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This course develops a thorough understanding of energy management and the requirements of 1SO 50001:2018 for
establishing, implementing, maintaining and continually improving an Energy Management System (EnMS). Learners
will explore what an EnMS is (and is not), the structure of the 2018 standard, energy planning and the energy review,
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e Unit 1 - Foundations of Energy Management, What an EnMS Is, and the Evolution of ISO 50001

e  Unit 2 — Context, Leadership, Energy Policy, Planning and Support of the EnMS (Clauses 4-7)

e Unit 3 —-Energy Planning, Energy Review, EnPls, Energy Baseline and Action Plans

e  Unit 4 — Implementation and Operation: Competence, Communication, Operational Control, Design and
Procurement

e Unit 5—Performance Evaluation, Internal Audit, Management Review, Continual Improvement and
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UNIT 1 - Foundations of Energy Management, What an EnMS Is, and the Evolution of ISO 50001

1.1 What is an Energy Management System?

An Energy Management System (EnMS) is used by organisations across the world to manage and reduce energy use and
costs. An EnMS helps organisations better manage their energy use, thus improving productivity. It involves developing
and implementing an energy policy, setting achievable targets for energy use, and designing action plans to reach them
and measure progress. This might include implementing new energy-efficient technologies, reducing energy waste or
improving current processes to cut energy costs.

The implementation of an effective EnMS is guided by standards such as ISO 50001, which provides a framework for
establishing, implementing, maintaining and improving energy management practices. From large retailers to smaller
manufacturers and small businesses, the standard offers organisations the opportunity to become more resilient against
energy costs and availability. Whether the driver is cost reduction, compliance with legislation or improvement of
sustainability, implementing the standard provides a systematic approach to achieving all three.

(Lesson 5: Energy Management System; UNIDO Practical Guide)

1.2 What an EnMS Is — and What It Is Not

An energy management system is:

e Asystematic approach to the management of energy use;

e Not a piece of software nor a technical or equipment solution alone;

e An application of good management practice which combines: behaviour change among all employees; behaviour
change among management; objective use of data to show performance; technical improvement; and low-cost
operation and maintenance of existing equipment.

This distinction is important. Organisations sometimes equate energy management with installing efficient equipment

or purchasing energy-monitoring software. While technology and data systems are valuable, ISO 50001 emphasises that

sustained energy performance improvement depends equally on people, processes, data and technology working
together under clear leadership and policy.

(Lesson 5: Energy Management System)

1.3 Origins and Revision of 1ISO 50001

The International Organization for Standardization (1SO) officially published ISO 50001 on 15 June 2011. The standard
can be applied to any organisation or enterprise in the world. It establishes a standardised process platform for
systematic energy management and for improving energy-use efficiency. ISO 50001 underwent significant revisions in
2018 to enhance its effectiveness and to align with other ISO management system standards.

Key differences between the 2011 and 2018 versions include:

e Adoption of the high-level structure (HLS / Annex SL): The 2018 version incorporates ISO’s common high-level
structure, providing a unified framework across management system standards such as 1ISO 9001 and ISO 14001.
This alignment facilitates easier integration of multiple management systems within an organisation;

e  Enhanced emphasis on leadership: The revised standard places a stronger focus on the role of top management,
requiring them to demonstrate leadership and commitment to the EnMS, including integrating energy
management into the organisation’s strategic direction and ensuring necessary resources are available;
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e  Context of the organisation: Organisations are now required to understand and consider internal and external
issues that can affect their ability to achieve the intended outcomes of the EnMS, and to identify relevant
interested parties and their needs and expectations;

e Risk and opportunity management: The 2018 version introduces a requirement to identify and address risks and
opportunities that can impact the EnMS’s effectiveness and the achievement of energy performance
improvement;

e Strengthened focus on energy performance: The standard continues to place energy performance improvement
at the centre of the EnMS, with clearer requirements around the energy review, energy performance indicators
(EnPls), energy baseline and energy objectives and targets.

(Lesson 5: Energy Management System; 1SO 50001:2018)

1.4 Benefits of Implementing an EnMS

Organisations that implement ISO 50001 typically seek one or more of the following benefits: reduced energy costs
through systematic identification and elimination of waste; improved energy performance and productivity; greater
resilience to energy price volatility and supply constraints; demonstration of commitment to sustainability and climate
objectives; compliance with energy-related legislation or customer requirements; and a structured basis for continual
improvement that is auditable and certifiable. The standard is applicable to any organisation, regardless of type, size,
complexity, geographical location, organisational culture or the products and services it provides.

