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Preface

The International Recommendations for Energy Statistics (IRES) provide a comprehensive
methodological framework for the collection, compilation and dissemination of energy sta-
tistics in all countries irrespective of the level of development of their statistical system. In
particular, IRES provides of a set of internationally agreed recommendations covering all
aspects of the statistical production process, from the institutional and legal framework, basic
concepts, definitions and classifications to data sources, data compilation strategies, energy
balances, data quality issues and statistical dissemination.

IRES was prepared in response to the request of the United Nations Statistical Com-
mission, at its thirty-seventh session (7-10 March, 2006), to review the United Nations
manuals on energy statistics, develop energy statistics as part of official statistics, harmonize
energy definitions and compilation methodologies and develop international standards in
energy statistics.

The preparation of IRES was carried out by the United Nations Statistics Division
(UNSD) in close cooperation with the Oslo Group on Energy Statistics and the Intersecre-
tariat Working Group on Energy Statistics (InterEnerStat).

A major milestone of IRES is the Standard International Energy Product Classifica-
tion (SIEC), which is the first standard classification for energy products. It has been built on
a set of internationally harmonized definitions of energy products developed by InterEnerStat
as mandated by the United Nations Statistical Commission. The adoption of SIEC as an
international standard classification for energy products represents a significant step forward
for energy statistics at the international level. SIEC not only provides a unified set of product
definitions, but also uses a standard coding scheme and a common hierarchy of categories,
and provides links to other internationally agreed product classifications, such as the Central
Product Classification (CPC) and the Harmonized Commodity Description and Coding
System (HS). In addition to its use within traditional forms of energy statistics, such as energy
balances, SIEC may also serve in frameworks that aim to combine energy statistics with other
statistical domains, such as energy accounts used within the field of environmental-economic
accounting.

The present document has undergone an extensive preparation process that included
consultations with experts, two rounds of worldwide consultation and a final review by the
Expert Group on Energy Statistics. The United Nations Statistical Commission, at its forty-
second session (2225 February 2011), adopted IRES as a statistical standard and encouraged
its implementation in all countries. The Commission also supported the work of UNSD on
the Energy Statistics Compilers Manual to provide additional practical guidelines in the col-
lection and compilation of energy statistics.

vii
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Chapter |
Introduction

1.1.  Energy is fundamental for socio-economic development. The availability of and
access to energy and energy sources are particularly essential to poverty reduction and fur-
ther improvements in standards of living." At the same time, with the constantly increasing
demand for energy, there are growing concerns about the sustainability and reliability of
current production and consumption patterns and the impact of the use of fossil fuel on the
environment.

1.2. Under these circumstances reliable and timely monitoring of the supply and use of
energy becomes indispensable for sound decision-making. However, such monitoring is pos-
sible only if high-quality energy statistics are systematically compiled and effectively dissemi-
nated. This, in turn, requires the availability of internationally agreed standards and other
necessary guidance to ensure cross-country data comparability and the existence of adequate
mechanisms for data dissemination to policymakers, both at national and international lev-
els, as well as to society in general. In this context, an overarching goal of the International
Recommendations for Energy Statistics (IRES) is to provide such standards and guidance to
national compilers covering relevant concepts and definitions, classifications, data sources,
data compilation methods, institutional arrangements, data quality assurance, metadata and
dissemination policies.

1.3.  The target audience. IRES is a multipurpose document intended to address the needs
of various user groups. Its target audience, which is quite diverse, comprises:

(@) Compilers of national energy statistics, irrespective of whether they are located
in national statistical offices, energy ministries (agencies), other governmental
institutions or other agencies, who, by the application of the provided recom-
mendations, can collectively strengthen national programmes of energy statistics
as an integral part of official statistics and produce data that meet the challenges
of our time;

(6) Compilers of other statistics who will have in IRES an authoritative source of
information on internationally agreed standards with respect to energy statistics
and on which basis the cooperation with energy statisticians should be pursued
in order to improve the overall quality of official statistics;

(0 Policymakers whom IRES will help to better assess the strategic importance of
energy statistics, the complexity of the issues energy statistics face and to appreci-
ate the need for allocation of the necessary resources for producing such statistics;

(d) International and regional organizations dealing with energy-related issues,
which will appreciate IRES as the reference document of global importance on
which they can base their work;

(6 Research institutions and energy analysts that might use IRES to better assess
the quality of available data and provide valuable feedback to energy statistics
compilers; and;

1

See, for example, Johannesburg
Plan of Implementation (JPOI),
paragraph 9(g). Available from
www.un.org/esa/sustdev
/documents/WSSD_POI_PD
/English/WSSD_PlanImpl.pdf.


www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/WSSD_PlanImpl.pdf
www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/WSSD_PlanImpl.pdf
www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/WSSD_PlanImpl.pdf

Towards a System of Integrated
Energy Statistics, Report of the
Secretary-General to the nine-
teenth session of the Statistical
Commission, E/CN.3/476,

15 March 1976.

Concepts And Methods In Energy
Statistics, With Special Reference
To Energy Accounts And Balances:
A Technical Report, Studies in
Methods, Series F, No. 29, United
Nations, New York, 1982.

Energy Statistics: Definitions,
Units of Measure and Conversion
Factors, Studies in Methods,
Series F, No. 44, United Nations,
New York, 1987.

Energy Statistics: A Manual for
Developing Countries, Studies in
Methods, Series F, No. 56, United
Nations, New York, 1991.

Energy Statistics Manual, OECD/
IEA/EUROSTAT, Paris, 2004.
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(/) The general public, which will find in IRES a wealth of information essential
for better understanding energy statistics and for formulating sound judgements
regarding various energy policy issues.

A. Background

1.4.  Due to the critical role energy plays in socio-economic development, the availability
of high-quality energy statistics has always been a matter of concern for the statistical com-
munity. Since its inception the United Nations Statistical Commission has discussed issues
relevant to energy statistics as part of economic statistics. In the aftermath of the energy crisis
of the early 1970s, the Commission put energy statistics on its agenda as a separate item and
requested a special report on energy statistics to be prepared and presented to it for discussion.

1.5.  Accordingly, the report of the United Nations Secretary-General was prepared and
submitted to the Commission at its nineteenth session in 1976.? The Commission welcomed
the report and agreed that the development of a system of integrated energy statistics should
have high priority in the Commission’s programme of work. It agreed on the use of energy
balances as the key instrument in the coordination of work on energy statistics and the pro-
vision of data in a suitable form for understanding and analysing the role of energy in the
economy. The Commission also recommended the preparation of a standard international
classification for energy statistics as part of the global system of integrated energy statistics
and considered such a classification an essential element for the further development and
harmonization of energy statistics at the international level.

1.6.  Following the Commission’s recommendations, the United Nations Statistics Divi-
sion (UNSD) prepared a detailed report on basic concepts and methods relevant to energy sta-
tistics. The Commission, at its twentieth session in 1979, appreciated the report and decided
that it should be made available for circulation to national and international statistical offices,
as well as to other relevant agencies. In response to this decision, UNSD issued in 1982 the
Concepts and Methods in Energy Statistics, with Special Reference to Energy Accounts and Bal-
ances: A Technical Report® At its twenty-fourth session in 1987, the Commission again dis-
cussed energy statistics and recommended that a handbook on conversion factors and units
of measurement for use in energy statistics be published as well. Implementing this recom-
mendation, UNSD issued later in 1987 another technical report entitled Energy Statistics:
Definitions, Units of Measure and Conversion Factors.* These two documents have played a
major role in the development of energy statistics both at the national and international levels.

1.7 As countries were gaining experience with the compilation of energy statistics, and
various regions developed specific data needs, it became necessary to produce additional guid-
ance. In 1991, UNSD published Energy Statistics: A Manual for Developing Countries,® and in
2004 the International Energy Agency (IEA) and the Statistical Office of the European Com-
munities (Eurostat) published their Energy Statistics Manual® to assist member countries of
the Organisation for Economic Co-operation and Development (OECD) and the European
Union (EU) in compiling their joint energy statistics questionnaire and to provide related
guidance. Both manuals were welcome complements to the earlier United Nations publica-
tions. The OECD/IEA/Eurostat manual contains the most recent background information
and clarifications of some difficult conceptual issues.

1.8.  In view of mounting evidence that energy statistics still have serious shortcomings
in terms of data availability and international comparability, the Commission at its thirty-
sixth session in 2005 undertook a programme review based on a report prepared by Statistics
Norway (see E/CN.3/2005/3). During its deliberations, the Commission recognized the need
for developing energy statistics as part of official statistics and for revising the existing recom-
mendations for energy statistics.
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1.9.  As part of the follow-up actions to the Commission’s decisions, UNSD convened an
ad hoc expert group on energy statistics (New York, 23-25 May 2005), which recommended
that further work on energy statistics should be carried out by two complementary working
groups—a city group and an inter-secretariat working group. The city group’s task was to con-
tribute to the development of improved methods and international standards for national offi-
cial energy statistics, and the inter-secretariat working group was requested to enhance inter-
agency coordination, particularly in the harmonization of the definitions of energy products.
The detailed terms of reference of both groups were approved by the Commission’s Bureau.”

1.10. 'The Commission, at its thirty-seventh session in 2006, commended the progress
made and supported the establishment and mandate of the Oslo Group on Energy Statistics,
convened by Statistics Norway, and the Intersecretariat Working Group on Energy Statistics
(InterEnerStat), convened by IEA,® and requested proper coordination mechanisms between
them. The present publication is the result of a close cooperation between UNSD, the Oslo
Group on Energy Statistics and InterEnerStat. While the Oslo Group on Energy Statistics
concentrated on the development of an overall conceptual framework for IRES, as well as
data compilation and dissemination strategies, InterEnerStat focused on the harmonization
of definitions of energy products and energy flows (see chapters III and V for details.).

1.11.  Parallel with IRES, the System of Environmental Economic Accounting (SEEA), includ-
ing SEEA-Energy, was prepared. These forthcoming publications will provide guidance for
environmental and energy accounts consisting of agreed concepts, definitions, classifica-
tions and inter-related tables and accounts. The SEEA-Energy accounting standards will be
developed on the basis of IRES (e.g., using data items provided in IRES, its classification of
energy products and definition of energy flows). Thus, IRES and SEEA-Energy are viewed as
two complementary, coordinated documents, and the relationship between them is further
elaborated in chapter XI.

1.12.  The present document, adopted as a statistical standard by the Commission at its
forty-second session in February 2011, provides the internationally agreed standard for energy
statistics.

B. Purpose of the international recommendations
for energy statistics

1.13.  'The main purpose of IRES is to strengthen energy statistics as part of official statistics
by providing recommendations on concepts and definitions, classifications, data sources, data
compilation methods, institutional arrangements, approaches to data quality assessment,
metadata and dissemination policies. Developing energy statistics in compliance with IRES
will make these statistics more consistent with other fields of economic statistics, such as
standard international classifications of activities and products,’ as well as with the recom-
mendations for other economic statistics (e.g., the International Recommendations for Indus-
trial Statistics, United Nations (2009b)).

1.14.
and development of national energy statistics programmes. It will provide a common yet flex-
ible framework for the collection, compilation, analysis and dissemination of energy statistics
that meet the demands of the user community and are policy-relevant, timely, reliable and
internationally comparable. This framework can be utilized by all countries, irrespective of

In addition, IRES will serve as a reference document in support of the maintenance

the level of development of their statistical systems, as the basis for further improving existing
energy statistics programmes or establishing such programmes.

7

See Report of the Secretary-General
on Energy Statistics to the thirty-
seventh session of the Commission,
E/CN.3/2006/10.

The IEA undertook an initiative
to organize a group consisting of
various regional and special-
ized agencies active in energy
statistics in 2004. Such a group,
known as InterEnerStat, was
established in 2005 and acts

as the Intersecretariat Work-

ing Group on Energy Statistics
reporting to the Commission.

9 This includes the International

Standard Industrial Classification
of All Economic Activities (ISIC),
the Central Product Classification
(CPC) and the Harmonized Com-
modity Description and Coding
System (HS).



10" The Fundamental Principles of

Official Statistics were adopted at
the Special Session of the United
Nations Statistical Commission,
11-15 April 1994. See Official
Records of the Economicand
Social Council, Special session,
Supplement No. 9
(E/CN.3/1994/18).

Although the original text of the
United Nations Fundamental
Principles of Official Statistics
makes reference to “official
statistical agencies” only, in the
context of energy statistics it
should be understood to include
national energy agencies/institu-
tions involved in the collection,
compilation or dissemination of
energy statistics.
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1.15.  While all countries are expected to comply with IRES definitions and classifications
to the extent possible and practical, to follow the recommendations regarding data collection
and compilation, to maintain the highest possible data quality and to follow data dissemin-
ation principles, they have flexibility in defining the scope of their own energy statistics pro-
grammes, developing their data collection strategies and establishing appropriate institutional
arrangements that reflect country policy, circumstances, and resource availability.

1.16.  Although there is no internationally accepted definition of the term official statistics,
it is widely used in the statistical community. In international practice, a particular body of
statistics is usually referred to as official statistics if it follows the United Nations Fundamen-
tal Principles of Ofhicial Statistics'® (see box 1.1) and is issued by an institution nationally or
internationally designated in this field. One of the key objectives of the Principles is to stress
that high quality must be an indispensable feature of official statistics. Quality of energy
statistics is covered in chapter IX and builds on the experience of countries and international
organizations in this area.

Box 1.1
The United Nations Fundamental Principles of Official Statistics™

Principle 1. Official statistics provide an indispensable element in the information system of a
democratic society, serving the Government, the economy and the public with data about the
economic, demographic, social and environmental situation. To this end, official statistics that meet
the test of practical utility are to be compiled and made available on an impartial basis by official
statistical agencies to honour citizens’ entitlement to public information.

Principle 2. To retain trust in official statistics, the statistical agencies need to decide according
to strictly professional considerations, including scientific principles and professional ethics, on the
methods and procedures for the collection, processing, storage and presentation of statistical data.

Principle 3. To facilitate a correct interpretation of the data, the statistical agencies are to present
information according to scientific standards on the sources, methods and procedures of the statistics.

