INTERNATIONAL ISO
STANDARD 50049

First edition
2020-09

Calculation methods for energy
efficiency and energy consumption
variations at country, region and city
levels

Méthode de calcul pour l'efficacité énergétique et les variations de
consommation d'énergie aux niveaux national, régional et urbain

Reference number
1SO 50049:2020(E)

©1S0 2020



ISO 50049:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved



Contents

ISO 50049:2020(E)

Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
IIMETOUICEION. ..ot vi
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ...t 1
4 Factors to be calculated 4
4.1 (T3 1 T=) - OO 4
4.1.1  Overview of methods included in the document. 4
4.1.2  Objectives Of CAlCULATIONS ... 4
4.1.3  Types of explanatory factors to be calculated ... 5
4.2 Indicators, methods and applications w7
/70 N 1 U b o= ) OO 7
4.2.2  TYPES OF data USEA ...ttt 7
4.2.3  SEUCEULE EfFECES ..o .8
4.2.4  Indicator choice for energy efficiency and energy savings calculation .. .. 8
4.2.5 Climatic corrections of energy cConSUMpPion ... .9
5 Evaluation of structure effects in the variation of energy intensity ... 9
5.1 GIBIETAL ..o 9
5.2 CalCUIation METROAS ... 10
5.2.1 Introduction to the calculation of structure effect ... 10
5.2.2  Decomposition of the energy intensity variation with the Divisia method........ 11
5.3 Calculation issues related to Structure effectS. ... 12
T8 00 S €Y U= OO 12
5.3.2  Options of calculation of the Divisia decompoSition ... 13
5.3.3  Disaggregation 1@VEL. ... 14
5.3.4  Chained or unchained calculation ... 14
6 Calculation of energy efficiencCy iNAICES ...
6.1 Objective and overview of calculation..............
6.2 General calculation
6.2.1  GeNeral ..
6.2.2  Step 1: Selection of subsectors or energy uses.
6.2.3  Step 2: Choice Of INAICATOTS ..o
6.2.4  Step 3: Calculation of indicator VAlUES..............oiries e
6.2.5  Step 4: Calculation of indicator trends as index ..
6.2.6  Step 5: Calculation of weighting factors
6.2.7  Step 6: Calculation of energy efficiency indices by sector ...
6.2.8  Step 7: Calculation of an overall energy efficiency index....................
6.3 Computational issues in the calculation of the energy efficiency indices
6.3 1 GEIIETAL ..o
6.3.2  Options fOr CAlCULATION. ..o
6.3.3  Indicators resulting in negative energy efficiency improvement
6.4 Reliability of energy efficiency INAICeS. ...
6.4, T GEIIETAL ..o
6.4.2  Status of data sources...........cocee
6.4.3  Appropriateness of the indicator
6.4.4  LeNGth Of PETTOA ..o
7 Decomposition analysis of energy consumption variation............... i, 20
7.1 Objective and overview Of CalCUIAtION ...
7.2 General calculation ...
721 General...e
7.2.2  Definition of explanatory factors
7.2.3  Calculation of the actiVity faCtOT ...

© 1S0 2020 - All rights reserved iii



ISO 50049:2020(E)

7.2.4  Calculation of the energy savings factor

7.2.5  Calculation of structure effects...........ccccocco..
7.2.6  Calculation of Other faCtOrsS. ... eesseesseee e

7.3 Other issues related to the decomposition of the energy consumption variation........... 24
7.3.1 L0753 0 T<) ir= Y

7.3.2  Calculation over a period
7.3.3  Indicators resulting in negative energy efficiency improvement

Annex A (informative) Calculation of structure effects..............iisenns 26
Annex B (informative) Examples of energy efficiency indicators ... 34
Annex C (informative) Examples of explanatory faCtors ... 45
Annex D (informative) Climatic corrections of energy conSuUmMption. ... 56
BIDIIOZTAPIY ... 57

iv © IS0 2020 - All rights reserved



ISO 50049:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 301, Energy management and energy
savings.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Due to the increasing role of energy efficiency improvements and of controlling the energy consumption
growth in international climate and energy policies, there is a need for harmonization of methods to
evaluate the impact of these policies at the international level.

This document is concerned with the evaluation of energy consumption and energy intensity changes
through explanatory factors, as well as the calculation of an energy efficiency index, at national
and regional levels. The practical application can be different due to specific restrictions, such as
methodologies, availability of data at lower levels of disaggregation, or difficulty in understanding and
communicating.