(UNIDO Practical Guide; C4S EnMS Guidebook)

1.5 Structure of 1ISO 50001:2018

Following the common high-level structure, the main clauses of ISO 50001:2018 are:

e (Clause 4 — Context of the organisation
o (Clause 5 — Leadership

e Clause 6 — Planning (including actions to address risks and opportunities, and energy objectives, energy targets
and planning to achieve them, plus the energy review, EnPls and energy baseline)

e Clause 7 — Support (resources, competence, awareness, communication, documented information)
e (Clause 8 — Operation (operational planning and control, design, procurement)

e (Clause 9 — Performance evaluation (monitoring, measurement, analysis and evaluation of energy performance
and the EnMS; internal audit; management review)

e Clause 10 — Improvement (nonconformity and corrective action; continual improvement)

Energy-specific requirements are concentrated particularly in the planning and performance evaluation clauses,

reflecting the standard’s focus on measurable improvement of energy performance.

(ISO 50001:2018; UNIDO Practical Guide)

Key takeaway — Unit 1

An EnMS is a systematic management approach to energy use — not software or equipment alone. ISO 50001:2018 provides the
requirements framework, aligned with Annex SL, with stronger leadership, context and risk/opportunity requirements than the
2011 edition. The intended outcome is continual improvement of energy performance.
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Practical Activity — Unit 1: List the main energy sources and significant energy uses in your organisation or a case
study. Identify three drivers for implementing an EnMS (e.g. cost, compliance, sustainability) and note which would
be most compelling for top management.
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UNIT 2 - Context, Leadership, Energy Policy, Planning and Support of the EnMS (Clauses 4-7)

2.1 Context of the Organisation (Clause 4)

The organisation shall determine external and internal issues that are relevant to its purpose and that affect its ability
to achieve the intended outcomes of its EnMS and to improve its energy performance. External issues may include
energy prices and availability, regulatory requirements, climate and sustainability commitments, technology trends and
stakeholder expectations. Internal issues may include the nature of operations, existing equipment and processes,
organisational culture, skills and the current level of energy data and control.

The organisation shall determine the interested parties that are relevant to the EnMS and the relevant requirements of
these interested parties. Interested parties typically include customers, regulators, employees, owners, energy suppliers
and, increasingly, the wider community concerned with climate and sustainability. The scope of the EnMS shall be
determined and documented, considering the boundaries of the system and the energy types included. Clear scope and
boundaries are essential for consistent energy review, performance measurement and certification.

(I1SO 50001:2018, Clause 4; C4S EnMS Guidebook)

2.2 Leadership and Energy Policy (Clause 5)

Top management shall demonstrate leadership and commitment with respect to the EnMS by taking accountability for
the effectiveness of the EnMS; ensuring that the energy policy and energy objectives are established and are compatible
with the strategic direction of the organisation; ensuring the integration of the EnMS requirements into the
organisation’s business processes; ensuring that the action plans are approved and implemented; ensuring that the
resources needed for the EnMS are available; communicating the importance of effective energy management and of
conforming to the EnMS requirements; ensuring that the EnMS achieves its intended outcome(s); promoting continual
improvement of energy performance and the EnMS; ensuring the formation of an energy management team; directing
and supporting persons to contribute to the effectiveness of the EnMS; and supporting other relevant management
roles.

Top management shall establish an energy policy that is appropriate to the purpose of the organisation; provides a
framework for setting and reviewing energy objectives and energy targets; includes a commitment to ensure the
availability of information and necessary resources to achieve energy objectives and energy targets; includes a
commitment to satisfy applicable legal requirements and other requirements related to energy efficiency, energy use
and energy consumption; includes a commitment to continual improvement of energy performance and the EnMS; and
supports the procurement of energy-efficient products and services that impact energy performance. The policy shall
be available as documented information, be communicated within the organisation, be available to interested parties
as appropriate, and be regularly reviewed and updated as necessary.