Principle 4. The statistical agencies are entitled to comment on erroneous interpretation and
misuse of statistics.

Principle 5. Data for statistical purposes may be drawn from all types of sources, be they statistical
surveys or administrative records. Statistical agencies are to choose the source with regard to quality,
timeliness, costs and the burden on respondents.

Principle 6. Individual data collected by statistical agencies for statistical compilation, whether
they refer to natural or legal persons, are to be strictly confidential and used exclusively for statistical
purposes.

Principle 7. The laws, regulations and measures under which the statistical systems operate are to
be made public.

Principle 8. Coordination among statistical agencies within countries is essential to achieve
consistency and efficiency in the statistical system.

Principle 9. The use by statistical agencies in each country of international concepts, classifications
and methods promotes the consistency and efficiency of statistical systems at all official levels.

Principle 10. Bilateral and multilateral cooperation in statistics contributes to the improvement of
systems of official statistics in all countries.

1.17.
input in all human activities and is critically important for socio-economic development.
Therefore, it is imperative that energy statistics of the highest quality possible are produced.
To ensure that such quality is attained, countries are encouraged to take steps to advance

Importance of developing energy statistics as official statistics. Energy is a necessary
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from the collection of selected data items used primarily for internal purposes by various spe-
cialized energy agencies to the establishment of an integrated system of multipurpose energy
statistics as a part of their official statistics in the context of the United Nations Fundamental
Principles of Official Statistics and on the basis of appropriate institutional arrangements. It
is recognized that in many countries and regions such integrated systems have been estab-
lished™ and efforts are being made to further improve them, while a significant number of
other countries are at the initial stages of this process.

1.18. Developing energy statistics as official statistics will be beneficial in a number of
ways, including: (i) strengthening the legal basis in order to guarantee confidentiality of data
providers and protection against data misuse; (ii) improving international comparability by
promoting the implementation of international standards and concepts; and (iii) fostering
transparency in the compilation and dissemination of statistics.

1.19.  Actions to be taken to strengthen energy statistics as official statistics. Developing
energy statistics as part of countries” official statistics is a long-term goal that requires careful
planning for development and implementation. Actions leading towards this goal should be
taken both at the international and national levels.

1.20. At the international level, the strengthening of official energy statistics would be
achieved by developing the current international recommendations for energy statistics and
carrying out the respective implementation programmes. The implementation programme
includes, for instance, the preparation of the Energy Statistics Compilers Manual (ESCM)
and other technical reports to ensure sharing of good practices and improvements in data
quality. It is recommended that international organizations play an active role in IRES
implementation and assist countries in developing energy statistics work programmes as part
of their national official statistics through, for example, the preparation of training materials
and organizing regular training programmes, including regional workshops, and assisting
countries in the sharing of expertise gained in this process.

1.21. At the national level, further improvements in the legal framework and streamlining
of the institutional arrangements are needed. Certain issues, such as confidentiality, can be
a challenge, since there may be strong tendencies towards market concentration and market
liberalization on the supply side for specific energy products, creating a conflict between the
confidentiality requirement and demand for data. Some guidance in this respect is provided

in Chapters VII and X.

1.22. More efforts are required at the national level to raise the user confidence in energy
statistics, including making the processes of data compilation and dissemination fully trans-
parent. It is recommended that official energy statistics be treated as a public good and the
agencies responsible for their dissemination ensure that the public has convenient access to
those statistics.

1.23. Specific needs addressed in the current version. The international recommendations
for energy statistics have not been reviewed as a whole since the 1980s and need to be revised
and updated to:

(@) Take into account and provide recommendations on the statistical treatment of
new developments in energy production and consumption. Examples include
the increased complexity of energy markets (including their liberalization), the
appearance of new energy sources and technologies' and the need for data to
assess the sustainability and efficiency of energy supply and consumption, which
were not sufficiently taken into account in the previous recommendations;

(b)) Provide recommendations on topics not explicitly addressed in existing United
Nations publications, such as data compilation strategies, data quality, metadata

12 One of the most recent examples
of such efforts is the adoption of
the EU directive on energy statis-
tics, Regulation (EC) No. 1099/2008
of the European Parliament and of
the Council of 22 October 2008 on
energy statistics.

3 For example, in the 1960s
there was almost no electricity
produced from nuclear energy;
more recently wind and solar
energy have started to draw
attention; biofuels have been
quickly increasing in relevance
and the future might see the
fast development of hydrogen
and fuel cells. As a consequence,
there is an obvious need for
statistics and statisticians to fol-
low, if not to anticipate the fast
evolution of the energy market.
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and data dissemination, as well as on the institutional arrangements needed for
effective compilation of official energy statistics;

(¢) Provide definitions of data items recommended for collection, identify a range of
appropriate data sources and data compilation methods in order to assist coun-
tries in the formulation of their data compilation strategies in the context of the
increased complexity of energy markets in rapidly globalizing economies and
heightened confidentiality concerns;

(4) Promote an integrated approach to energy statistics, in particular to improve
harmonization with other standard international classifications of activities and
products, as well as to take into account the new recommendations in related
areas (e.g., in the International Recommendations for Industrial Statistics, 2008,
the forthcoming SEEA-Energy and the United Nations Framework Classification
for Energy and Mineral Resources);

(e Recognize that, depending on a country’s circumstances, the responsibility for the
compilation and dissemination of official energy statistics may be vested in national
statistical offices, ministries of energy or other specialized agencies. Regardless of
where this responsibility lies, the agency contributing to official energy statistics
should be committed to adhering to the statistical standards of quality;

(f) Promote uniformity in the international reporting of energy data required for
dealing with global challenges such as sustainable development, energy security
or climate change, and for meeting other international needs, including improve-
ment in coverage and quality of the United Nations energy statistics database and
energy databases of other international and regional organizations.

C. Users and uses of energy statistics

1.24. Energy statistics are a specialized field of statistics whose scope has been evolving
over time and broadly covers (i) extraction, production, transformation, distribution, stor-
age, trade and final consumption of energy products and (ii) the main characteristics and
activities of the energy industries (see chapter II for details). Energy statistics are seen as a
multipurpose body of data. Therefore, in the preparation of international recommendations
for these statistics the needs of the various user groups were taken into account. The main
user groups and their needs are briefly described below.

1.25.  Energy policy makers. Policy makers use energy statistics for the formulation of
energy strategies and for monitoring their implementation. In this context, energy statistics
are required, inter alia, for the following:

(@) Formulation of energy policies and monitoring their impact on the economy.
The formulation of energy policies and the monitoring of their impact on the
economy are critically important for countries, as energy availability directly
affects production, imports, exports and investment, all of which have a signifi-
cant impact on a country’s economy. Detailed and high-quality energy statistics
provide policy makers with the information needed to make informed decisions
and evaluate possible trade-offs. For example, in the context of global price shocks
in commodities, such as oil and gas, policy makers may want to monitor the
impact of national subsidy programmes for those fuels. In other situations, poli-
cies on whether certain energy products can be better used for food or used as
fuel may be examined;
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(b)) Monitoring of national energy security. For the assessment of national energy
security, detailed statistics on energy supply, transformation, demand and stock
levels are indispensable. Data on production, trade, consumption, stock levels
and stock changes are politically sensitive, as problems with energy supply may
be perceived as a threat to national independence, especially if national energy
sources do not meet energy demand;

(0 Planningof energy industries’ development and promotion of energy-conserving
technological processes. A basic prerequisite for such strategic planning is the
availability of systematic and detailed data covering the range of primary and
secondary energy products, as well as their flow from production to final con-
sumption. This would allow for assessment of the economic efficiency of various
energy production processes and energy consumption, and for building econo-
metric models for forecasting and planning future investments in the various
energy industries and in energy conserving technological processes;

(d) Environmental policy, especially greenhouse gas emission inventories, and
environmental statistics. There is a growing concern about the environmental
effects caused by emissions of greenhouse gases and other air pollutants from the
use of energy, especially from the use of fossil fuels. Enabling energy statistics to
meet the demand from environment statistics, especially concerning the emission
of greenhouse gases, must be one of the top priorities.

1.26. Business community. The availability of detailed energy statistics is critical for the
business community in general and for energy industries in particular, for evaluating various
business options, assessing opportunities for new investments and analysing the energy mar-
ket. Basic energy statistics have to be relevant for those experts who follow energy markets,
as in many countries changes in energy markets and energy prices will have a strong effect
on the economic situation.

1.27. Compilers and users of national accounts. In most systems of official statistics,
national accounts play a crucial role as they give the national picture of the economic situ-
ation and trends, covering all production sectors, including energy, and all uses of goods
and services. Basic economic statistics, including energy statistics, are needed to meet the
demands of the national accounts.

1.28. Compilers of the System of Environmental-Economic Accounting for Energy
(SEEA-Energy). The SEEA-Energy expands the conventional national accounts to better
describe the extraction of energy from the environment, the use and supply of energy products
within the economy and the flows from the economy to the environment. Energy statistics are
the basis for the compilation of the SEEA-Energy, which organizes and integrates them in a
common framework together with economic statistics, thus providing additional information
relevant to the formulation and monitoring of energy policy.

1.29. International organizations. As international organizations were tasked with moni-
toring global developments, including those related to energy and the environment, they need
energy statistics to carry out their activities. Therefore, international reporting obligations are
an important factor to be taken into account in developing energy statistics.

1.30. General public. The general public benefits from the availability of timely energy
statistics for evaluating the energy and environmental situation in order to make informed
judgements about the various options for energy policy. For example, information on energy
consumption, its costs, prices, and market trends will contribute to the public debate about
efficiency, sustainability and the economy.
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D. IRES development process

1.31.  The revision process included the preparation of an annotated outline of IRES for
worldwide consultation with countries and international organizations on its scope and con-
tent, the holding of an International Workshop on Energy Statistics (Mexico, 2—5 December
2008) to provide an opportunity for developing countries to express their concerns and
discuss possible solutions, the preparation of the draft recommendations and their review by
the fourth and fifth meetings of the Oslo Group, a worldwide consultation on the provisional
draft of IRES, as well as review and endorsement of the draft IRES by the second meeting
of the United Nations Expert Group on Energy Statistics (New York, 2—5 November 2010).

1.32.  'The Oslo Group, with Statistics Norway serving as its secretariat, and InterEnerStat,
chaired by the IEA, were the key content providers to IRES in accordance with the mandates
given to them by the Commission. The London Group and the United Nations Expert Group
on International Economic and Social Classifications were consulted in the process as well.

1.33.  UNSD coordinated and organized worldwide consultations, provided substantive
inputs on various topics and was responsible for consolidating and editing various successive

versions of the draft IRES.

1.34. Guiding principles for the development of IRES. The Oslo Group agreed on the
following principles to guide the preparation of IRES:

(@) The needs of major user groups should be considered as a starting point and be
taken into account, to the maximum extent possible, to ensure that the data com-
piled according to the new recommendations are policy relevant, meet the needs
of the energy community (both producers and users) and provide a solid founda-
tion for the integration of energy statistics into a broader accounting framework;

(6) 'The development should be conducted in close consultation with both national
statistical offices and national energy agencies, as well as with the relevant inter-
national and supranational organizations;

(¢ While providing recommendations on data items and their definitions, care
should be taken so that: (i) necessary data sources are generally available in coun-
tries to compile such data; (ii) the collection of such data items does not create a
significant additional reporting burden; and (iii) the collection procedures can be
implemented by most countries to ensure improved cross-country comparability;

(d) The development should be seen in the context of promoting an integrated
approach in the national statistical system, which requires, to the extent pos-
sible, the use of harmonized concepts and classifications and standardized data
compilation methods in order to achieve maximum efliciency and minimize the
reporting burden;

(e Additional guidance on more practical/technical matters to assist countries in the
implementation of IRES should be provided in the forthcoming ESCM. Dur-
ing the revision process, the Oslo Group will decide on what will be covered in
ESCM and to what extent.

E. Structure of IRES

1.35.  'The IRES is structured in accordance with its objectives and contains eleven chapters
and three annexes. The content of each chapter is briefly described below.
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1.36. Chapter I. Introduction. This chapter provides background information, formulates
the objectives of IRES, describes its target audience and outlines its content. It is emphasized
that the main objective of IRES is to provide a firm foundation for the long-term develop-
ment of energy statistics as part of official statistics based on the United Nations Fundamental
Principles of Official Statistics. The chapter stresses the importance of energy statistics for
sound decision- and policymaking, and identifies major user groups and their needs.

1.37.  Chapter II. Scope of energy statistics. The purpose of this chapter is to define the
scope and coverage of energy statistics. The chapter recommends treating energy statistics as
a complete system to understand energy stocks and flows, energy infrastructure, performance
of the energy industries and the availability of energy resources. The scope of energy statistics
is defined in terms of energy products, energy flows, the reference territory, energy industries,
energy consumers, energy resources and reserves.

1.38. Chapter III. Standard International Energy Product Classification. This chapter
introduces the Standard International Energy Product Classification (SIEC), which organ-
izes the internationally agreed definitions of energy products into a hierarchical classifica-
tion system, reflects the relationships between them and provides a coding system for use
in data collection and data processing. The chapter describes the SIEC classification scheme
and its relationships with the Harmonized Commodity Description and Coding System 2007
(HS 2007) and the Central Product Classification Version 2 (CPC Ver. 2). A supplementary
characterization of SIEC products as primary and secondary products and renewable and
non-renewable products is provided in annex A.

1.39. Chapter IV. Measurement units and conversion factors. This chapter describes physi-
cal units of measurement for the different products, recommends common units of measure-
ment, and provides recommendations on the calculation and reporting of calorific values. In
the absence of specific calorific values, default calorific values are presented.

1.40. Chapter V. Energy flows. This chapter contains a general overview of the process
through which energy products appear on national territory, and are traded and consumed
within a country. It provides definitions of energy flows such as energy production, trans-
formation, non-energy use, final energy consumption, etc. The chapter describes the main
groups of economic units relevant to energy statistics (e.g., energy industries, other energy
producers and energy consumers), and provides necessary information to facilitate the under-
standing of the data items presented in chapter VL.

