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Chapter 1. Introduction

1.1 Energy is fundamental for socio-economic development. The availability of and access to
energy and energy sources is linked to poverty reduction and improvements in the standards of
living'. In addition, with the increasing demand for energy, there are growing concerns about the
sustainability and reliability of production and consumption patterns and the impact of the use of
fossil fuel on the environment.

1.2 The reliable and timely monitoring of the supply and use of energy is fundamental for
decision making. In this respect, the International Recommendations for Energy Statistics (IRES)
provide the basic elements for the collection, compilation and dissemination of energy statistics,
thus strengthening energy statistics as part of official statistics by providing recommendations on
concepts and definitions, classifications, data sources, data compilation methods, institutional
arrangements, data quality assurance, metadata and dissemination policies.

A. Background

1.3 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 community.
The United Nations Statistical Commission has discussed issues relevant to energy statistics as part
of economic statistics since its inception. In the aftermath of the energy crisis of the early 1970’s,
the Commission put energy statistics on the agenda as a separate item and requested a special
report on energy statistics to be prepared and presented for discussion.

1.4  Accordingly, the report of the UN Secretary-General was prepared and submitted to the
Commission at its 19™ session (1976)*. The Commission welcomed the report and agreed that the
development of a system of integrated energy statistics should have a 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 provision of data in a suitable form for
understanding and analysing the role of energy in the economy and the interrelationships between
its constituent elements. The Commission also recommended the development of a standard
international classification for energy statistics as part of the development of the global system of
integrated energy statistics. The preparation of an international classification of energy was

! Johannesburg Plan of Implementation (JPOI) para 9(g). Available at
http://www.un.org/esa/sustdev/documents/WSSD POI PD/English/POIToc.htm

? Towards a System of Integrated Energy Statistics. Report by the Secretary General to Nineteenth session of the
Statistical Commission (E/CN.3/476), 15 March 1976



considered an essential element for the further development and harmonization of international
energy statistics.

1.5 Following the Commission’s recommendations, the United Nations Statistics Division
(UNSD) prepared a detailed report on basic concepts and methods relevant for energy statistics.
The Commission, at its 20" session (1979), appreciated the report and decided it should be made
available for circulation to national and international statistical offices, as well as other appropriate
agencies. In response to this decision, UNSD issued in 1982 Concepts and methods in energy
statistics, with special reference to energy accounts and balances: a technical report (UN, 1982).
At its 24™ session (1987), the Commission again discussed 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 recommendation, UNSD issued later in 1987, another
technical report entitled Energy statistics: definitions, units of measure and conversion factors (UN
1987). These two documents have played an important role in developing energy statistics both at
the country and international levels.

1.6  As countries were gaining experience with the compilation of energy statistics and various
regions developed specific data needs, it became necessary to produce additional guidance. In
1991, UNSD published Energy statistics: a manual for developing countries (UN 1991), and in
2004 the International Energy Agency (IEA) and Eurostat published Energy Statistics Manual
(OECD/IEA and Eurostat, 2005) to assist members countries of the Organization of Economic
Cooperation and Development (OECD) and the European Union (EU) in compiling their joint
energy statistics questionnaire and to provide guidance in energy statistics. Both manuals were
welcome complements to the earlier UN publications. The IEA/Eurostat manual contains the most
recent background information and clarifications of some difficult conceptual issues.

1.7  In view of mounting evidence that energy statistics have some serious shortcomings in
terms of data availability and their international comparability, the Commission at its 36" session
(2005) undertook a programme review based on the report prepared by Statistics Norway". The
Commission, during its deliberations, recognized the need for developing energy statistics as part
of official statistics and for revising the existing recommendations for energy statistics”.

1.8 As part of 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 contribute to the
development of improved methods and international standards for national official energy
statistics, and the inter-secretariat working group was requested to enhance international

? Available at http://unstats.un.org/unsd/statcom/doc05/2005-3¢.pdf

* The Commission’s actions can be found in the Commission’s Report (Chapter I1I.A) available at
http://unstats.un.org/unsd/statcom/doc05/Report-English.pdf



coordination, particularly in harmonisation of the definitions of energy products. The detailed
terms of reference of both groups were drafted and approved by the Commission’s Bureau’.

1.9 The Commission at its 37™ session (2006) commended the progress made and supported
the establishment and mandate of the Oslo Group on Energy Statistics and the Inter-secretariat
Working Group on Energy Statistics (InterEnerStat®), and requested proper coordination
mechanisms between them. The present IRES is the result of a close cooperation between UNSD,
the Oslo Group and InterEnerStat. In 2006, InterEnerStat started its work on the harmonization of
definitions. The list of definitions of energy products in Chapter 3 reflects the outcome of this
process.

1.10  IRES and the System of Environmental-Economic Accounting (SEEA), including the
System of Environmental-Economic Accounting for Energy (SEEA-E), are being prepared under
the auspices of the UN Committee of Experts on Environmental-Economic Accounting and
provide the international statistical standard for environmental and energy accounts consisting of
agreed concepts, definitions, classifications and inter-related tables and accounts. IRES and SEEA-
E are two complementary documents and their preparation is fully coordinated. While IRES
complies to the extent possible with the SEEA-E conceptual structure and data needs, SEEA-E
accounting standards were developed on the basis of IRES (e.g., using IRES definitions of data
items and classifications of energy products and flows). The links between IRES and the SEEA-E
are further elaborated in this document.