(ISO 50001:2018, Clause 5; UNIDO Practical Guide)

2.3 Planning — Risks, Opportunities, Objectives and Targets (Clause 6)

When planning for the EnMS, the organisation shall consider the issues referred to in Clause 4 and the requirements of
interested parties and determine the risks and opportunities that need to be addressed to give assurance that the EnMS
can achieve its intended outcome(s), prevent or reduce undesired effects, and achieve continual improvement of the
EnMS and energy performance. Actions to address risks and opportunities shall be planned and integrated into the
EnMS processes.
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The organisation shall establish energy objectives at relevant functions and levels. Energy objectives shall be consistent
with the energy policy, be measurable (if practicable), take into account applicable requirements, consider opportunities
to improve energy performance, be monitored, be communicated, and be updated as appropriate. The organisation
shall establish energy targets. Planning to achieve energy objectives and energy targets includes determining what will
be done, what resources will be required, who will be responsible, when it will be completed, and how the results will
be evaluated, including against the energy performance indicators (EnPls).

(1SO 50001:2018, Clause 6)

2.4 Support — Resources, Competence, Awareness, Communication and Documented Information (Clause
7)

The organisation shall determine and provide the resources needed for the establishment, implementation,
maintenance and continual improvement of the EnMS and the resulting energy performance. Resources include people,
infrastructure and the environment for the operation of processes. The organisation shall determine the necessary
competence of person(s) doing work under its control that affects its energy performance and the EnMS, ensure that
these persons are competent on the basis of appropriate education, training or experience, and where applicable take
actions to acquire the necessary competence and evaluate the effectiveness of the actions taken. Appropriate
documented information shall be retained as evidence of competence.

Persons doing work under the organisation’s control shall be aware of the energy policy, their contribution to the
effectiveness of the EnMS including the benefits of improved energy performance, the impact of their activities or
behaviour with respect to energy performance, and the implications of not conforming with the EnMS requirements.
The organisation shall determine the internal and external communications relevant to the EnMS. Documented
information required by the EnMS and by ISO 50001 shall be controlled.

(ISO.50001:2018, Clause 7; UNIDO Practical Guide)

Key takeaway — Unit 2

Clauses 4-7 establish the foundation of the EnMS: understanding context and interested parties, visible leadership and a clear
energy policy, risk-based planning with energy objectives and targets, and the resources, competence, awareness,
communication and documented information needed to support the system. Without this foundation, energy planning and
operational control cannot be sustained.

Practical Activity — Unit 2: Draft a short energy policy statement suitable for top management approval. Identify
three interested parties and their energy-related requirements. List competence requirements for at least two key
EnMS roles (e.g. Energy Management Representative, Energy Team member).
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UNIT 3 - Energy Planning, Energy Review, EnPls, Energy Baseline and Action Plans

3.1 The Central Role of Energy Planning

Energy planning is at the heart of ISO 50001. It is the process through which the organisation develops a clear
understanding of its energy use and consumption, identifies opportunities for improvement, and sets the objectives,
targets and action plans that will drive performance. Energy planning includes the energy review, the determination of
energy performance indicators (EnPls), the establishment of an energy baseline, and the formulation of energy
objectives, energy targets and action plans.

(I1SO 50001:2018, Clause 6; UNIDO Practical Guide; C4S EnMS Guidebook)

3.2 Energy Review

The organisation shall develop and conduct an energy review. Based on available data and information, the energy
review shall analyse energy use and consumption; identify SEUs (significant energy uses); for each SEU, determine
relevant variables, current energy performance, and identify the person(s) doing work that affects or can affect SEUs;
determine and prioritise opportunities for improving energy performance; and estimate future energy use and
consumption. The energy review shall be updated at defined intervals and in response to major changes in facilities,
equipment, systems or processes.

A significant energy use (SEU) is an energy use accounting for substantial energy consumption and/or offering
considerable potential for energy performance improvement. Identifying SEUs focuses attention and resources where
they will have the greatest effect. The energy review is data-driven; without adequate measurement and records of
energy consumption, the review cannot be effective.

(ISO 50001:2018; UNIDO Practical Guide)

3.3 Energy Performance Indicators (EnPls) and Energy Baseline

The organisation shall determine EnPIs that are appropriate for measuring and monitoring its energy performance and
enable the organisation to demonstrate energy performance improvement. The method for determining and updating
the EnPlIs shall be maintained as documented information. Where the organisation has data indicating that relevant
variables significantly affect energy performance, appropriate EnPls shall be considered to enable evaluation of the
impact of relevant variables on energy performance.