1.41.  Chapter VI. Statistical units and data items. This chapter contains recommenda-
tions on the statistical units (and their characteristics) and the reference list of data items for
collection. The list covers: characteristics of statistical units; data items on energy stock and
flows; data items on production and storage capacity; data items for the assessment of eco-
nomic performance; and data items on reserves of mineral and energy resources. This chapter
provides a basis for the subsequent chapters on data collection and compilation (chapter VII),
as well as the construction of energy balances (chapter VIII). While chapter V provides gen-
eral definitions of flows, chapter VI explains possible exceptions and details to be taken into
account for specific products in the definition of particular data items.

1.42. Chapter VII. Data collection and compilation. This chapter reviews the different
elements for the production of high-quality energy statistics. The importance and principles
of an effective institutional and legal framework are emphasized and promoted. The chapter
provides an overview of the data collection strategies and focuses on the main types of data
sources (e.g., surveys, administrative data, etc.) and key elements of the data compilation
methods. Details on more practical aspect of data collection/compilation, such as the estima-
tion methods and imputation, are deferred to the ESCM.



10

International Recommendations for Energy Statistics (IRES)

1.43. Chapter VIII. Energy balances. This chapter describes the importance of energy
balances for making informed policy decisions and their role in organizing energy statistics
in a coherent system. It contains recommendations on the compilation of balances based on
concepts, definitions, classifications and data items described in the previous chapters. The
chapter covers the presentation of energy supply, transformation and consumption, as well as
other flows in the format of an energy balance.

1.44. Chapter IX. Data quality assurance and metadata. This chapter describes the main
dimensions of energy data quality and provides recommendations on how to set up a national
energy data quality framework, including development and use of indicators of quality and
data quality reporting. The importance of metadata availability for ensuring a high quality
of energy statistics is stressed as well.

1.45. Chapter X. Dissemination. This chapter formulates recommendations on energy
statistics dissemination mechanisms, addressing data confidentiality, data access, release
schedules, data revisions, dissemination formats and reporting to international/regional
organizations.

1.46. Chapter XI. Uses of basic energy statistics and balances. This chapter provides some
examples of important uses of energy statistics and balances. The use of energy statistics
and energy balances for the compilation of energy accounts of SEEA-Energy is discussed,
including a brief elaboration of conceptual differences. This chapter also presents examples
of energy indicators linked to the social, economic and environmental dimensions and to the
compilation of statistics on greenhouse gas (GHG) emissions.

1.47. IRES contains two annexes that provide: (i) the characterization of SIEC products
as primary and secondary products, as well as renewable and non-renewable products; and
(ii) tables on conversion factors, calorific values and measurement units. A bibliography is
also provided.

F. Summary of recommendations

1.48. IRES contains numerous recommendations and encouragements on various issues
relevant to the collection, compilation and dissemination of energy statistics. The table on
the following pages is intended to assist the reader by highlighting the main recommenda-
tions and encouragements. It should be noted, however, that, in many cases, the correct
interpretation of a particular recommendation or encouragement requires familiarity with

the full IRES text.
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Summary of the main recommendations and encouragements contained in IRES

Chapter|. Introduction

117

To ensure high quality in energy statistics, countries are encouraged to take steps to advance from the collection of selected data items used primarily for
internal purposes by various specialized energy agencies to the establishment of an integrated system of multipurpose energy statistics as a part of their
official statistics in the context of the United Nations Fundamental Principles of Official Statistics and on the basis of appropriate institutional arrangements.

1.20

Itis recommended that international organizations play an active role in IRES implementation and assist countries in developing energy statistics work
programmes as part of their national official statistics through, for example, the preparation of training materials and carrying out regular training pro-
grammes, including organizing regional workshops and assisting countries in sharing expertise.

1.22

Itis recommended that official energy statistics be treated as a public good and the agencies responsible for dissemination of official energy statistics
ensure that the public has convenient access to these statistics.

1.49

The present recommendations should be implemented by countries in a way appropriate to their own circumstances, including identified user needs,
resources, priorities and respondent burden.

Chapter ll. Scope of energy statistics

2.6 Even though data on energy resources and reserves are generally collected by specialized governmental agencies (e.g., geological institutes), which are
assigned the responsibility of monitoring the depletion of energy resources, such data should be obtained and included in the energy data warehouse.

2.7 The energy data collection should be organized in close collaboration with other data collection activities carried out in a given country (e.g., with
programmes of enterprise or establishment censuses and surveys based on the relevant recommendations adopted by the United Nations Statistical Com-
mission) to avoid duplication of efforts and ensure overall coherence of official statistics.

29 Itis recommended that energy products refer to products exclusively or mainly used as a source of energy. They include forms of energy suitable for

direct use (e.g., electricity and heat) and energy products that release energy while undergoing some chemical or other process (including combustion). By
convention, energy products also include peat, biomass and waste when and only when they are used for energy purposes.

Chapter lll. Standard International Energy Products Classification

3.1

Internationally agreed definitions of energy products and their classification should be promoted as a basic tool for energy statistics compilation and dis-
semination both at national and international levels.

Chapter IV. Measurement units and conversion factors

4.27

The only energy unit in the International System of Units is the joule, and it is usually used in energy statistics as a common unit, although other energy
units are also applied (e.g., toe, GWh, Btu, calories, etc.). The use of the joule as a common unit is recommended.

4.28

Itis recommended that national and international agencies in charge of energy statistics, and any other organizations that advise them or undertake
work for them, always clearly define the measurement units, as well as the common units used for presentational purposes in various publications and in
electronically disseminated data. The conversion factors and the methods used to convert original physical units into the chosen common unit or units
should be described in energy statistics metadata and be readily accessible to users. In addition, it should be made clear whether energy units are defined
on a gross or net calorific basis.

434

Itis recommended that, when expressing the energy content of energy products in terms of a common energy unit, net calorific values (NCV) should be
used in preference to gross calorific values (GCV). Where available, it is strongly encouraged to report both gross and net calorific values.

4.38

Itis recommended that countries collect data in original units together with data on specific calorific values. Default calorific values should only be used
as a last resort in the absence of specific values, acknowledging that this simplification will affect the precision of the published figures.

4.39

Itis recommended that metadata be provided on the methods used in all calculations and conversions undertaken to arrive at the disseminated data,
in order to ensure transparency and clarity, and to enable comparability. In particular, this would include the conversion factors between original and
presented units, whether they are on a gross or net calorific basis, and any use of default values.

444

Since calorific values may change according to the type of flow, countries are encouraged to collect calorific values at least on production, imports and
exports.

4.60

Due to the wide variability in composition in ash and moisture content of general animal and vegetal wastes across countries, it is recommended that
these products be reported to international organizations in an energy unit (preferably TJ) rather than their natural units.

4.65

While no specific measurement unit is recommended for national data collection, certain units are recommended for data dissemination. If necessary,
countries may use other units, as long as appropriate conversion factors are provided. For each main category of energy products, the recommended unit
for dissemination is provided in table 4.4.

4.67

Itis recommended that countries report to international organizations both physical quantities of fuels and their country-specific (and where necessary
flow-specific) calorific values.
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Chapter V. Energy Flows

59 Itis recommended that countries follow the definitions of energy flows in their official energy statistics as closely as possible. Any deviations should be
reflected in countries’ energy metadata.

5.23 Itis recommended that energy industries be defined as consisting of economic units whose principal activity is primary energy production, transforma-
tion of energy, or distribution of energy, with the additions described in para. 5.26.

5.24 It is recommended that the collection, compilation and dissemination of statistics describing the main characteristics and activities of energy industries be
considered part of official energy statistics.

5.26 Itis recommended that countries identify, as far as feasible and applicable, the energy industries listed in the left column of table 5.1.

5.77 It is recommended that countries, where “other energy producers” account for a significant part of total energy production, make efforts to obtain from
them the detailed data and incorporate them in their official energy statistics, including in energy balances.

5.80 It is recommended that countries identify, as far as feasible and applicable, the groups of energy consumers as listed in table 5.3.

Chapter VI. Statistical Units and Data Items

6.3 It is recommended that countries use the reference list of data items for selecting data items for use in their national energy statistics programmes, in
accordance with their own circumstances, respondent load and available resources. It is further recommended that the data items be selected in a way to
allow for an adequate assessment of a country’s energy situation, reflect main energy flows specific to the country and enable, as a minimum, the compila-
tion of energy balances in an aggregated format.

6.5 Countries are encouraged to use analytical units as statistical units, as necessary and feasible, in order to improve the quality of their energy statistics.

6.9 In general, it is recommended that large enterprises engaged in many economic activities that belong to different industries be broken up into one or
more establishments, provided that smaller and more homogeneous units can be identified for which data on energy production or other activities attrib-
uted to energy industries may be meaningfully compiled.

6.21 The establishment is recommended as the statistical unit for energy statistics because it is the most detailed unit for which the range of data required is
normally available.

6.75 For analytical purposes, countries are encouraged to compile information on the components of the different prices of energy products.

6.78 It is recommended that, in statistical questionnaires, countries refer to the specific names or descriptions of taxes as they exist in their national fiscal systems.

6.84 In order to maintain consistency with the valuation principles for output (production) of other international recommendations on business statistics and

national accounts, it is recommended that countries compile the output of establishments at basic prices. However, in circumstances where it is not possible
to segregate “taxes and subsidies on products” and “other taxes on production”, valuation of output at factor cost can serve as a second best alternative.

Chapter VI. Data collection and compilation

75

It is recommended that national agencies responsible for the compilation and dissemination of energy statistics, whenever appropriate, actively partici-
pate in the discussions on national statistical legislation or relevant administrative regulations in order to establish a solid foundation for high-quality and
timely energy statistics, with a view to mandatory reporting, whenever appropriate, and adequate protection of confidentiality.

710

It is recommended that countries develop an appropriate interagency coordination mechanism which, while taking into account existing legal con-
straints, would systematically monitor performance of the national system of energy statistics, motivate its members to actively participate in the system,
develop recommendations focused on improving the system’s functioning, and have the authority to implement such recommendations.

713

It is recommended that countries consider the establishment of the institutional arrangements necessary to ensure the collection and compilation of
high-quality energy statistics as a matter of high priority and periodically review their effectiveness. The national agency that has the overall responsibility
for the compilation of energy statistics should periodically review the definitions, methods and the statistics themselves to ensure that they comply with
relevant international recommendations and recognized best practices, are of high quality, and are available to users in a timely fashion.

718

Itis recommended, as applicable, that at least the following three reporter groups be distinguished: energy industries, other energy producers and energy
consumers.

729

Countries are encouraged to conduct higher frequency (infra-annual) collections on a regular basis within identified priority areas of energy statistics due
to their critical importance for a timely assessment of a fast-changing energy situation.

733

Close collaboration between energy statisticians and compilers of industrial statistics, as well as statisticians responsible for conducting household, labour
force and financial surveys, is of a paramount importance and should be fully encouraged and systematically promoted.

7.39

It is recommended that countries make efforts to establish a programme of sample surveys that would satisfy the needs of energy statistics in an inte-
grated way, i.e., as part of an overall national sample survey programme of enterprises and households, to avoid duplication of work and minimize the
response burden.

741

To ensure the regular conduct of energy surveys, it is recommended that the periodicity of such surveys be established from the very beginning. Countries
are encouraged to ensure that the survey design is optimized, keeping in mind the desirable use and inferences from the expected results, while informa-
tion not essential for the survey purposes should be avoided as much as possible.
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Chapter VI (continued)

747 Itis recommended, as the best option, that the frame for every list-based enterprise survey for energy industries be derived from a single general-purpose
statistical business register maintained by the statistical office, rather than from stand-alone registers for each individual survey.

748 For countries not maintaining a current up-to-date business register, it is recommended that the list of enterprises drawn from the latest economic census
and amended as necessary, based on relevant information from other sources, be used as a sampling frame.

7.67 Itis recommended that compilers of energy statistics use imputation as necessary, with the appropriate methods consistently applied. It is further recom-
mended that these methods comply with the general requirements as set out in international recommendations for other domains of economic statistics,
such as the International Recommendations for Industrial Statistics 2008.

7.68 As the application of estimation procedures is a complex undertaking, it is recommended that specialist expertise always be sought for this task.

Chapter VIIl. Energy balances

8.1

The energy balance should be as complete as possible so that all energy flows are, in principle, accounted for. It should be based firmly on the first law of
thermodynamics, which states that the amount of energy within any closed system is fixed and can neither be increased nor diminished unless energy is
brought into or sent out from that system.

8.5

Itis recommended that countries collect data at a level of detail that allows for the compilation of a detailed energy balance, as presented in table 8.1.
When such a level of detail is not available or practical, it is recommended that countries, at a minimum, follow the template of the aggregated energy
balance presented in table 8.2.

8.9 (a)

The energy balance is compiled with respect to a clearly defined reference period. In this respect, it is recommended that countries, as a minimum,
compile and disseminate an energy balance on an annual basis.

8.9(h)

All entries in the energy balance should be expressed in one energy unit (it is recommended that Joule is used for this purpose, although countries could
use other energy units, such as toe, tce, etc.). The conversion between energy units should be through the application of appropriate conversion factors
(see chapter IV) and the applied factors should be reported with the energy balance to make any conversion from physical units to Joules or other units
transparent and comparable.

8.9(j)

In the case of electricity generation from primary heat (nuclear, geothermal and concentrating solar), it is recommended that an estimate of the heat input
be used based on an efficiency of 33 per cent for nuclear and concentrating solar, and 10 per cent for geothermal as a default, unless country- or case-
specific information is available.

8.10

While the structuring of an energy balance depends on a country’s energy production and consumption patterns and the level of detail that the country
requires, it is recommended that common approaches be followed to ensure international comparability and consistency (see section 8.C).

8.12

While different columns (except “total”) represent various energy products, they might be grouped and sequenced in a way that adds to the analytical
value of the balance. In this connection, it is recommended that:

(a) Groups of energy products be mutually exclusive and based on SIEC;

(b) The column “total” follow the columns for individual energy products (or groups of products);

(¢) The column “total” be followed by supplementary columns containing additional subtotals such as “renewables”. The definition of such subtotals and
any additional clarification on the column'’s coverage should be provided in appropriate explanatory notes.