The methods presented here can provide valuable insights into trends in energy use and factors linked
to those trends. Still, not all aspects of the phenomena that affect energy use are accounted for by the
methods in this document, as these methods are primarily descriptive. While the analysis presented
here can reveal patterns or shifts in patterns of energy use, they do not necessarily reveal causality, an
aspect that can also require additional analysis.

The user should be aware of some issues associated with the methods presented in this document.
Some of these arise from analytic issues. For example, whether to combine all fuels in a sector into a
single energy variable or to treat them separately is a question best addressed by clear reference to the
purpose of the analysis using the methods presented here. Other aspects are phenomena not explicitly
included in the methods presented here. An example is the role of the prices of energy or other goods,
which can require additional methods.

This document is composed of three different calculation methods:

— evaluation of structure effects in the variation of energy intensity;
— calculation of energy efficiency indices;

— decomposition analysis of energy consumption variation.

Energy intensity is often considered as an indicator of energy efficiency at aggregate level when limited
data are available. Their use as a proxy for energy efficiency can be improved by removing from their
variations changes in economic structures: this is the objective of the first part of this document.

With more detailed data on energy consumption available by subsectors or energy uses (e.g. space
heating) or by modes of transport (e.g. cars), it is possible to assess energy efficiency trends through a
more accurate indicator than energy intensity, called “energy efficiency indices”: this is the objective of
the second method of calculation presented in this document.

The variation of energy consumption can be related to change in economic activity, to energy savings
as well as to other explanatory factors: the purpose of the third method of calculation described in this
document is to present the method of decomposition of changes in energy consumption. It makes use
of indicator-based savings, i.e. energy savings calculated according to the indicator-based method, as
described in ISO 17742.

This document considers all end-use sectors, such as industry, transport, households, services (also
known as the “tertiary sector”) and agriculture. It does not generally incorporate the energy supply
sectors, such as power plants, refineries or coal mines. However, the integration of the power sector
can be considered in the decomposition of the primary energy consumption to account for the effect of
variations in energy efficiency and energy mix in the power sector.

Energy consumption considered in this document excludes feedstock energy, such as oil feedstock used
to produce plastics or natural gas used as a feedstock for the production of fertilisers, as they are not
affected by energy efficiency policies.
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This document can be used by any interested parties (decision-makers, companies, researchers, NGOs,
etc.) that want to understand changes in the energy intensity or the energy consumption, as well as to
assess energy efficiency by sector over a specific period.

This document is part of a set of documents developed by TC 301 (see Figure 1) and builds on the
general principles outlined in ISO 17743, including reporting and system boundaries, and on the energy
savings calculations presented in ISO 17742.

International | Scale/ Intention Methodology for

Standard scope quantifying energy
savings

General
1SO 17743 NPy ol Principle for selecting Common
ISO 50046 - predicted suitable methodology methodology
savings
ISO 17742 Countries Indicator-based
ISO 50049 Regions Calculation of energy calculation
Cities savings and policy effect(s) Measure-based

calculation

ISO 50047 Organizati

ISO 50015 ons Determination of energy Total consumption-
savings from energy based calculation
1SO 17741 Projects performance improvement Measure-based

calculation

[SO 50015 AUES

Figure 1 — Relationship between documents

The document covers more precisely three types of calculation methods based on energy efficiency
indicators. Compared to ISO 17742, it details more advanced methodologies that facilitate a more
comprehensive understanding of changes in: a) energy intensity, b) energy efficiency and, finally,
c) energy consumption. The evaluation of energy efficiency trends relies on the calculation of energy
efficiency indices. Variations in energy consumption are explained from a decomposition into different
explanatory factors, one of which being energy savings. Therefore, this document complements
ISO 17742 on energy savings calculation methods. More specifically, it complements how SO 17742
deals with indicator-based methods. For each calculation method, examples of specific calculations are
presented separately in Annexes A to C.

When applying this document, the user can choose between different options of the methods proposed.
In order to be transparent in the way results have been obtained, the user of this document should
specify the methodology used when presenting the results.

The general methodologies to evaluate trends in energy intensity, energy efficiency and energy
consumption and its link to energy savings are presented in Clause 4. The calculation of the influence
of structural changes in the energy intensity variation is described in Clause 5. The calculation method
for the energy efficiency index is described in Clause 6. Finally, the method of decomposition of the
energy consumption is given in Clause 7. Annexes A to C provide examples to illustrate various types of
calculations. Annex D presents the methodology of climatic corrections, as most of these calculations
should be done with energy efficiency indicators adjusted to a normal climate.
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