An energy baseline (EnB) is a quantitative reference(s) providing a basis for comparison of energy performance. The
organisation shall establish an energy baseline(s) using the information from the energy review, considering a suitable
period of time. Changes in energy performance shall be measured against the energy baseline(s). Where the
organisation has data indicating that relevant variables significantly affect energy performance, the organisation shall
establish energy baseline(s) that enable evaluation of the impact of relevant variables on energy performance. Energy
baseline(s) shall be revised when EnPls no longer reflect the organisation’s energy performance, when there have been
major changes to the process, operational patterns or energy systems, or according to a predetermined method. The
energy baseline(s) shall be maintained as documented information.

(ISO 50001:2018, Clause 6)

3.4 Energy Objectives, Energy Targets and Action Plans

Energy objectives and energy targets provide the direction for improvement. They shall be consistent with the energy
policy and shall take into account opportunities to improve energy performance identified in the energy review. Action
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plans for achieving energy objectives and energy targets shall include the activities to be completed, resources required,
responsibilities, timelines, and the method by which improvement in energy performance shall be verified. Action plans
shall be documented and updated as necessary.

Effective action plans balance quick wins (low-cost operational and behavioural improvements) with longer-term
investments in technology and process redesign. Tracking progress against action plans is a core part of performance
evaluation and management review.

(1SO 50001:2018; UNIDO Practical Guide; C4S EnMS Guidebook)

3.5 Data, Metering and Information Systems

Reliable energy data underpins the energy review, EnPls, baseline and the demonstration of improvement.
Organisations should determine what data are needed, how data will be collected (meters, invoices, sub-metering,
estimated values where justified), how data will be validated and stored, and how data will be analysed and reported.
Gaps in metering of SEUs are a common barrier to effective energy management; prioritising metering improvements
for the most significant uses is often a high-value early action.

(UNIDO Practical Guide; €4S EnMS Guidebook)

Key takeaway — Unit 3

Energy planning turns policy into action. The energy review identifies how and where energy is used and where improvement is
possible. EnPls and the energy baseline enable measurement of performance over time. Objectives, targets and action plans
translate opportunities into assigned, time-bound work. Data quality is critical throughout.

Practical Activity — Unit 3: For your organisation or a case study, list the main energy sources and estimate which
uses are likely to be SEUs. Draft two possible EnPls (e.g. kWh per unit of production, kWh per square metre). Outline
one energy objective and a simple action plan with owner and timeline.
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UNIT 4 — Implementation and Operation: Competence, Communication, Operational Control,

Design and Procurement

4.1 From Planning to Operation

Clause 8 of ISO 50001 requires the organisation to plan, implement and control the processes needed to meet
requirements of the EnMS and to implement the actions determined in planning. This includes operational controls
related to SEUs, design activities that affect energy performance, and procurement of energy, products, equipment and
services that impact energy performance.

(1SO 50001:2018, Clause 8)

4.2 Operational Planning and Control

The organisation shall plan, implement and control processes related to its SEUs and to ensure that they are conducted
under specified conditions. This includes establishing criteria for the processes, implementing control of the processes
in accordance with the criteria, and keeping documented information to the extent necessary to have confidence that
the processes have been carried out as planned. Operational control may include operating criteria for equipment and
systems, maintenance practices, and controls to ensure that significant energy uses are operated and maintained for
energy performance.

When externally provided processes, products or services related to SEUs or energy performance are used, the
organisation shall control them as appropriate. Changes to processes, equipment or systems that can affect SEUs or
energy performance should be controlled and, where relevant, should trigger an update of the energy review.

(ISO 50001:2018, Clause 8.1; UNIDO Practical Guide)

4.3 Design

The organisation shall consider energy performance improvement opportunities and operational control in the design
of new, modified and renovated facilities, equipment, systems and processes that can have a significant impact on its
energy performance over the planned or expected operating lifetime. The results of the energy performance
consideration shall be incorporated where appropriate into the specification, design and procurement activities of the
relevant projects. Documented information on design activities related to energy performance shall be retained as
appropriate.

Design decisions lock in energy performance for years or decades. Integrating energy criteria into design and capital
project processes is therefore one of the highest-leverage applications of an EnMS.