8.14

It is recommended that an energy balance contain three main blocks of rows as follows:

(a) Top block—flows representing energy entering and leaving the national territory, as well as stock changes to provide information on the supply of
energy on the national territory during the reference period;

(b) Middle block—flows showing how energy is transformed, transferred, used by energy industries for own use and lost in distribution and transmission;
(c) Bottom block—flows reflecting final energy consumption and non-energy use of energy products.

8.22

As countries may adopt different conventions for the calculation of the change in energy stocks, it is recommended that necessary clarification be provided
in country metadata. Countries are encouraged to collect comprehensive data on stock changes from large companies, private or public, as a minimum.

8.29

It is recommended that countries show in their balances, to the extent possible and applicable, energy transformation by the categories of plants, as
presented in para. 5.70

8.30

It is recommended that: (a) energy entering transformation processes (e.g., fuels into electricity generation and heat generation, crude oil into oil
refineries for the production of oil products, or coal into coke ovens for the production of coke and coke oven gas) be shown with a negative sign to
represent the input; and (b) energy that is an output of transformation activities be shown as a positive number.

8.35

It is recommended that final energy consumption be grouped into three main categories: (i) manufacturing, construction and non-fuel mining industries,
(i) transport and (iii) other, and further disaggregated according to countries’ needs (see chapter V for more detail).

8.36,
8.40

Taking into account the needs of energy policy makers and to ensure cross country comparability of energy balances, it is recommended that, in their
energy balance, countries show final energy consumption disaggregated according to the groups shown in table 5.3.

8.37

In the energy balances, data for energy use for transport should be disaggregated by mode of transport as shown in table 5.4.

8.45

The reasons for a large statistical difference should be examined because this indicates that the input data are inaccurate and/or incomplete.

8.48

When only main aggregates have to be shown, it is recommended that the template presented in table 8.2 be used, as applicable, to ensure international
comparability and assist in monitoring implementation of various international agreements and conventions.
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Chapter VI (continued)

8.51 Itis recommended that accuracy requirements applicable to basic energy data used in the balance be clearly described in the energy statistics metadata
of the country.

8.52 Itis recommended that countries estimate missing data in order to maintain the integrity of the balance and follow the imputation methods and general
principles established in other areas of statistics, as well as good practices applicable to energy statistics.

8.53 Itis recommended that countries provide a summary of the performed reconciliation in the energy balance metadata to ensure the transparency of the
energy balance preparation and to assist users in proper interpretation of the information contained therein and its relationship with other disseminated
statistics.

8.54 Itis recommended that the suitability of foreign merchandise trade statistics always be reviewed, and available data used to the maximum extent possible
to avoid duplication of efforts and publication of contradictory figures. It is further recommended that energy and trade statisticians regularly review data
collection procedures to ensure that the needs of energy statistics are met to the extent possible.

8.55 While countries may use various formats of commodity balances depending on their needs and circumstances, it is recommended that the format of the
energy balance and all applicable concepts defined in IRES be consistently used in the compilation of a commodity balance to ensure data consistency.

8.59 It is recommended that commodity balances be constructed at the national level for every energy commodity in use, however minor, with certain com-

modities aggregated for working purposes.

Chapter IX. Data quality assurance and metadata

9.13 Countries are encouraged to develop their own national quality assurance frameworks based on the approaches described in chapter IX or other interna-
tionally recognized approaches, taking into consideration their specific national circumstances.

9.15 Itis recommended that if, while compiling a particular energy statistics dataset, countries are not in a position to meet the accuracy and timeliness
requirements simultaneously, they produce provisional estimates, which would be available soon after the end of the reference period but would be based
on less comprehensive data content.

9.20 Countries are encouraged to develop or identify a set of quality measures and indicators that can be used to describe, measure, assess, document and
monitor over time the quality of their energy statistics outputs and make them available to users.

9.21 Countries are encouraged to select practical sets of quality measures and indicators that are most relevant to their specific outputs and can be used to
describe and monitor the quality of the data over time.

9.27 Countries are encouraged to regularly issue quality reports as part of their metadata.

9.28 Itis recommended that some form of quality review of energy statistics programmes be undertaken periodically, for example every four to five years or
more frequently, if significant methodological or other changes in the data sources occur.

9.38 Itis recommended that different levels of metadata detail be made available to users to meet the requirements of the various user groups.

9.41 The development of capacity in countries to disseminate national data and metadata using web technology and Statistical Data and Metadata Exchange
(SDMX) standards such as cross domain concepts is recommended as a means to standardize and reduce the international reporting burden.

9.42 Itis recommended that countries accord high priority to the development of metadata, to keeping them up-to-date, and to consider the dissemination

of metadata to be an integral part of the dissemination of energy statistics. In consideration of the integrated approach to the compilation of economic
statistics, it is also recommended that a coherent system and a structured approach to metadata across all areas of statistics be developed and adopted,
focusing on improving their quantity and coverage.

Chapter X. Dissemination

10.2 The dissemination policy should be user-oriented, reaching and serving all user groups, and provide quality information. While each user group has differ-
ent needs and preferred data formats, the goal should be to reach all kinds of users rather than targeting specific audiences. Therefore, both publications
and web sites should be designed as clearly as possible for the general public as well as for researchers and the media.

10.3 Countries are encouraged to work closely with the user community by conducting vigorous outreach campaigns, including building stable and produc-
tive relationships with users and key stakeholders.

104 Itis recommended that countries conduct user-satisfaction surveys with the periodicity established by the responsible national agency.

10.12 Countries are encouraged to develop their own statistical disclosure methods that best suit their specific circumstances.

1015 Itis recommended that countries implement the general rules on statistical confidentiality in such a way as to promote access to data while ensuring
confidentiality, in accordance with the recommended criteria in para. 10.15.

10.16 Itis recommended that countries make their energy data available on a calendar basis compatible with the practice adopted by the statistical authority of

the compiling country in other areas of statistics, preferably according to the Gregorian calendar and consistent with the recommendations set out in this
publication. For international comparability, countries that use the fiscal year should undertake efforts to report annual data according to the Gregorian
calendar.
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Chapter X (continued)

1017

Itis recommended that countries announce in advance the precise dates on which various series of energy statistics will be released. This advance release
schedule should be posted at the beginning of each year on the website of the national agency responsible for the dissemination of the official energy
statistics.

10.19 Taking into account both the policy needs and prevailing data compilation practices, countries are encouraged to:

(a) Release their monthly data within two calendar months after the end of the reference month, at least at the most aggregated level;
(b) Release their quarterly data within three calendar months after the end of the reference quarter; and
(c) Release their annual data within fifteen calendar months after the end of the reference year.

10.20 The early release of provisional estimates within one calendar month for monthly data on specific flows and products and within nine to twelve calendar
months for annual data is encouraged.

10.22 Provisional data should be revised when new and more accurate information becomes available. Such practice is recommended if countries can ensure
consistency between provisional and final data.

10.24 With respect to routine revisions, it is recommended that countries develop a revision policy that is synchronized with the release calendar. It is recom-
mended that these revisions be subject to prior notification to users to explain why revisions are necessary and to provide information on their possible
impact on the released outputs.

10.25 Countries are encouraged to develop a revision policy for energy statistics that is carefully managed and well-coordinated with other areas of statistics.

10.26 It is recommended that energy statistics be made available electronically, but countries are encouraged to choose the dissemination format that best
suits their users’ needs.

10.27 Countries are encouraged to harmonize their data with international standards, follow the recommendations provided in chapter IX on data quality assur-
ance and metadata for energy statistics, and develop and disseminate metadata in accordance with the recommendations provided.

10.28 Itis recommended that countries disseminate their energy statistics internationally as soon as they become available to national users and without any

additional restrictions. To ensure a speedy and accurate data transfer to international and regional organizations, it is recommended that countries use
SDMX format in the exchange and sharing of their data.

Chapter XI. Uses of basic energy statistics and balances

11.28 Due to differences between basic energy statistics/energy balances and energy accounts, countries are encouraged to clearly document and make
available the methods used for the reallocation and adjustment of data provided by basic energy statistics and balances to energy accounts.

11.33 The list of indicators presented in chapter Xl is not exhaustive. Countries are encouraged to develop the list of relevant indicators according to their policy
concerns and data availability.

11.34 For greenhouse gas emissions, countries are encouraged to make additional efforts to verify the compiled data and make any necessary adjustments in

order to ensure that the calculated emissions are internationally comparable.

G.

Implementation and revision policy

1.49. 'The present recommendations should be implemented by countries in a way appro-

priate to their own circumstances, including identified user needs, resources, priorities and
respondent burden. Additional guidance on more practical/technical matters (e.g., good prac-
tices, country case studies, etc.) relevant to the implementation of IRES will be provided in
the ESCM, which is envisaged to be updated more frequently than IRES.

1.50. Recommendations and encouragements. For the purposes of IRES, the term “recom-
mended” refers to a standard with which countries should comply, while the term “encour-
aged” indicates a desirable practice that is not part of the standard as such. With respect
to issues that might be relevant to compilers and users of energy statistics but that are not
explicitly covered in IRES, countries are encouraged to develop their own treatments and
clearly document them in their metadata.

1.51.

The IRES updating process is foreseen as a recurrent and well-organized procedure.

While preparation of editorial amendments and clarifications beyond dispute is the respon-
sibility of UNSD, any substantive changes in IRES will be discussed with countries and
relevant working groups before being endorsed by the United Nations Expert Group on
Energy Statistics and submitted to the United Nations Statistical Commission for adoption.






Chapter I
Scope of energy statistics

A. Energy and energy statistics

2.1.  Energy and its forms. Energy, as generally understood in physics, is the capacity of a
physical system to do work. Energy exists in different forms, such as light, heat and motion,
but they can all be put into two categories: potential energy (e.g., the energy “stored” in mat-
ter) and kinetic energy (the energy of motion). Examples of potential energy are chemical
energy (energy stored in the bonds of atoms and molecules), water stored in a reservoir at a
height (the potential energy stored is released when the water is allowed to fall/flow through
a turbine) and nuclear energy (energy stored in the nucleus of an atom). Examples of kinetic
energy are wind and falling water. When wind is blowing, it contains kinetic energy. Simi-
larly, when the potential energy of a reservoir of water is released it becomes kinetic energy,
which is then captured in a turbine.

2.2.  Energy in the statistical context. Not all energy is an object of statistical observa-
tion. Energy existing in nature and not having a direct impact on society is not measured
and monitored as part of energy statistics; however, national practices in this respect might
differ. In order to assist countries in making their energy statistics more policy relevant and
internationally comparable, this chapter provides recommendations on the scope of energy
statistics by describing which kinds of energy are to be statistically observed and discusses
related concepts and boundary issues. In this connection, it should be noted that the term
“energy statistics” is widely used, not only by energy statisticians, but also by compilers of
other statistics, policy makers and research institutions. Its meaning, as understood by differ-
ent groups, varies from a rather narrow interpretation focusing on production and consump-
tion of a few main energy products to broader versions covering basic energy statistics, energy
balances and energy accounts.

2.3.  Scope of energy statistics in IRES. The recommendations contained in this pub-
lication are focused on basic energy statistics and energy balances. The basic energy statis-
tics refer to statistics on energy stocks and flows, energy infrastructure, performance of the
energy industries, and the availability of energy resources within the national territory of a
given country during a reference period. Energy balances are an accounting framework for
the compilation and reconciliation of data on all energy products entering, exiting and used
within that territory. IRES provides a brief description of some of the uses of the basic energy
statistics and energy balances, such as the compilation of environmental-economic accounts,
energy indicators and greenhouse gas emissions, and identifies, wherever necessary, the main
conceptual differences.

2.4.  IRES promotes a multipurpose approach to energy statistics, in particular by empha-
sizing the idea of an energy data warchouse as an efficient way of meeting the data needs
of energy policy makers and energy analysts, as well as of compilers of energy accounts and
national accounts. Such an energy data warehouse may provide convenient access to data on
energy stocks and flows, as well as to selected statistics on energy producers and users (e.g.,
on energy infrastructure, employment and capital formation), selected data about the energy
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market (e.g., energy prices), statistics on reserves of mineral and energy resources, etc. It is
recognized that additional data might be needed to respond to specific policy concerns and/or
analytical questions. Countries may wish to identify such items and collect them according
to their priorities and available resources.

2.5.  Energy prices. IRES acknowledges the importance of the availability of reliable data
on energy prices and their movements (e.g., import and export prices of energy products,
consumer prices and their respective indices, etc.), as they are vital for monitoring energy
markets and developing effective energy policies.

2.6.  Mineral and energy resources. Energy resources refer to “all non-renewable energy
resources of both inorganic and organic origins discovered in the earth’s crust in solid, lig-
uid and gaseous form.”'* Energy reserves are part of the resources that, based on technical,
economic and other relevant (e.g., environmental) considerations, could be recovered and
for which extraction is justified to some extent. The exact definition of reserves depends on
the kind of resources in focus. Even though data on energy resources and reserves are gen-
erally collected by specialized governmental agencies (e.g., geological institutes), which are
assigned the responsibility of monitoring the depletion of energy resources, such data should
be obtained and included in the energy data warehouse.

2.7. Further elaboration of the scope of basic energy statistics is provided in the reference
list of data items presented in chapter VI. It contains all items desirable for the compilation
and dissemination of such statistics and serves as a reference list for countries to select the
relevant data items for national compilation, taking into account their needs, priorities and
resources. Given the interlinkages with other statistical domains (such as industrial and trade
statistics), the concepts presented in IRES are, to the extent possible, harmonized with those
of other statistical domains. It should be emphasized that the actual energy data collection
should be organized in close collaboration with other data collection activities carried out in
a given country (e.g., with programmes of enterprise or establishment censuses and surveys
based on the relevant recommendations adopted by the United Nations Statistical Commis-
sion, such as the International Recommendations for Industrial Statistics 2008 (UN 2009b),
the International Recommendations for Distributive Trade Statistics 2008 (UN 2009a), or the
International Merchandise Trade Statistics, Rev. 2 (UN 1998)), to avoid duplication of efforts

and ensure overall coherence of official statistics.

