.

Heat

Total



COREX

DR-Plant

Steel shop

Mills

RHFü Electricity demand : 160 MW

ü Manpower: 548 permanent employees

ü Sales output: 1,2 million ton HRC/annum

Arcelormittal 

Saldanha Works

Energy Efficiency Achievements 2011

Energy Management System Implemented

No. of  Projects/Measures 11

Total Capital Investment (USD) 0

2011 Gross Financial Savings (USD) 9,076,000

Overall Payback Period (in years) 0

2011 Energy Savings (GWh) 79.95

Adjustments/optimization of 

production operation, energy 

systems optimization, fuels 

switching, etc..... driven by EnMS!

Energy Savings 2011-2014

460 GWh
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What can EnMS-ESO achieve ïIron and Steel
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UNIDO Global EnMS Programme - Some Results

2008

2012
2015

Decision-makers reached

Enterprises trained on EnMS

EnMS Experts trained

Enterprises with EnMS

Funding mobilized

ú200K 250 +

35 

200 +

600 +

ú6 mil + 

600 + 

3500 +

5,500 +

ú13 mil + 

230 + 

ü Average organization-wide energy savings in first year of EnMS

implementation of 5-15%

ü More than 3 TWh of energy saved over 4 years

ü Multiple non-energy benefits 

including waste reduction, 

increased productivity and 

quality gains, innovation and 

job creation
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Policy

Conformity 

Assessment

ISO 50001

EnMS

1. The availability of competent 

professionals to guide and assist 

organizations in implementation

2. Credible demonstration to 

organizations and market of the tangible 

benefits of EnMS/ISO50001

3. The level of policy support granted or 

regulation attached to the 

implementation EnMS/ISO50001.

ISO 50001ôs success in delivering expected benefits and impact to 

organizations and countries will depend on:

Achieving impact and market credibility 

WORK CONTINUES AT ALL LEVELS!



1

Catalyzing Action to Transform the Worldôs 

Energy System

Three objectives by 2030

2 3



TheIEEAcceleratoris a globalcollaborativeplatform and network
of businesses,international organizations and NGOs that will
provide tools, expertise, technical capabilities and financial
capacity to partners to contribute and make commitments for
accelerating the improvement rate of energy efficiency in
Industry.

Targeted 
implementation 
by 2030

Targeted 
implementation 
by 2020

25% 50%
Goal:
To facilitate the 
implementation of 
Energy Management 
Systems, technologies 
and practices in global 
industrial energy use.

SE4All - Industrial Energy Efficiency Accelerator



Energy Management System (EnMS)
Å A logical, methodical, organized way 

of managing your energy use

Å It is a management system and not a 

technical system

Energy Management System Standard
Å A published structure or framework 

which you may decide to use to 

develop your EnMS

Å ISO 50001 is the first international 

energy management system standard



Why MS ISO 50001 EnMS is attractive?

(1) ñDATAòOriented Management System!!

Evaluation of energy ñPERFORMANCEòcan be measured and quantified by the ñDATAò

(2) Managing with EnMS performances

EnMS performances are A + B of the following:

A. Performance of EnMS itself :

standard management performance

B. Energy Performance :
performance managed with data
such as EnPI

(3) Practicality

Regardless of the size and type of organisation, regardless of if you are
subscribing to the national or local requirements, ñdataòand ñperformanceò
based management method can be properly blended into your operation .

Continual Improvement Process (PDCA)

EnMS Performance

Energy Management
Performance Performance

ISO 9001
ISO 14001

Generic
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Conceptual Business Flow of EnMS

Excerpt form ñISO50001:2011(E)òpage vi

Monitoring,
measurement and

analysis

Internal audit of
the EnMS

Energy policy

Planning

Implementation

and operation

Continual
improvement

Management
review

Nonconformities,
correction, corrective and

Preventive actions

Checking



What is ñMS ISO50001 Complianceò

Establish guideline and provisions for EnMS operation
following MS ISO 50001

Operate business under the established EnMS
following MS ISO 50001

Verify if you operate business under established EnMS
in conformance to MS ISO 50001

Clause 4, Sub-clause 4.1 - 4.3

Clause 4, Sub-clause 4.4 & 4.5

Clause 4, Sub-clause 4.6

Verification is done by
actual result written in reports and records as evidences

against written guidelines and provisions, procedures and plans

Therefore, documentation is the most important aspect to consider

for efficient operation of EnMS compatible to MS ISO 50001

report the result of verification at Management review
Clause 4, Sub-clause 4.7



Document

MS ISO 50001 Requirements & Interpretation

Clause 4. EnMS requirements

4.1 General requirements

Establish

EnMS
Define

Scope and Boundaries

Determine

How it will meet the requirements

to achieve continual improvement of
energy performance

Implement

Maintain



EnMS Champion

ENERGY POLICY

Performance ownership

Management Review

4.2.2 Management representative

Provide resources

Scope & Boundary

Disseminate EnMS

EnPI assessmentPlanning initiative

Fair evaluation

Appoints &
authorizes

Reports performance

Directs energy management activities
ÅOrganise the operation unit

ÅDefine roles & responsibility

ÅAppoint members

Top Management

EnMS Owner

Management rep.