(ISO 50001:2018, Clause 8.2)

4.4 Procurement

When procuring energy services, products and equipment that have, or can have, an impact on energy performance,
the organisation shall inform suppliers that energy performance is one of the evaluation criteria for procurement within
the scope and boundaries of the EnMS. The organisation shall establish and implement criteria for evaluating energy
performance over the planned or expected operating lifetime when procuring energy-using products, equipment and
services which are expected to have a significant impact on the organisation’s energy performance. The organisation
shall define and communicate specifications for ensuring the energy performance of purchased equipment and services,
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as applicable. Documented information on procurement related to energy performance shall be retained as
appropriate.

Procurement is a powerful lever for energy performance. Including energy criteria in tenders, evaluating lifecycle energy
cost (not only purchase price), and specifying minimum efficiency standards for significant equipment all support the
energy policy and objectives.

(ISO 50001:2018, Clause 8.3; UNIDO Practical Guide)

4.5 Competence, Awareness and Behaviour

Sustained energy performance improvement depends heavily on the competence and behaviour of people who
operate, maintain and influence SEUs. Training and awareness programmes should address the energy policy, the
impact of individual roles on energy performance, operational controls, and the benefits of improvement. Behaviour
change among both employees and management is explicitly recognised as a component of an effective EnMS. Low-
cost operational and maintenance improvements often deliver rapid returns when staff are engaged and competent.

(Lesson 5: Energy Management System; UNIDQ Practical Guide)

Key takeaway — Unit 4

Operation of the EnMS requires control of processes related to SEUs, integration of energy performance into design of facilities
and equipment, and procurement criteria that favour energy performance. Competence and behaviour of people who influence
energy use are as important as technology.

Practical Activity — Unit 4: Identify three operational controls that could improve energy performance for a selected
SEU (e.g. set-points, shutdown procedures, maintenance checks). Draft one procurement criterion for a significant
energy-using equipment purchase. Note one design decision in a past or planned project that affected long-term
energy performance.
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UNIT 5 — Performance Evaluation, Internal Audit, Management Review, Continual Improvement

and Implementation Roadmap

5.1 Monitoring, Measurement, Analysis and Evaluation (Clause 9.1)

The organisation shall determine what needs to be monitored and measured, including the key characteristics of its
operations that determine energy performance; the methods for monitoring, measurement, analysis and evaluation
needed to ensure valid results; when the monitoring and measuring shall be performed; and when the results shall be
analysed and evaluated. The organisation shall evaluate its energy performance and the effectiveness of the EnMS.
Improvement of energy performance shall be evaluated against the energy baseline(s). The organisation shall
investigate and respond to significant deviations in energy performance. Documented information on the results of
investigation and response shall be retained.

Monitoring should cover both the EnPls and the implementation of action plans. Significant deviations from expected
energy performance should trigger investigation — they may indicate equipment problems, operational issues or
opportunities for further improvement.

(I50°'50001:2018, Clause 9.1)

5.2 Internal Audit (Clause 9.2)

The organisation shall conduct internal audits at planned intervals to provide information on whether the EnMS
conforms to the organisation’s own requirements for its EnMS and the requirements of ISO 50001, and is effectively
implemented and maintained. The audit programme shall take into consideration the importance of the processes
concerned, changes affecting the organisation, and the results of previous audits. Auditors shall be selected and audits
conducted to ensure objectivity and the impartiality of the audit process. Results shall be reported to relevant
management. Appropriate correction and corrective actions shall be taken without undue delay. Documented
information shall be retained as evidence of the implementation of the audit programme and the audit results.

(1SO 50001:2018, Clause 9.2)

5.3 Management Review (Clause 9.3)

Top management shall review the organisation’s EnMS at planned intervals to ensure its continuing suitability, adequacy
and effectiveness. The management review shall include consideration of the status of actions from previous
management reviews; changes in external and internal issues relevant to the EnMS; information on the energy
performance and the effectiveness of the EnMS (including trends in nonconformities and corrective actions, monitoring
and measurement results, audit results, and opportunities for continual improvement); adequacy of resources; and any
need for changes to the EnMS. Outputs shall include decisions related to continual improvement opportunities and any
need for changes to the EnMS, energy policy, energy objectives or energy targets. Documented information shall be
retained as evidence of the results of management reviews.