B. Basic concepts and boundary issues: an overview

2.8.  Energy statistics is a specialized statistical domain with a long history of usage of
specific concepts and related terminology firmly incorporated in data compilation and dis-
semination and widely accepted by the main users of energy statistics. In some cases, the
terms used in energy statistics have different meaning in other statistical areas, such as in
national accounts (see para. 5.16 for the example of “stocks”). In all cases in which such a
situation exists, the differences in the term’s meaning will be acknowledged and explained.

2.9.  Energy products. The term products is understood in the same way as in economic
statistics where it refers to all goods and services that are the result of production.” Energy
products are a subset of products. As a general guideline, it is recommended that energy
products refer to products exclusively or mainly used as a source of energy. They include
forms of energy suitable for direct use (e.g., electricity and heat) and energy products that
release energy while undergoing some chemical or other process (including combustion). By
convention, energy products also include peat, biomass and waste when and only when they
are used for energy purposes (see chapter I1I for details and classification of energy products).


www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/UNFCemr.pdf
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Scope of energy statistics

2.10. Since a number of energy products are transformed into other kinds of energy prod-
ucts prior to their consumption, a distinction is made between primary and secondary energy
products. This distinction is necessary for various analytical purposes, including for avoid-
ing the double-counting of energy production in cross-fuel tabulations, such as energy bal-
ances. Energy products can be obtained from both renewable (e.g., solar, biomass, etc.) and
non-renewable sources (e.g., coal, crude oil, etc.). It is important for both energy planning
and environmental concerns to distinguish between renewable and non-renewable energy
products, as well as to distinguish “infinite” renewable sources such as solar from cyclical
renewable sources such as biomass. For definitions and additional information on primary,
secondary, renewable and non-renewable energy products, see chapter V and annex A.

2.11. Boundary of energy products. The description of the boundary of the universe of
energy products is not always straightforward. For example, corncobs can be: (1) combusted
directly to produce heat; (2) used in the production of ethanol as a biofuel, (3) consumed as
food, or (4) thrown away as waste. To assist countries in the delineation of energy products,
IRES presents the SIEC, as well as the definitions of such products (see chapter III). Accord-
ing to the scope of SIEC, corncobs, as such, are considered energy products for the purpose
of energy statistics only in case (1) above, that is when they are combusted directly to produce
heat (c.f. paragraph 3.10). In all other cases, they either do not fall within the boundary of
energy statistics (when used as a source of food), or they enter the boundary of energy statistics
as a different product (e.g. ethanol).

2.12. Energy flows. In general, energy flows describe the various activities of economic
actors undertaken on the national territory of a compiling country, such as production of
energy products, their import, export and use. It is crucial that official energy statistics estab-
lish a broad understanding of the totality of energy flows and their impact on society and the
environment. Chapter V of IRES presents energy flows in more detail.

2.13. Production boundary. As a general guideline, the energy production boundary
includes the production of energy products by any economic unit, including households,
whether or not the production is: (i) their principal, secondary or ancillary activity; and/or
(ii) carried out for sale or delivery to other economic units or for own use. The definition of
energy production and related concepts is provided in chapter V.

2.14. Reference territory. In general, the term “reference territory” defines the geographical
scope of the statistics compiled and the criteria for allocating selected statistics to a particular
territory. Energy statistics have historically responded, among others, to the policy concerns
of the physical availability of energy and its uses within the territory of a country. Thus, the
criteria for allocating certain statistics to the country follow the physical location of the units
involved. The reference territory used in energy statistics and energy balances is the national
territory and is defined as the geographic territory under the effective economic control of
the national government. It comprises:

(@) 'Theland area;
(6) Airspace;

(¢) Territorial waters, including areas over which jurisdiction is exercised through
fishing rights and rights to fuels or minerals.

2.15. In a maritime territory, the economic territory includes islands that belong to the
territory. The national territory also includes any free trade zones, bonded warehouses or
factories operated by enterprises under customs control within the areas described above. By
convention, the territorial enclaves of other countries (e.g., embassies, consulates, military
bases, scientific stations, etc.) are treated as part of the national territory where they are
physically located.'®
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2.16. 'The definition of reference territory recommended for energy statistics largely approxi-
mates the economic territory of a country as used in economic statistics (see Balance of Pay-
ments and International Investment Position Manual, para. 4.5 and SNA 2008, para. 4.11).
However, it should be noted that the concept of economic territory in economic statistics
(including in energy accounts) is used in conjunction with the concept of the residence of
the economic unit, which is the determining factor in the allocation of the statistics to the
economic territory.

2.17.  Energy industries. Many countries publish indicators describing the activity of their
energy industries. However, individual country practices in defining the boundary of the
energy industries and the set of main indicators used to describe their activities may differ
significantly. For example, units considered to be part of energy industries may engage in
activities that are not related to energy. Even though these activities are not the main focus
of energy statistics, they are addressed by some of the data items described in chapter V1. To
improve international comparability of energy statistics, specific recommendations on the
definition of energy industries are provided in chapter V.

2.18. Energy production outside the energy industries. It should be stressed that energy
can be produced not only by energy industries but also by enterprises or establishments
engaged in energy production as a secondary or ancillary activity. For example, aluminium
producers may have their own power plant producing electricity primarily for internal con-
sumption. A sugar cane processing plant may use the remains after juice extraction from the
sugar cane (bagasse) as a fuel for heating. Similarly, waste materials (e.g., tires) can be inciner-
ated with heat recovery at installations designed for the disposal of mixed wastes or co-fired
with other fuels. In order to have a complete picture of the supply and demand of energy in
a country, it is important that data on the production of energy outside the energy industries
are also collected and included in total energy production.

2.19. Energy uses and energy consumers. Energy products can be used for various pur-
poses (e.g., as an input in the production of secondary energy products or for final consump-
tion) and by different user groups (e.g., various industries and households). The statistics on
energy consumption are of great importance for setting energy policy and for assessing the
efficiency of energy use, its environmental impact and others. The different types of energy
consumers may be grouped into various categories as necessary for analytical purposes. Uses

of energy products and user groups are further described in chapter V.



Chapter Il

Standard International Energy Product
Classification

A. Introduction

3.1.  In order to ensure cross-country and temporal comparability of energy statistics,
as well as their comparability with other statistics, it is of paramount importance to have
internationally agreed definitions of energy products and their classification. Such definitions
and classification should be promoted as a basic tool for energy statistics compilation and
dissemination both at national and international levels.

3.2.  'This chapter presents the list of internationally agreed definitions of energy products
and the Standard International Energy Product Classification (SIEC), which arranges them
in the structure of a statistical classification. The chapter contains a description of the pur-
pose and scope of SIEC, and presents the classification criteria and the classification itself.
In addition, correspondences between SIEC and other international product classifications,
such as the Harmonized Commodity Description and Coding System (HS) and the Central
Product Classification (CPC) are provided. These correspondences facilitate the integration
of energy statistics with other economic statistics, thereby increasing their analytical value.

3.3.  The correspondence with the HS is particularly useful as all international transac-
tions in energy products are defined in terms of HS. Many energy products are widely traded
internationally and energy companies are familiar with HS or its national equivalents. The
correspondence with HS is expected to facilitate data collection, as the documentation that
energy importing/exporting companies provide for customs purposes includes the relevant
HS codes. The CPC aggregates the HS headings into product groupings which are of par-

ticular interest for economic statistics and for various users.

3.4.  'The correspondence with HS and CPC presented in the chapter is indicative in the
sense that the HS and CPC categories are often broader in scope and may contain more ele-
ments than the corresponding SIEC category.'” However, in the case of national or regional
adaptations of the HS (such as the European Combined Nomenclature), the correspond-
ences may be more precise. This applies in particular to the categories for refined petroleum
products.

B. Purpose and scope of SIEC

3.5.  'The main purpose of SIEC is to serve as a basis for developing or revising national
classification schemes for energy products so as to make them compatible with international
standards and, consequently, to ensure significantly improved cross-country comparability
of energy data. SIEC is intended to be a multipurpose classification, meaning that individual
SIEC products and aggregates are defined to be suitable for the production of energy statistics
under different country circumstances and are relevant for the presentation and analysis of
energy data in various policy and analytical contexts. In this connection, it is recognized

7 In table 3.1, this is indicated
with an asterisk next to the
relevant link.
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SIEC does not cover underground
deposits of energy resources,

i.e. “non-renewable energy
resources of both inorganic and
organic origin discovered in the
earth’s crust in solid, liquid and
gaseous form”. A classification

of underground mineral and
energy resources is expected to
be provided in the forthcom-

ing SEEA-Energy (as part of the
general SEEA classification of
“natural resources”), based on
the definitions and classification
of the United Nations Framework
Classification for Fossil Energy and
Mineral Reserves and Resources
(UNFC).

The term fuel refers to energy
sources, whether primary or sec-
ondary, that must be subjected
to combustion or fission in order
to release for use the energy
stored up in them.

For the purposes of the discus-
sion on the scope of SIEC, fossil
fuels refer to coal, peat, oil and
natural gas, even though the
inclusion of peat in fossil fuels is
not universally accepted.

Although, strictly speaking,

part of waste can have a fossil
origin, this part has already been
accounted for as used (often for
non-energy purposes), thus it

is treated together with other
fuels of non-fossil origin to avoid
imbalances in the energy flows.
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that SIEC should be periodically reviewed and revised as necessary to reflect changes in the
patterns of energy production and consumption.

3.6.
(i) facilitate and standardize the compilation and processing of energy data by providing
a uniform and hierarchical coding system; (ii) ensure international comparability of dis-
seminated national data; and (iii) facilitate the linking of data on stocks and flows of energy
products with data on international trade in energy products and other economic statistics.

SIEC is designed to support the collection of data from data reporters and will:

3.7.
production, transformation and consumption of energy throughout an economy. Thus the
scope of SIEC consists of the following:'®

SIEC aims to cover all products necessary to provide a comprehensive picture of the

(@) Fuels' that are produced/generated by an economic unit (including households),
and are used or might be used as sources of energy; and

(6) Electricity that is generated by an economic unit (including households), and /eat
'y g y g
generated and sold to third parties by an economic unit.

3.8.

explained below.

In order to define the scope of SIEC more precisely, the fuel coverage is further

(i) All fossil fuels?® are within the scope of SIEC whether or not they are used for
energy purposes, but an exception is made for peat used for non-energy purposes,

which should be excluded.

(i) Products derived from fossil fuels are always within the scope of SIEC when used
(or intended to be used) for energy purposes, i.c. as fuels.

(iif) Products derived from fossil fuels used (or intended to be used) for non-energy

purposes are within the scope only if they are the output of energy industries (e.g.

refineries, gas plants or coal mining, coal manufacturing industries). They are

included because they explain how much an apparent supply of energy is used for

other purposes and allow for a complete assessment of the industries involved.

3.9.
during the refining of crude oil. Even though they are ordinarily used for non-energy pur-
poses, their production and consumption are recorded in energy statistics as this allows for
the monitoring of the different products obtained from the refinery intake of crude oil and
the assessment of the part of crude oil used for non-energy purposes. This is of relevance to
energy planners, provided that the consumption of these products is explicitly identified as
non-energy use. On the other hand, plastics, even if derived from a fossil fuel such as crude
oil, are not considered within the scope of SIEC as they are not an output of the refinery but

One example of products in category (iii) mentioned above are lubricants produced

are obtained by further processing of refinery products by other industries.

3.10. Some fuels such as waste,?' agricultural crops or other biomass are not of fossil origin.
Such products are within the scope of SIEC only when used for energy purposes. Thus, the
inclusion of these products in total energy production depends on their use, i.e. it is derived
from demand-side information.

3.11. In IRES, the term energy product is defined as any product covered by the scope of
SIEC, as formulated above.

3.12. It should be noted that, while SIEC provides definitions for all energy products, the
scope of individual applications of energy statistics may cover just a subset of SIEC. For
example, while SIEC includes nuclear fuels in the scope of energy products, they are not
used in energy balances.



Standard International Energy Product Classification

C. (lassification criteria and coding system

3.13. 'The SIEC categories are designed to be exhaustive and mutually exclusive, so that
any product within the general scope would belong to only one SIEC category for any
given application.?? At the highest level, SIEC provides ten sections for different fuels,
electricity and heat. The eight fuel categories represent broad fuel types distinguished by
their origin and characteristics, covering coal, peat and peat products, oil shale/oil sands,
natural gas, oil, biofuels, waste, nuclear fuels and other fuels. Where applicable, these fuel
categories are further disaggregated by physical characteristics (e.g. brown coal vs. hard
coal) and stage of processing. In the latter case, in each section the unprocessed products
appear first (in order of the coding system), followed by processed products. For some of
the fuel categories, reference to the use is made since the specifications of the product make
it fit for certain types of use (e.g., kerosene and its disaggregation into kerosene-type jet
fuel and other kerosene).

3.14. Some products in SIEC, although physically similar, may be considered as different
products due to different origin or intended use. For instance, several of the included gases
may contain similar chemical components, but originate from different processes. This
is the case for the categories natural gas and landfill gas, both of which consist mainly of
methane, but differ in their source and method of production. Likewise, natural gas liquids
and liguefied petroleum gas both contain propane, but the latter category refers to a mix of
gases that only contains propane and butane, whereas the former category represents a less
refined mix of gases. Another example is the category feedstocks, which may consist of energy
products that can be found in other categories (e.g., naphtha) but are characterized by the
fact of being destined for a particular use.

3.15. 'The top-level categories representing electricity and heat are not further disaggre-
gated in the classification. Unlike fuels, these products are not physical substances that can
easily be distinguished by origin, composition or intended purpose. Electricity and heat can
be produced through different processes, such as direct conversion of the energy in solar
radiation, falling water or release through combustion of fuels. The distinction between
different production processes is important for energy statistics and may be obtained by
disaggregating information on the production side (see chapter V for more details).