EnMS Champion

Energy management team

EnMS Operation Committee

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements

4.2 Management Role

4.2.1 Top management commitment



Commitment to comply
with applicable legal and
other requirements

Supports the purchase of
energy efficient products
and services

Documented,
communicated, and
understood within the
organization

Periodically reviewed,

and updated as necessary

Name of Top Management
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Coherent with the nature
and scale of, and impact
on, the organization's
energy use

Commitment to continual

improvement in energy
performance

Framework for setting
and reviewing energy
objectives and target

Commitment to ensure

the availability of
information and of
necessary resources to
achieve objectives and
targets

ñEnergyPolicyòTemplate (EnMS -Policy -M01E)

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements
4.3. Energy Policy

../../01_Web Page Contents/Contents by Page/Document templates page links/03_Energy Policy_EnMS-Policy-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/03_Energy Policy_EnMS-Policy-M01E.docx


Clause 4. EnMS requirements
4.4. Energy Planning
4.4.1 General

A.4.1 Energy Planning Process Concept Diagram

Excerpt form ñISO50001:2011 (E)òpage 16

Energy Planning Process

MS ISO 50001 Requirement Summary & Interpretation



MS ISO 50001 Requirement Summary & Interpretation

4.4. Energy Planning

ñEnMSEnergy Review ReportòGuidebook+t (EnMS -EnRev.Rep -M01E)

Reference: ñISO/DIS50001(E)òpage 14

Sample of applying Energy Planning Process Concept

../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx


Fig. Sample -1 Fig. Sample -2

c) Identify, prioritize, and record opportunities for improving energy performance , including,
where applicable, potential energy sources, use of renewables, or alternative energy
sources

Excerpt form ñEnergyReview ReportòGuidebook+t (EnMS -EnRev.Rep -M01E)

ñEnMSEnergy Review ReportòGuidebook+t (EnMS -EnRev.Rep -M01E)

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements
4.4. Energy Planning
4.4.3 Energy Review

a) Analyze energy use based on measurement and other data

b) Based on energy use analysis, identify the areas of significant energy use and consumption

../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx


The energy review shall be updated at defined intervals and in response to major
changes in facilities, equipment, systems or processes.

ñEnMSEnergy Review ReportòGuidebook+t (EnMS -EnRev.Rep -M01E)

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements
4.4. Energy Planning
4.4.3 Energy Review

Energy review shall be planned, implemented documented reported . Energy review is to

define baseline and target after identifying energy conservation opportunities (ECOs),
and will be used as one of evidences for quantifying energy performance improvements.

../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/04_Energy Review Report_EnMS-EnRev.Rep-M01E.docx


Action name Objectives Targets By who By when

Product line
Change
Enhancement

Å Close the comp. air valve
Å Review washing cycle
Å Reduce detergent for shorter rinse

Reduce power by
720,000 kWh
Cost red.3.3%
CO2 emit. Red.
400 t -CO2

Prod.#1
Manager

End March,
2012

23

Fig. Sample -1

4.4.6 Energy objectives, energy targets and energy management action plans

From the energy review, objectives, targets and action plan shall be consolidated in a plan

Fig. Sample -2

ñMonitoring& Action GuidelineòGuidebook+t (EnMS -Monitor.Gdln -M01E)

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements
4.4. Energy Planning
4.4.4 Energy baseline
4.4.5 Energy performance indicators (EnPIs)
From the energy review, energy baseline & EnPI shall be recorded for saving target

Excerpt form ñMonitoring& Action GuidelineòGuidebook+t (EnMS -Monitor.Gdln -M01E)

../../01_Web Page Contents/Contents by Page/Document templates page links/09_M&A Guideline_EnMS-Monitor.Gdln-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/09_M&A Guideline_EnMS-Monitor.Gdln-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/09_M&A Guideline_EnMS-Monitor.Gdln-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/09_M&A Guideline_EnMS-Monitor.Gdln-M01E.docx


4.5.2 Competence, training
and awareness

4.5.3 Communication

4.5.4 Documentation

4.5.5 Operational control

4.5.6 Design

4.5.7 Procurement of

energy services,
products, equipment
and energy

4.4.2 Legal and other
requirements

4.4.3 Energy Review

4.4.4 Energy baseline

4.4.5 Energy performance

indicators (EnPIs)

4.4.6 Objectives, targets

and action plan

ñEnMSAction PlanòGuidebook+t (EnMS -Audit.Plan -M01E)

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements
4.5. Implementation and operation
4.5.1 General

1) Apply additional 6 elements in establishing the plan

2) Implement and operate in accordance with the
established plan

../../01_Web Page Contents/Contents by Page/Document templates page links/05_Action Plan_EnMS-Action.Plan-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/05_Action Plan_EnMS-Action.Plan-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/05_Action Plan_EnMS-Action.Plan-M01E.docx


EnMS shall identify training
needs associated with the
control of its significant
energy uses and its operation

Å Workshop
Å External training
Å Internal training
Å Seminar
Å Etc.

Ç Awareness
EnMS ensures that persons working for or on its behalf are and
remain aware of:
1) The importance of conformity with the energy policy, procedures and

with the requirements of the EnMS
2) Their roles, responsibilities and authorities in achieving the

requirements of the EnMS
3) The benefits of improved energy performance

4) The importance of achieving energy objectives and targets, and the

consequences of departure from specified procedures

ñEnMSTraining PlanòGuidebook+t (EnMS -Training.Plan -M01E)

MS ISO 50001 Requirement Summary & Interpretation

Clause 4. EnMS requirements
4.5. Implementation and operation
4.5.2 Competence, training and awareness

Ç Competence

EnMS ensures any person or persons working for, or on its
behalf related to significant energy uses are competent on the
basis of appropriate education, training, skills or experience.

Ç Training

../../01_Web Page Contents/Contents by Page/Document templates page links/06_Training Plan_EnMS-Training.Plan-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/06_Training Plan_EnMS-Training.Plan-M01E.docx
../../01_Web Page Contents/Contents by Page/Document templates page links/06_Training Plan_EnMS-Training.Plan-M01E.docx