(ISO 50001:2018, Clause 9.3)

5.4 Nonconformity, Corrective Action and Continual Improvement (Clause 10)

When a nonconformity occurs, the organisation shall react to the nonconformity and, as applicable, take action to
control and correct it and deal with the consequences; evaluate the need for action to eliminate the cause(s) of the
nonconformity so that it does not recur or occur elsewhere; implement any action needed; review the effectiveness of
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any corrective action taken; and make changes to the EnMS if necessary. Corrective actions shall be appropriate to the
effects of the nonconformities encountered.

The organisation shall continually improve the suitability, adequacy and effectiveness of the EnMS. Continual
improvement of energy performance is the central intended outcome of ISO 50001. Improvement may come from
operational changes, behavioural change, maintenance, technology upgrades, design of new or modified systems, and
procurement decisions. The EnMS provides the structure to plan, implement, check and act on these opportunities
systematically.

(ISO 50001:2018, Clause 10; UNIDO Practical Guide)

5.5 Implementation Roadmap

A practical sequence for implementing an 1ISO 50001 EnMS typically includes:

e Top management commitment and appointment of an Energy Management Representative / energy team;
o Determination of scope and boundaries of the EnMS;

e  Gap analysis against ISO 50001:2018 requirements;

e Establishment of the energy policy and initial energy objectives;

e Development of competence and awareness programmes;

e Conduct of the energy review, identification of SEUs, determination of EnPls and energy baseline;

e  Establishment of energy targets and action plans;

e Implementation of operational controls, design and procurement criteria related to energy performance;
e Monitoring, measurement and investigation of significant deviations;

e Internal audit programme and management review;

e  Corrective actions and continual improvement;

e Stage 1 and Stage 2 certification audits by an accredited certification body (if certification is sought);

e Surveillance and recertification cycles.
(UNIDO Practical Guide; C4S EnMS Guidebook)

5.6 Sustaining the EnMS and Examination Guidance

A sustainable EnMS is integrated into daily operations, supported by competent people, verified by meaningful internal
audits, reviewed by top management with genuine engagement, and continually improved on the basis of real energy
performance data. Documentation should support control and improvement; it should not exist as an end in itself.
Organisations that sustain energy performance improvement over time typically have clear ownership of SEUs, regular
review of EnPls against the baseline, active action plans, and a culture that values energy efficiency.

The final examination for this short course assesses knowledge across all five units. It typically comprises multiple-choice
questions covering the structure and requirements of ISO 50001, the energy review, EnPls and baseline, operational
control, design and procurement, and performance evaluation and improvement, together with short essay questions
that require application of energy planning and operational concepts. The pass mark is 50%. Successful completion leads
to a Certificate of Completion issued by SFP International Quality Institute. This short-course certificate demonstrates
individual learning; organisational certification to ISO 50001 is awarded by accredited certification bodies following
successful Stage 1 and Stage 2 audits.

(Course design notes; UNIDO Practical Guide)
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Key takeaway — Unit 5

Performance evaluation closes the loop: monitor EnPls against the baseline, audit the EnMS, review with top management,
correct nonconformities and continually improve energy performance. Implementation follows a logical sequence from
commitment and scope through energy review and action plans to operation, checking and improvement. Sustainability
depends on data, ownership and leadership engagement.

Practical Activity — Unit 5: Design a simple monitoring plan for two EnPls (what is measured, how often, who
reviews). Prepare a management-review agenda using the inputs required by Clause 9.3. Outline a mini gap-analysis
checklist against ISO 50001 Clauses 4—10 for your organisation or a case study.
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Supplementary Notes

- Significant Energy Uses in Practice

Identifying significant energy uses (SEUs) is one of the most important outputs of the energy review. An SEU is an energy
use that accounts for substantial energy consumption and/or offers considerable potential for energy performance
improvement. In a manufacturing plant, SEUs might include process heating, compressed air, refrigeration, motors and
drives, and lighting. In a commercial building, SEUs might include HVAC, lighting, IT equipment and hot water. In a local
authority, SEUs might include street lighting, public buildings, vehicle fleets and water pumping. The organisation should
define criteria for significance (for example, percentage of total consumption, or ranking by improvement potential)
and apply them consistently. Once SEUs are identified, the EnMS focuses competence, operational control, monitoring
and improvement action on those uses first.