3.16. 'The distinctions between primary and secondary energy products, as well as between
renewable and non-renewable energy products, are not explicit classification criteria in SIEC,
although in many cases a complete detailed SIEC category can cleatly be assigned to one
set. The list of products considered primary or secondary and renewable or non-renewable
is given in annex A.

Coding system

3.17. 'The SIEC hierarchy consists of four levels referred to as sections (the first level), divi-
sions (the second level), groups (the third level), and classes (the fourth level). The coding
system consists of a four-digit numerical code, with the first digit referring to the section,
the first two digits to the division, and so on. Thus, all four digits, taken together, designate
a particular class of the classification.

3.18. 'The hierarchy groups basic categories into higher-level aggregations according to the
criteria described above. The purpose is to provide a set of levels, with each level being used
to provide statistical information that is analytically useful.
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22 |n some cases, demands for ener-

gy statistics require a different
treatment for energy products.
One such example would be the
classification of certain chemical
compounds as individual oil
products in terms of production,
but as refinery feedstocks in
terms of inputs used. However, in
both applications the treatment
is unambiguous and the energy
balances include a mechanism to
match these different flows. See
also para. 3.14.
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Table 3.1

Note: Coal products refer to the
products derived from hard coal
and brown coal. Peat products refer
to products derived from peat. Oil
products refer to products derived
from the processing of conventional
crude oil, NGLs, other hydrocarbons,
refinery feedstocks, etc.

Descriptions and definitions of the
CPC and HS codes can be accessed
on the websites of their custodians,
the United Nations Statistics Division
(UNSD) and the World Customs
Organization (WCO), respectively.

An asterisk (*) next toa CPC or HS
code indicates that this link is a
partial link only.

Revised correspondence tables
between SIEC and updated versions
of the CPC or HS are available on
the UNSD Classifications website at
http://unstats.un.org/unsd/class.

Standard International Energy Product Classification (S/EC)

0 Coal
01 Hard coal
on 0110  Anthracite 11010* 2701.11
012 Bituminous coal
0121  Coking coal 11010* 2701.19
0129  Other bituminous coal 11010* 2701.12
02 Brown coal
021 0210  Sub-bituminous coal 11030* 2702.10%
022 0220 Lignite 11030* 2702.10%
03 Coal products
031 Coal coke
0311 Coke oven coke 33100* 2704*
0312 Gas coke 33100* 2704*
0313 Coke breeze 33100* 2704*
0314  Semi cokes 33100* 2704*
032 0320 Patentfuel 11020 2701.20
033 0330 Brown coal briquettes (BKB) 11040 2702.20
034 0340 Coaltar 33200* 2706
035 0350 Coke oven gas 17200* 2705*%
036 0360  Gas works gas (and other manufactured 17200* 2705*
gases for distribution)
037 Recovered gases
0371  Blast furnace gas 17200* 2705*
0372  Basic oxygen steel furnace gas 17200* 2705*
0379  Other recovered gases 17200* 2705*
039 0390 Other coal products 33500%, 34540* 2707,2708.10%,
2708.20%, 2712.90*
1 Peat and peat products
n Peat
m 1110  Sod peat 11050* 2703*
112 1120  Milled peat 11050* 2703*
12 Peat products
121 1210  Peat briquettes 11050* 2703*
129 1290  Other peat products 11050% 33100%, 2703% 2704%,
33200% 33500* 2706%,2712.90%
2 Oil shale/oil sands
20 Oil shale/oil sands
200 2000 Oil shale/oil sands 12030 271410
3 Natural gas
30 Natural gas
300 3000 Natural gas 12020 271111, 2711.21
4 Qil
4 Conventional crude oil
410 4100  Conventional crude oil 12010* 2709*
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42 Natural gas liquids (NGL)
420 4200 Natural gas liquids (NGL) 33420* 271114, 2711.19%, 2711.29*
43 Refinery feedstocks
430 4300 Refinery feedstocks a a
44 Additives and oxygenates
440 4400 Additives and oxygenates 34131%,34139%, 2207.20%,2905.11,2909.19%,
34170*, others others
45 Other hydrocarbons
450 4500 Other hydrocarbons 12010* 34210* 2709%,2804.10
46 Qil products
461 4610  Refinery gas 33420 2711.29%
462 4620 Ethane 33420% 2711.19%, 2711.29*%
463 4630 Liquefied petroleum gases (LPG) 33410 2711.12,2711.13
464 4640 Naphtha 33330* 2710.11*
465 Gasolines
4651  Aviation gasoline 33310* 2710.11*
4652  Motor gasoline 33310* 2710.11*
4653  Gasoline-type jet fuel 33320 2710.11*
466 Kerosenes
4661  Kerosene-type jet fuel 33342 2710.19*
4669  Other kerosene 33341 2710.19*
467 Gas oil/diesel oil and heavy gas oil
4671  Gas oil/diesel oil 33360* 2710.19%
4672  Heavy gas ol 33360* 2710.19*
468 4680  Fuel oil 33370 2710.19*
469 Other oil products
4691  White spirit and special boiling point 33330* 2710.11*
industrial spirits
4692  Lubricants 33380* 2710.19*
4693  Paraffin waxes 33500* 2712.20%
4694  Petroleum coke 33500%, 34540* 2708.20% 2713.11,2713.12
4695 Bitumen 33500 2713.20
4699  Other oil products n.e.c. 33330% 33350%, 2707*,2708.10% 2710.11%,
33380% 33420%, 2710.19%, 2711.14%, 2712.10%,
33500%, 34540* 2712.20% 2712.90% 2713.90
5 Biofuels
51 Solid biofuels
51 Fuelwood, wood residues and by-products
5111 Wood pellets 39280* 4401.30*
5119  Other fuelwood, wood residues 03130, 31230, 4401.10, 4401.21,
and by-products 39280* 4401.22,4401.30*
512 5120 Bagasse 39140* 2303.20*
513 5130  Animal waste 34654* 3101*
514 5140 Black liquor 39230* 3804.00*

a
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Since the definition of feedstocks
is primarily based on intended
use, giving an explicit CPC/HS
link could be misleading. Feed-
stocks may cover a wider range
of products, including naphthas
(HS 2710.11) and pyrolysis gaso-
line (HS 2707.50) among others.
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SIEC Headings

Correspondences

Section/
Division/
Group CPCVer.2 HS 2007
515 5150  Other vegetal material and residues 01913, 21710, 0901.90%, 1213, 1802,
34654%,39120%, 2302%, 2304, 2305, 2306,
39150% 3101
516 5160  Charcoal 34510 4402
52 Liquid biofuels
521 5210 Biogasoline 34131%,34139%, 2207.20%,2905.11%,
34170% 2905.13%,2905.14%,
2909.19%
522 5220 Biodiesels 35490* 3824.90*
523 5230 Biojet kerosene
529 5290 Other liquid biofuels
53 Biogases
531 Biogases from anaerobic fermentation
5311  Landfill gas 33420* 2711.29*
5312 Sewage sludge gas 33420* 2711.29*
5319  Other biogases from anaerobic 33420* 2711.29*%
fermentation
532 5320 Biogases from thermal processes
6 Waste
61 Industrial waste
610 6100  Industrial waste 3921,39220,39240,  2525.30, 2601, 3915, 4004,
39250, 39260, 39270, 4012.20, 4115.20, 4707,
39290 5003, 5103.20, 5103.30,
5104, 5202, 5505,6309, 6310
62 Municipal waste
620 6200 Municipal waste 39910 3825.10
7 Electricity
70 Electricity
700 7000 Electricity 17100 2716
8 Heat
80 Heat
800 8000 Heat 17300 2201.90*
9 Nuclear fuels and other fuels n.e.c.
91 Uranium and plutonium
910 Uranium and plutonium
9101  Uranium ores 13000* 2612.10
9109  Other uranium and plutonium 33610, 33620, 2844.10, 2844.20, 2844.30%,
33630% 33710, 2844.50, 8401.30
33720
92 Other nuclear fuels
920 9200  Other nuclear fuels 33630% 33690* 2844.30%, 2844.40%
99 Other fuels n.e.c.
990 9900 Otherfuelsn.e.c.
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D. Definitions of energy products

3.19. 'The list of internationally agreed definitions of the products in SIEC is provided
below. The definitions are the result of the work of the InterEnerStat and have been reviewed
and supported by the Oslo Group on Energy Statistics and the United Nations Expert Group
on Energy Statistics.?* The definitions of particular products are followed, whenever neces-
sary, by remarks providing additional clarifications. In cases where a SIEC category is identi-
cal at different levels, i.e. not further subdivided, only the code at the higher level is shown.
The definition naturally applies also to the item at the lower level of the classification.

0 Coal

This section includes coal, i.e. solid fossil fuel consisting of carbonized vegetal matter and
coal products derived directly or indirectly from the various classes of coal by carbonization
or pyrolysis processes, by the aggregation of finely divided coal or by chemical reactions with
oxidizing agents, including water.

Remark: There are two main categories of primary coal, hard coal (comprising medium- and
high-rank coals) and brown coal (low-rank coals), which can be identified by their Gross
Calorific Value (GCV) and the vitrinite mean random reflectance percentage (Rr). Peat is
not included here.

01 Hard coal

Coals with a gross calorific value (moist, ash-free basis) which is not less than 24 M]/kg, or
which is less than 24 M]/kg, provided that the coal has a vitrinite mean random reflectance
greater than or equal to 0.6 per cent. Hard coal comprises anthracite and bituminous coals.

011 Anthracite

A high-rank, hard coal with a gross calorific value (moist, ash-free basis) greater than or equal
to 24 M]/kg and a vitrinite mean random reflectance greater than or equal to 2.0 per cent.

Remark: Anthracite usually has less than 10 per cent volatile matter, a high carbon content
(about 8698 per cent carbon) and is non-agglomerating. It is mainly used for industrial and
household heat raising,

012 Bituminous coal

A medium-rank hard coal with either a gross calorific value (moist, ash-free basis) not less
than 24 MJ/kg and with a vitrinite mean random reflectance less than 2.0 per cent, or a gross
calorific value (moist, ash-free basis) less than 24 M]/kg provided that the vitrinite mean
random reflectance is equal to or greater than 0.6 per cent.

Remark: Bituminous coals are agglomerating and have a higher volatile matter and lower
carbon content than anthracite. They are used for industrial coking and heat raising and
household heat raising.

0121 Coking coal

Bituminous coal that can be used in the production of a coke capable of supporting a blast
furnace charge.

0122  Other bituminous coal
This class includes bituminous coal not included under coking coal.

Remark: This is sometimes referred to as steam coal.
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23 The definitions for nuclear fuel
are not in the scope of products
discussed by InterEnerStat and
have instead been provided by
the International Atomic Energy
Agency (IAEA).
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02 Brown coal

Coals with a gross calorific value (moist, ash-free basis) less than 24 M]J/ kg and a vitrinite
mean random reflectance less than 0.6 per cent.

Remark: Brown coal comprises sub-bituminous coal and lignite.

021 Sub-bituminous coal

Brown coal with a gross calorific value (moist, ash-free basis) equal to or greater than 20 M]J/kg
but less than 24 M]/kg.

022 Lignite

Brown coal with a gross calorific value (moist, ash-free basis) less than 20 M]/kg.

03 Coal products

This division includes products derived directly or indirectly from the various classes of coal
by carbonization or pyrolysis processes, or by the aggregation of finely divided coal or by
chemical reactions with oxidising agents, including water.

031 Coal coke

This group includes the solid, cellular, infusible material remaining after the carbonization
of certain coals.

Remark: Various cokes are defined according to the type of coal carbonized and their condi-
tions of carbonization or use: coke oven coke, gas coke, coke breeze and semi cokes.

0311 Coke oven coke
The solid product obtained from carbonization of coking coal at high temperature.

Remark: Coke oven coke is low in moisture, and volatile matter and has the mechanical
strength to support a blast furnace charge. It is used mainly in the iron and steel industry
acting as heat source and chemical agent.

0312 Gas coke
A by-product from the carbonization of bituminous coal for the manufacture of gas works gas.

Remark: Gas coke is used mainly for heating purposes.

0313 Coke breeze
Coke breeze comprises particles of coke of sizes less than 10 mm.

Remark: Coke breeze is the residue from screening coke. The coke that is screened may be
made from bituminous or brown coals.

0314 Semi cokes
Consists of cokes produced by low temperature carbonization.

Remark: Note that semi cokes may be made from bituminous and brown coals and are used
as a heating fuel.

032 Patent fuel

A composition fuel made by moulding hard coal fines into briquette shapes with the addition
of a binding agent.

Remark: Sometimes referred to as hard coal briquettes.
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033 Brown coal briquettes (BKB)

A composition fuel made of brown coal produced by briquetting under high pressure with
or without the addition of a binding agent.

Remark: Either sub-bituminous coal or lignite may be used, including dried lignite fines and
dust.

034 Coaltar

The liquid by-product of the carbonization of coal in coke ovens.

Remark: Coal tar may be separated by distillation into several liquid products that may be
used for pharmaceutical or wood preservative purposes.

035 Coke oven gas

A gas produced from coke ovens during the manufacture of coke oven coke.

036 Gas works gas (and other manufactured gases for distribution)

This group includes gases obtained from the carbonization or gasification of carbonaceous
material of fossil or biomass origins in gas works. The gases comprise: (2) gases obtained from
carbonization or gasification of coals, cokes, biomass or waste; and () substitute natural gas
(a methane-rich gas) made from synthesis gas.

Remark: Synthesis gas is a mixture of mainly hydrogen and carbon monoxide obtained by
cracking hydrocarbons with high temperature steam. The hydrocarbons may be taken from
fossil fuels, biofuels or wastes.

037 Recovered gases

Combustible gases of solid carbonaceous origin recovered from manufacturing and chemical
processes of which the principal purpose is other than the production of fuel. This includes
gases containing carbon monoxide resulting from the partial oxidation of (2) carbon present
as coke acting as a reductant in the process, (6) carbon anodes, or (¢) carbon dissolved in iron.

Remark: Recovered gases may also be referred to as waste or off gases.

0371 Blast furnace gas

The by-product gas of blast furnace operation consisting mainly of nitrogen, carbon dioxide
and carbon monoxide.