For each SEU, the organisation should determine current energy performance, relevant variables that affect
performance (for example production volume, weather, occupancy), and the person(s) who influence that use.
Assigning clear ownership of SEUs supports accountability and makes action plans more effective.

— Energy Baseline and Normalisation

The energy baseline provides the reference against which improvement is measured. Choosing an appropriate baseline
period is important: it should be representative of normal operations and long enough to capture relevant variation (for
example a full year to capture seasonal effects). Where relevant variables significantly affect energy consumption, the
baseline and EnPls should allow the organisation to evaluate performance after accounting for those variables
(normalisation). Without normalisation, apparent improvement or deterioration may simply reflect changes in
production level or weather rather than genuine energy performance change. Documented methods for establishing,
adjusting and revising the baseline support transparency and auditability.

- Integrating Behaviour and Technology

ISO 50001 and the supporting guidance emphasise that energy management combines behaviour change, data,
technical improvement and good operation and maintenance of existing equipment. Organisations that invest only in
technology without engaging operators and managers often fail to sustain savings. Conversely, behaviour campaigns
without measurement and technical support tend to fade. An effective EnMS designs action plans that address both:
for example, optimising set-points and shutdown procedures (operational and behavioural) alongside upgrading
inefficient equipment (technical), with EnPls that make the results visible to those involved.

Low-cost operational and maintenance improvements — fixing compressed air leaks, correcting sensor errors,
improving insulation, optimising start-up and shutdown — frequently deliver rapid returns and build confidence in the
EnMS before larger capital projects are approved.

— Legal Requirements and Other Requirements

The energy policy and the EnMS must address applicable legal requirements and other requirements related to energy
efficiency, energy use and energy consumption. Legal requirements may include energy efficiency regulations,
mandatory energy audits, reporting obligations, and product or building standards. Other requirements may include
customer contractual requirements, corporate group standards, or voluntary commitments (for example science-based
targets or industry covenants). The organisation should identify these requirements, ensure they are taken into account
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in planning and operation, and evaluate compliance at planned intervals. Documented information on legal and other
requirements supports both conformity and management review.

— Common Implementation Pitfalls

Common pitfalls in EnMS implementation include: defining scope and boundaries too vaguely; conducting a one-off
energy review that is never updated; selecting EnPls that do not reflect real drivers of consumption; setting energy
targets without action plans or resources; neglecting operational control of SEUs; excluding energy criteria from design
and procurement; weak investigation of significant deviations; and treating certification as the end goal rather than as
a milestone in continual improvement. Awareness of these pitfalls helps implementers design reviews and internal
audits that keep the system effective.

Another frequent weakness is under-resourcing the energy team or the Energy Management Representative. Top
management commitment expressed in policy must be matched by time, competence and authority to implement
action plans and to challenge poor energy performance.

— Certification and Continual Improvement

Organisations seeking certification to I1SO 50001 undergo Stage 1 (readiness/documentation) and Stage 2
(implementation and effectiveness) audits by an accredited certification body, followed by surveillance and
recertification. Auditors examine whether the energy review, EnPls, baseline, objectives, targets and action plans are in
place and working; whether operational controls, design and procurement support energy performance; and whether
monitoring, internal audit, management review and corrective action drive continual improvement of energy
performance and of the EnMS. Certification is external recognition of the system; the real value lies in sustained
reduction of energy waste and cost, and in the organisational capability to keep improving.

— Building the Energy Team

ISO 50001 requires top management to ensure the formation of an energy management team. The energy team
typically includes an Energy Management Representative (or equivalent) with authority and responsibility for the EnMS,
technical staff who understand the main energy systems, representatives from operations and maintenance, and where
appropriate finance or procurement. The team coordinates the energy review, supports action plan delivery, analyses
performance data and prepares inputs for management review. Clear terms of reference, meeting frequency and
reporting lines help the team function effectively. In smaller organisations the team may be small; in larger organisations
it may include local energy champions at major sites or SEUs.

— Energy Performance and the PDCA Cycle

I1SO 50001 is built on the Plan-Do-Check-Act cycle. Plan includes understanding context, establishing the energy policy,
conducting the energy review, determining EnPls and baseline, and setting objectives, targets and action plans. Do
includes implementing operational controls, design and procurement criteria, competence and awareness, and the
action plans themselves. Check includes monitoring and measurement of EnPls, investigation of significant deviations,
internal audit and management review. Act includes correction, corrective action and continual improvement of both
energy performance and the EnMS. Organisations that treat any of these phases weakly (for example strong planning
but weak checking, or strong checking without acting on findings) limit the results they achieve.

- Linking EnMS to Climate and Sustainability Goals
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Energy use is often the largest source of greenhouse gas emissions for organisations that do not have major process
emissions. Improving energy performance therefore contributes directly to climate mitigation objectives. An ISO 50001
EnMS provides a structured, auditable way to deliver and demonstrate energy-related emission reductions.
Organisations with science-based targets, net-zero commitments or sustainability reporting obligations can use EnPlIs,
the energy baseline and verified improvement as evidence. Integration of the EnMS with environmental management
(ISO 14001) and with greenhouse gas accounting practices strengthens consistency of data and messaging to
stakeholders.

— Scaling the EnMS Across Multiple Sites

Multi-site organisations face additional design choices: a single EnMS with a common policy and central energy team;
multiple site-level EnMS with corporate oversight; or a hybrid. Consistency of EnPI definitions, baseline methods and
reporting formats supports aggregation and comparison. Local ownership of SEUs and action plans remains essential.
Certification schemes offer multi-site sampling approaches that can reduce audit burden when the EnMS is consistently
implemented. The principles of ISO 50001 remain the same; the framework is scaled through clear governance, shared
tools and proportionate local adaptation.

— Demonstrating Improvement to Auditors and Stakeholders

Demonstrating energy performance improvement requires more than a narrative claim. Auditors and stakeholders look
for a clear baseline, defined EnPls, data that show change over time (preferably normalised for relevant variables), and
a link between actions taken and results achieved. Documented energy reviews, action plan status, investigation of
deviations and management review records complete the evidence chain. Organisations that invest in data quality and
in transparent methods for calculating improvement find certification and external reporting more straightforward and
more credible.

— Energy Review Methodology

A robust energy review typically follows a structured sequence. First, collect and analyse data on energy use and
consumption by energy type (electricity, gas, fuel oil, steam, etc.) and by major area or process. Second, identify SEUs
using agreed criteria. Third, for each SEU, analyse current performance, relevant variables and personnel who influence
the use. Fourth, identify and prioritise opportunities for improvement (operational, behavioural and technical). Fifth,
estimate future energy use under expected conditions. The review should be updated when major changes occur and
at defined intervals. Methods may include energy balances, walk-through audits, detailed system assessments and
analysis of interval meter data. The quality of the review determines the quality of objectives, targets and action plans
that follow.

- Roles of Top Management Beyond Policy

ISO 50001 places substantial accountability on top management. Beyond approving the energy policy, top management
must ensure resources are available, action plans are approved and implemented, the EnMS is integrated into business
processes, and continual improvement of energy performance is promoted. In practice this means reviewing energy
performance at management review, removing barriers to action plans, ensuring capital allocation processes consider
energy performance, and holding managers accountable for SEUs under their control. When top management
engagement is limited to signing a policy document, the EnMS rarely delivers sustained results.

— Procurement as a Strategic Lever
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Procurement decisions determine the energy performance of equipment and services for their operating lifetime. ISO
50001 requires the organisation to inform suppliers that energy performance is an evaluation criterion, to establish
criteria for evaluating energy performance over the planned or expected operating lifetime for significant purchases,
and to define and communicate specifications that ensure energy performance. Lifecycle cost evaluation (purchase
price plus energy cost over the lifetime) often shows that a higher-efficiency option is cheaper overall. Training
procurement staff and embedding energy criteria in standard tender templates makes this requirement operational
rather than aspirational.

— Investigating Significant Deviations

When monitoring shows a significant deviation in energy performance from expected values, ISO 50001 requires
investigation and response. Deviations may result from equipment failure, control problems, changes in production or
occupancy, data errors, or successful (or unsuccessful) improvement actions. A defined process for investigating
deviations — who is notified, how root cause is assessed, what corrective or improvement action is taken, and how
results are recorded — turns monitoring into a learning system. Ignoring deviations wastes the investment in metering
and EnPls.
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