Remark: The gas is recovered as it leaves the furnace. Its calorific value arises mainly from
the carbon monoxide produced by the partial combustion of coke and other carbon bearing
products in the blast furnace. It is used to heat blast air and as a fuel in the iron and steel
industry. It may also be used by other nearby industrial plants. Note that where carbonized
biomass (e.g., charcoal or animal meal) is used in blast furnaces, part of the carbon supply
may be considered renewable.

0372 Basic oxygen steel furnace gas

The by-product gas of the production of steel in a basic oxygen furnace. The gas is recovered
as it leaves the furnace.

Remark: The concentration of carbon monoxide in this gas is higher than that in blast furnace
gas. The gas is also known as converter gas, LD gas or BOSF gas.
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0373 Other recovered gases

Combustible gases of solid carbonaceous origin recovered from manufacturing and chemical
processes not elsewhere defined.

Remark: Examples of fuel gas production from metals and chemicals processing are in the
production of zing, tin, lead, ferroalloys, phosphorus and silicon carbide.

039 Other coal products

This group includes coal products not elsewhere classified in section 0.

1 Peatand peat products

This section comprises peat, a solid formed from the partial decomposition of dead vegetation
under conditions of high humidity and limited air access (initial stage of coalification) and
any products derived from it.

11  Peat

A solid formed from the partial decomposition of dead vegetation under conditions of high
humidity and limited air access (initial stage of coalification). It is available in two forms for
use as a fuel: sod peat and milled peat.

Remark: Milled peat is also made into briquettes for fuel use. Peat is not considered a renew-
able resource as its regeneration period is long.

111 Sod peat

Slabs of peat, cut by hand or machine, and dried in the air.

112 Milled peat

Granulated peat produced by special machines.

Remart: Milled peat is used in power stations or for briquette manufacture.

12 Peat products

This division includes products such as peat briquettes derived directly or indirectly from sod
peat and milled peat.

121 Peat briquettes

A fuel comprising of small blocks of dried, highly compressed peat made without a binding
agent.

Remark: Used mainly as a household fuel.

129 Other peat products

Peat products not elsewhere specified such as peat pellets.

2 Qil shale/oil sands

A sedimentary rock that contains organic matter in the form of kerogen. Kerogen is a waxy
hydrocarbon-rich material regarded as a precursor of petroleum.

Remark: Oil shale may be burned directly or processed by heating to extract shale oil. While
oil shale is classified here, the oils extracted from oil shale and oil sands are included in SIEC

division 45 (Other hydrocarbons).
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3 Natural gas

A mixture of gaseous hydrocarbons, primarily methane, but generally also including ethane,

& Y p Y & Y &
propane and higher hydrocarbons in much smaller amounts and some non-combustible gases
such as nitrogen and carbon dioxide.

Remark: The majority of natural gas is separated from both non-associated gas originating
from fields producing hydrocarbons only in gaseous form, and associated gas produced in
association with crude oil.

The separation process produces natural gas by removing or reducing the hydrocarbons other
than methane to levels that are acceptable in the marketable gas. The natural gas liquids
(NGL) removed in the process are distributed separately.

Natural gas also includes methane recovered from coal mines (colliery gas) or from coal seams
(coal seam gas) and shale gas. When distributed it may also contain methane from anaerobic
fermentation or the methanation of biomass.

Natural gas may be liquefied (LNG) by reducing its temperature in order to simplify stor-
age and transportation when production sites are remote from centers of consumption and
pipeline transportation is not economically practicable.

4 Oil

Liquid hydrocarbons of fossil origins comprising (i) crude oil; (ii) liquids extracted from
natural gas (NGL); (iii) fully or partly processed products from the refining of crude oil, and
(iv) functionally similar liquid hydrocarbons and organic chemicals from vegetal or animal
origins.

41 Conventional crude oil

A mineral oil of fossil origin extracted by conventional means from underground reservoirs,
and comprising liquid or near-liquid hydrocarbons and associated impurities such as sulphur
and metals.

Remark: Conventional crude oil exists in the liquid phase under normal surface temperature
and pressure, and usually flows to the surface under the pressure of the reservoir. This is
termed conventional extraction. Crude oil includes condensate from condensate fields and
field or lease condensate extracted with the crude oil.

'The various crude oils may be classified according to their sulphur content (sweet or sour) and
API gravity (heavy or light). There are no rigorous specifications for the classifications, but a
heavy crude oil may be assumed to have an API gravity of less than 20° and a sweet crude oil
may be assumed to have less than 0.5 per cent sulphur content.

42 Natural gas liquids (NGL)

Natural gas liquids are a mixture of ethane, propane, butane (normal and iso), (iso)pentane
and a few higher alkanes collectively referred to as pentanes plus.

Remark: NGL are produced in association with oil or natural gas. They are removed in field
facilities or gas separation plants before sale of the gas. All of the components of NGL except
ethane are either liquid at the surface or are liquefied for disposal.

The definition given above is the most commonly used. However, there is some use of terms
based on the vapour pressure of the components that are liquid at the surface or can be easily
liquefied. The three resulting groups are in order of increasing vapour pressure: condensates,
natural gasoline and liquefied petroleum gas.
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NGL may be distilled with crude oil in refineries, blended with refined oil products or used
directly. NGL differs from LNG (liquefied natural gas), which is obtained by liquefying
natural gas from which the NGL has been removed.

43 Refinery feedstocks

This division includes refinery feedstocks, i.e. oils or gases from crude oil refining or the pro-
cessing of hydrocarbons in the petrochemical industry that are destined for further processing
in the refinery excluding blending. Typical feedstocks include naphthas, middle distillates,
pyrolysis gasoline and heavy oils from vacuum distillation and petrochemical plants.

44 Additives and oxygenates

Compounds added to or blended with oil products to modify their properties (octane, cetane,
cold properties, etc.).

Remark: Examples are: (2) oxygenates such as alcohols (methanol, ethanol) and ethers MTBE
(methyl tertiary butyl ether), ETBE (ethyl tertiary butyl ether), TAME (tertiary amyl methyl
ether); (b) esters (e.g., rapeseed or dimethylester, etc.); and (¢) chemical compounds (such as
TML (tetra methyl lead), TEL (tetra ethyl lead) and detergents). Some additives/oxygenates
may be derived from biomass while others may be of fossil hydrocarbon origin.

45 Other hydrocarbons

This division includes non-conventional oils and hydrogen. Non-conventional oils refer to oils
obtained by non-conventional production techniques, that is, oils extracted from reservoirs
containing extra heavy oils or oil sands that need heating or treatment (e.g., emulsification)
in situ before they can be brought to the surface for refining/processing. They also include
oils extracted from oil sands, extra heavy oils, coal and oil shale that are at, or can be brought
to, the surface without treatment and require processing after mining (ex situ processing).
Non-conventional oils may also be produced from natural gas.

Remark: The oils may be divided into two groups: (i) oils for transformation (e.g., synthetic
crudes extracted from extra heavy oils, oil sands, coal and oil shale); and (ii) oils for direct use
(e.g., emulsified oils, such as orimulsion and gas-to-liquid (GTL) liquids). Oil sands are also
known as tar sands. Extra heavy oils are also known as bitumen. This is not the oil product
of the same name made from vacuum distillation residue. Although not a hydrocarbon,
hydrogen is included here unless it is a component of another gas.

46 Oil products

Products obtained from crude oil, non-conventional oils or gases from oil and gas fields. They
may be produced through the refining of conventional crude and non-conventional oils or
during the separation of natural gas from gases extracted from oil or gas fields.

461 Refinery gas

Includes a mixture of non-condensable gases, mainly consisting of hydrogen, methane,
ethane and olefins obtained during distillation of crude oil or treatment of oil products (e.g.,
cracking) in refineries or from nearby petrochemical plants.

Remark: It is used mainly as a fuel within the refinery.
462 Ethane
A naturally gaseous straight-chain hydrocarbon (C,Hy).

Remark: Ethane is obtained at gas separation plants or from the refining of crude oil. It is a
valuable feedstock for petrochemical manufacture.
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463 Liquefied petroleum gases (LPG)

LPG refers to liquefied propane (C;Hg) and butane (C,H,,) or mixtures of both. Commercial
grades are usually mixtures of the gases with small amounts of propylene, butylene, isobutene
and isobutylene stored under pressure in containers.

Remark: The mixture of propane and butane used varies according to purpose and season of
the year. The gases may be extracted from natural gas at gas separation plants or at plants re-
gasifying imported liquefied natural gas. They are also obtained during the refining of crude
oil. LPG may be used for heating and as a vehicle fuel.

See also the definition for natural gas liquids. Certain oil field practices also use the term LPG

to describe the high vapour pressure components of natural gas liquids.

464 Naphtha

Light or medium oils distilling between 30°C and 210°C that do not meet the specification
for motor gasoline.

Remark: Different naphthas are distinguished by their density and the content of paraflins,
isoparaffins, olefins, naphthenes and aromatics. The main uses for naphthas are as feedstock
for high-octane gasolines and the manufacture of olefins in the petrochemical industry.

465 Gasolines

Complex mixtures of volatile hydrocarbons distilling between approximately 25°C and
220°C and consisting of compounds in the C, to C,, range.

Remark: Gasolines may contain blending components of biomass origin, especially oxygen-
ates (mainly ethers and alcohols), and additives may be used to boost certain performance
features.

4651 Aviation gasoline

Gasoline prepared especially for aviation piston engines with additives that assure perform-
ance under flight conditions. Aviation gasolines are predominantly alkylates (obtained by
combining C; and C; isoparafhins with C;, C, and C; olefins) with the possible addition of
more aromatic components including toluene. The distillation range is 25°C to 170°C.

4652 Motor gasoline

A mixture of some aromatics (e.g., benzene and toluene) and aliphatic hydrocarbons in the
G, to Cy, range. The distillation range is 25°C to 220°C.

Remark: Additives are blended to improve octane rating, improve combustion performance,
reduce oxidation during storage, maintain cleanliness of the engine and improve capture of
pollutants by catalytic converters in the exhaust system. Motor gasoline may also contain
biogasoline products when blended.

4653 Gasoline-type jet fuel

Light hydrocarbons for use in aviation turbine power units, distilling between 100°C and
250°C. They are obtained by blending kerosene and gasoline or naphtha in such a way that
the aromatic content does not exceed 25 per cent in volume, and the vapour pressure is

between 13.7 kPa and 20.6 kPa.

Remark: Gasoline-type jet fuel is also known as aviation turbine fuel.
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466 Kerosenes

Mixtures of hydrocarbons in the range C, to C,; and distilling over the temperature interval
145°C to 300°C, but not usually above 250°C and with a flash point above 38°C.

Remark: The chemical compositions of kerosenes depend on the nature of the crude oils
from which they are derived and the refinery processes that they have undergone. Kerosenes
obtained from crude oil by atmospheric distillation are known as straight-run kerosenes. Such
streams may be treated by a variety of processes to produce kerosenes that are acceptable for
blending as jet fuels.

Kerosenes are primarily used as jet fuels. They are also used as domestic heating and cooking
fuels, and as solvents. Kerosenes may include components or additives derived from biomass

when blended.

4661 Kerosene-type jet fuel

A blend of kerosenes suited to flight conditions with particular specifications, such as freez-
ing point.

Remark: The specifications are set down by a small number of national standards committees,
most notably ASTM (United States of America), MOD (United Kingdom of Great Britain
and Northern Ireland), GOST (Russia).

4669 Other kerosene

Kerosene that is used for heating, cooking, lighting, solvents and internal combustion engines.
Remark: Other names for this product are burning oil, vaporizing oil, power kerosene and
illuminating oil.

467 Gas oil/diesel oil and heavy gas oil

This group includes gas oils and heavy gas oils.

4671 Gas oil/diesel oil

Gas oils are middle distillates, predominantly of carbon number range C,; to C,; and with a
distillation range of 160°C to 420°C.

Remark: The principal marketed products are fuels for diesel engines (diesel oil), heating oils
and marine fuel.

Gas oils are also used as middle distillate feedstock for the petrochemical industry and as
solvents.

4672 Heavy gas oil

A mixture of predominantly gas oil and fuel oil that distills in the range of approximately

380°C to 540°C.
468 Fuel oil

Comprises residual fuel oil and heavy fuel oil. Residual fuel oils have a distillation range of
350°C to 650°C and a kinematic viscosity in the range 6 to 55 cSt at 100°C. Their flash point
is always above 60°C and their specific gravity is above 0.95. Heavy fuel oil is a general term
describing a blended product based on the residues from various refinery processes.

Remark: Other names commonly used to describe fuel oil include: bunker fuel, bunker C,
fuel oil No. 6, industrial fuel oil, marine fuel oil and black oil.

Residual and heavy fuel oil are used in medium to large industrial plants, marine applications
and power stations in combustion equipment such as boilers, furnaces and diesel engines.
Residual fuel oil is also used as fuel within the refinery.
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469 Other oil products

This group includes oil products not covered in groups 461-468.

4691 White spirit and special boiling point industrial spirits

White spirit and special boiling point (SBP) industrial spirits are refined distillate interme-
diates with a distillation in the naphtha/kerosene range. They are mainly used for non-fuel
purposes and sub-divided as: () white spirit—an industrial spirit with a flash point above
30°C and a distillation range of 135°C to 200°C; and (b) industrial spirit (SBP)—light oils
distilling between 30°C and 200°C.

Remark: There are seven or eight grades of industrial spirits, depending on the position of the
cut in the distillation range. The grades are defined according to the temperature difference
between the 5 per cent and 90 per cent volume distillation points (which is not more than

60°C).

White spirit and industrial spirits are mostly used as thinners and solvents.

4692 Lubricants

Oils, produced from crude oil, for which the principal use is to reduce friction between sliding
surfaces and during metal cutting operations.

Remark: Lubricant base stocks are obtained from vacuum distillates that result from further
distillation of the residue from atmospheric distillation of crude oil. The lubricant base stocks
are then further processed to produce lubricants with the desired properties.

4693 Paraffin waxes

Residues extracted when dewaxing lubricant oils. The waxes have a crystalline structure that
varies in fineness according to the grade, and are coloutrless, odourless and translucent, with
a melting point above 45°C.

Remark: Paraffin waxes are also known as petroleum waxes.

4694 Petroleum coke

Petroleum coke is a black solid obtained mainly by cracking and carbonizing heavy hydro-
carbon oils, tars and pitches. It consists mainly of carbon (90 to 95 per cent) and has a low
ash content.

The two most important categories are green coke and calcined coke.

Green coke (raw coke) is the primary solid carbonization product from high boiling hydro-
carbon fractions obtained at temperatures below 630°C. It contains 4—15 per cent by weight
of matter that can be released as volatiles during subsequent heat treatment at temperatures
up to approximately 1330°C.

Calcined coke is a petroleum coke or coal-derived pitch coke obtained by heat treatment of
green coke to about 1330°C. It will normally have a hydrogen content of less than 0.1 per cent
by weight.

Remark: In many catalytic operations (e.g., catalytic cracking) carbon or catalytic coke is
deposited on the catalyst, thus deactivating it. The catalyst is reactivated by burning off the
coke that is used as a fuel in the refining process. The coke is not recoverable in a concentrated
form.
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4695 Bitumen

A solid, semi-solid or viscous hydrocarbon with a colloidal structure, being brown to black
in color.

Remark: Bitumen is obtained as a residue in the distillation of crude oil and by vacuum
distillation of oil residues from atmospheric distillation. It should not be confused with the
non-conventional primary extra heavy oils that may also be referred to as bitumen.

In addition to its major use for road pavements, bitumen is also used as an adhesive, a water-
proofing agent for roof coverings and as a binder in the manufacture of patent fuel. It may
also be used for electricity generation in specially designed power plants.

Bitumen is also known in some countries as asphalt, but in others asphalt describes the mix-
ture of bitumen and stone aggregate used for road pavements.

4699 Other oil products n.e.c.

Products (including partly refined products) from the refining of crude oil and feedstocks
that are not specified above.

Remark: These products will include basic chemicals and organic chemicals destined for use
within the refinery or for sale to or processing in the chemical industry such as propylene,
benzene, toluene and xylene.

5 Biofuels
Fuels derived directly or indirectly from biomass.

Remark: Fuels produced from animal fats, by-products and residues obtain their calorific
value indirectly from the plants eaten by the animals.

51 Solid biofuels

Solid fuels derived from biomass.

511 Fuelwood, wood residues and by-products

Fuelwood or firewood (in log, brushwood, pellet or chip form) obtained from natural or
managed forests or isolated trees. Also included are wood residues used as fuel and in which
the original composition of wood is retained.

Remark: Charcoal and black liquor are excluded.

5111  Wood pellets

Wood pellets are a cylindrical product that has been agglomerated from wood residues by
compression with or without the addition of a small quantity of binder. The pellets have a
diameter not exceeding 25 mm and a length not exceeding 45 mm.

5119 Other Fuelwood, wood residues and by-products

This class includes fuelwood, wood residues and by-products, except in the form of wood
pellets.

512 Bagasse

The fuel obtained from the fibre that remains after juice extraction in sugar cane processing.

513 Animal waste
Excreta of animals, meat and fish residues that, when dry, are used directly as a fuel.

emark: This excludes waste used in anaerobic fermentation plants. Fuel gases from these
Remark: Th lud te used bic f¢ tation plants. Fuel gases from th
plants are included under biogases.
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514 Black liquor

The alkaline-spent liquor obtained from the digesters during the production of sulphate or
soda pulp required for paper manufacture.

Remark: The lignin contained in the liquor burns to release heat when the concentrated liquor
is sprayed into a recovery furnace and heated with hot gases at 900°C.

Black liquor is used as a fuel in the pulping process.

515 Other vegetal material and residues

Solid primary biofuels not specified elsewhere, including straw, vegetable husks, ground nut
shells, pruning brushwood, olive pomace and other wastes arising from the maintenance,
cropping and processing of plants.

516 Charcoal

The solid residue from the carbonization of wood or other vegetal matter through slow pyrolysis.

52 Liquid biofuels
Liquids derived from biomass and used as fuels.

Remark: Liquid biofuels comprise biogasoline, biodiesels, bio jet kerosene and other liquid
biofuels. They are used for transport, electricity generation and stationary engines.

521 Biogasoline
Liquid fuels derived from biomass and used in spark-ignition internal combustion engines.

Remark: Common examples are: bioethanol (including both hydrous and anhydrous etha-
nol); biomethanol; biobutanol; bio ETBE (ethyl-tertio-butyl-ether); and bio MTBE (methyl-
tertio-butyl-ether).

Biogasoline may be blended with petroleum gasoline or used directly in engines. The blending
may take place in refineries or at or near the point of sale.

522 Biodiesels
Liquid biofuels derived from biomass and used in diesel engines.

Remark: Biodiesels obtained by chemical modification are a linear alkyl ester made by trans-
esterification of vegetable oils or animal fats with methanol. The transesterification distin-
guishes biodiesel from straight vegetable and waste oils. Biodiesel has a flash point of around
150°C and a density of about 0.88 kg/litre. Biological sources of biodiesel include, but are
not limited to, vegetable oils made from canola (rapeseed), soybeans, corn, oil palm, peanut
or sunflower. Some liquid biofuels (straight vegetable oils) may be used without chemical
modification and their use usually requires modification of the engine.

A further category of diesel fuels can be produced by a range of thermal processes (including
for example gasification followed by Fischer-Tropsch synthesis, pyrolysis followed by hydro-
genation, or conversion of sugar to hydrocarbons using microorganisms (e.g. yeast)). A wide
range of biomass feedstocks, including cellulosic materials and algal biomass, could be used
in such processes.

Biodiesels may be blended with petroleum diesel or used directly in diesel engines.

523 Bio jet kerosene
Liquid biofuels derived from biomass and blended with or replacing jet kerosene.

Remark: Bio jet kerosene can be produced by a range of thermal processes, including for exam-
ple gasification followed by Fischer-Tropsch synthesis, pyrolysis followed by hydrogenation, or
conversion of sugar to hydrocarbons using microorganisms (e.g. yeast). A wide range of biomass
feedstocks, including cellulosic materials and algal biomass could be used in such processes.
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529 Other liquid biofuels

This group includes liquid biofuels not elsewhere specified.

53 Biogases

Gases arising from the anaerobic fermentation of biomass and the gasification of solid biomass
(including biomass in wastes).

Remark: The biogases from anaerobic fermentation are composed principally of methane
and carbon dioxide and comprise landfill gas, sewage sludge gas and other biogases from
anaerobic fermentation.

Biogases can also be produced from thermal processes (by gasification or pyrolysis) of biomass
and are mixtures containing hydrogen and carbon monoxide (usually known as syngas) along
with other components. These gases may be further processed to modify their composition
and can be further processed to produce substitute natural gas.

The gases are divided into two groups according to their production: biogases from anaerobic
fermentation; and biogases from thermal processes.

They are used mainly as a fuel but can be used as a chemical feedstock.

531 Biogases from anaerobic fermentation

The biogases from anaerobic fermentation are composed principally of methane and carbon
dioxide and comprise landfill gas, sewage sludge gas and other biogases from anaerobic fer-
mentation.

Explanation: The biogases from anaerobic fermentation are composed principally of meth-
ane and carbon dioxide and include gas produced from a range of wastes and other biomass
materials, including energy crops in anaerobic digesters (including sewage sludge gas and
landfill gas). The gases may be processed to remove the carbon dioxide and other constituents
to produce a methane fuel.

5311 Landfill gas

Biogas from the anaerobic fermentation of organic matter in landfills.

5312 Sewage sludge gas

Biogas from the anaerobic fermentation of waste matter in sewage plants.

5319 Other biogases from anaerobic fermentation
Other biogases from anaerobic fermentation not elsewhere specified.

Remark: Two of the largest sources of these biogases are the fermentation of energy crops and
the fermentation of manure on farms.

532 Biogases from thermal processes
Biogases from thermal processes (by gasification or pyrolysis) of biomass.

Remark: Biogases from thermal processes are a mixture containing hydrogen and carbon
monoxide (usually known as syngas) along with other components. These gases may be
further processed to modify their composition and can be further processed to produce
substitute natural gas.
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6 Waste
This section includes waste, i.e. materials no longer required by their holders.

Remark: For the purposes of energy statistics, waste refers to the part of these materials that
is incinerated with heat recovery at installations designed for mixed wastes or co-fired with
other fuels.

The heat may be used for heating or electricity generation. Certain wastes are mixtures of
materials of fossil and biomass origin.
61 Industrial waste

Non-renewable waste that is combusted with heat recovery in plants other than those used
for the incineration of municipal waste.

Remark: Examples are used tires, specific residues from the chemical industry and hazardous
wastes from health care. Combustion includes co-firing with other fuels.

The renewable portions of industrial waste combusted with heat recovery are classified accord-

ing to the biofuels that best describe them.

62 Municipal waste

Household waste and waste from companies and public services that resembles household
waste and which is collected at installations specifically designed for the disposal of mixed
waste, with recovery of combustible liquids, gases or heat.

Remark: Municipal waste can be divided into renewable and non-renewable fractions.

7 Electricity

This section includes electricity, i.e. the transfer of energy through the physical phenomena
involving electric charges and their effects when at rest and in motion.

Remark: Electricity can be generated through different processes such as the conversion of
energy contained in falling or streaming water, wind or waves; the direct conversion of solar
radiation through photovoltaic processes in semiconductor devices (solar cells); or by the

combustion of fuels.

8 Heat

This section includes heat, i.e. the energy obtained from the translational, rotational and
vibrational motion of the constituents of matter, as well as changes in its physical state.

Remark: Heat can be produced by different production processes.

9 Nuclear fuels and other fuels n.e.c.

This section includes nuclear fuels, including uranium, thorium, plutonium and derived
g p

products that can be used in nuclear reactors as a source of electricity and/or heat, as well as

fuels not elsewhere classified.

91 Uranium and plutonium

This division includes uranium ores and concentrates; natural uranium, uranium enriched
in U 235, plutonium and their compounds; alloys, dispersions (including cermets), ceramic
products and mixtures containing natural uranium, uranium enriched in U 235, plutonium
or compounds of these products; as well as fuel elements (cartridges) of nuclear reactors (non-
irradiated or irradiated).
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9101 Uranium ores

This class includes uranium ores and concentrates.

9109 Other uranium and plutonium

This class includes natural uranium, uranium enriched in U 235, plutonium and their com-
pounds; alloys, dispersions (including cermets), ceramic products and mixtures containing
natural uranium, uranium enriched in U 235, plutonium or compounds of these products;
as well as fuel elements (cartridges) of nuclear reactors (non-irradiated or irradiated).

92 Other nuclear fuels

This division includes thorium and its compounds; alloys, dispersions (including cermets),
ceramic products and mixtures containing thorium or compounds of thereof; other radioac-
tive elements and isotopes and compounds (other than uranium, thorium or plutonium);
alloys, dispersions (including cermets), ceramic products and mixtures containing these ele-
ments, isotopes or compounds.

99 Other fuels n.e.c.

This division includes fuels not elsewhere classified.



Chapter IV

Measurement units
and conversion factors

A. Introduction

4.1.  Energy products are measured in physical units by their mass, volume, and energy
content. The measurement units that are specific to an energy product and employed at the
point of measurement of an energy flow are often referred to as “original” or “natural” units.
Coal, for example, is generally measured by its mass and crude oil by its volume. On the other
hand, cross-fuel tabulations, such as the energy balances, are displayed in a “common” unit
to allow comparison across energy products. These “common” units are usually energy units
and require the conversion from an original unit through the application of an appropriate
conversion factor.?*

4.2.  When different units are used to measure a product, the compiler is left with the task
of converting data that, in the absence of specific information on the products necessary for
the conversion between different units (such as density, gravity and calorific value), may lead
to discrepancies.

4.3.  'This chapter reviews the measurement units used for energy statistics, explains the
concepts of “original” and “common” units, and presents default conversion factors to use in
the absence of country- or region-specific calorific values.

B. Measurement units

4.4.  This section covers “original” or “natural” units, as well as “common” units. It also
makes reference to the International System of Units, often abbreviated as SI from the French
“Systéme International d’Unités”, which is the modern metric system of measurement estab-
lished by international agreement. It provides a logical and interconnected framework for all
measurements in science, industry and commerce (See box 4.1 for more details on SI).

Box 4.1
International System of Units

The International System of Units (SI) was established by and is defined by the General Conference on
Weights and Measures (CGPM). Itis the result of work that started in 1948 to make recommendations on
the establishment of a practical system of units of measurement suitable for adoption by all signatories
to the Convention du Métre.

In 1954 and 1971, the CGPM adopted as base units the units of the following seven quantities: length,
mass, time, electric current, thermodynamic temperature, luminous intensity and amount of substance.

In 1960, the CGPM adopted the name Systéme International d’Unités, with the international abbreviation
Sl for this practical system of units and laid down rules for prefixes, derived units, and the former sup-
plementary units; it thus established a comprehensive specification for units of measurement.

Ly

24 A detailed description of units
of measure was provided in
Energy Statistics: Definitions,
Units of Measure and Conversion
Factors, Studies in Methods,
Series F, No. 44, United Nations,
New York, 1987, and in the IEA/
Eurostat Energy Statistics Manual,
Paris, 2004, chapter 1, section 5.
The present chapter incorporates
and updates material found in
both these publications.

Source: Based on the International
Bureau of Weights and Measures
(BIPM), www.bipm.org/en/measure
ment-units.


www.bipm.org/en/measurement-units
www.bipm.org/en/measurement-units
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26

27

28

An example of a coherent
derived unit is the Newton (N):
TN=1kg-m/s%.

See IEA/Eurostat Energy Statistics
Manual, section 5 chapter 1.

With some exceptions, for
example, fuelwood, which is usu-
ally sold in stacks and measured
in a local volume unit, then
converted to cubic metres.

See |EA/Eurostat Energy Statis-
tics Manual, annex 3.
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4.5.  Standardizat