B. Purpose of the international recommendations for energy statistics

1.11  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 recommendations for other economic
statistics (e.g., International Recommendations for Industrial Statistics, UN 2009b).

1.12  In addition, IRES will serve as a reference in support of all countries for the maintenance
and development of energy statistics programmes, irrespective of the level of development of their
statistical systems. IRES provides a common, yet flexible, framework for the collection,

> See Report of the Secretary-General on Energy Statistics E/CN.3/2006/10.

% In parallel with this decision by the Commission, the IEA was undertaking efforts to create a group consisting of
various regional and specialized agencies active in energy statistics. Such a group, known as InterEnerStat, was
established in 2005 and acts as the Inter-secretariat Working Group on Energy Statistics reporting to the Commission.

7 The International Standard Industrial Classification of All Economic Activities (ISIC), the Central Products
Classification (CPC) and the Harmonized Commodity Description and Coding System (HS).



compilation, analysis and dissemination of energy statistics, which meets the demands of the users
community and are policy relevant, timely, reliable, and internationally comparable. IRES can be
utilized for all countries irrespective of the level of development of their statistical systems.

1.13  While countries are encouraged to comply with the IRES definitions and classifications;
the collection of a minimum set of energy statistics and data quality and data dissemination
principles, they have flexibility in defining the scope of their own energy statistics programme,
developing their data collection strategies and establishing the appropriate institutional
arrangement which reflects the country policy, circumstances, and resource availability.

1.14  Although there is no internationally accepted definition of the term official statistics, it is
widely used in the statistical community. The Fundamental Principles of Official Statistics were
adopted at the Special Session of the United Nations Statistical Commission, 11-15 April 1994. In
international practice, a particular body of statistics is usually referred to as official statistics if it
follows the UN Fundamental Principles of Official Statistics (see Box 1.1). One of the key
objectives of the Principles is to stress that high quality must be an indispensable feature of official
statistics. The quality of energy statistics is covered in Chapter 9 and builds on the experience of
countries and international organizations in this area.



Box 1.1: The UN 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 honor 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.

1.15  Importance of developing energy statistics as official statistics. Energy is a necessary input
in almost all activities and essential for economic development in countries. Therefore, it is
imperative that energy statistics are produced with the highest quality possible. To ensure that such
quality is attained, 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 UN Fundamental Principles and on the basis of appropriate
institutional arrangements.

¥ Although the original text of the UN Fundamental Principles of Official Statistics makes reference to “official
statistical agencies” only, in the context of energy statistics, it should be understood to include energy national
agencies/institutions involved in the collection, compilation or dissemination of energy statistics.



1.16 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 (see Chapter 10 on dissemination for details); (ii) improving
international comparability by promoting the implementation of international standards and
concepts; and (iii) fostering transparency in the compilation and dissemination of statistics.

1.17  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 which requires careful planning
for development and implementation. Actions leading towards this goal should be taken both at the
international and national levels.

1.18 At the international level, the strengthening of official energy statistics would be achieved
by the development and adoption of the present international recommendations for energy statistics
and carrying out the respective implementation programme. The implementation programme
envisages, for instance, preparation of the Energy Statistics Compilers Manual (ECSM) and other
technical reports to ensure sharing of good practices and improvements in data quality. It is
recommended that international organisations 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 development of training material and regular training
programmes, organization of workshops and the sharing of expertise.

1.19 At the national level, further improvements in the legal base and streamlining of the
institutional arrangements are needed. Certain issues, like confidentiality, can be a real 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 Chapter 7 and
Chapter 10.

1.20  Another set of actions at the national level is required to raise the user confidence in energy
statistics, including making the processes of data compilation and dissemination fully transparent.
It is recommended that official energy statistics are 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 (see Chapter 10 on dissemination).

1.21  The specific needs in the current revision. The international recommendations for energy
statistics were not reviewed as a whole since the 1980s and need to be revised and updated to:

(a) Take into account and provide recommendations on statistical treatment of the new
developments in energy production and consumption. Examples include the increased
complexity of energy markets (including their liberalization) and appearance of new
energy sources and technologies’. The existing recommendations focus on traditional

’ The energy market is a fast-evolving market. For example, 40 years ago, there was almost no electricity produced
from nuclear energy; more recently wind and solar energy have started to draw attention; biofuels have been quickly
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energy sources, while IRES takes into consideration new and emerging energy sources
and technologies, such as renewable energy that have penetrated or are penetrating the
market and additional data needs like sustainability and efficiency of energy supply and
consumption which were not covered in the previous recommendations;

(b) Provide recommendations on topics not explicitly covered in the existing UN
publications such as data compilation strategies, data quality, metadata and data
dissemination, as well as the institutional frameworks needed for effective compilation
of official energy statistics;

(c) Provide definitions of data items for collection, identify a range of appropriate data
sources and data compilation methods in order to assist countries 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;

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

(e) Recognize that depending on the country circumstances, the responsibility for official
compilation and dissemination of official energy statistics may be vested in ministries
of energy, national statistical offices or specialized agencies. Regardless of where this
responsibility is situated, the agency responsible for official energy statistics should be
committed to adhere to the statistical standards of quality;

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

C. Users and uses of energy statistics

1.22  Energy statistics are a specialized field of statistics where the scope has been evolving over
time and broadly cover (i) extraction, production, transformation, distribution, storage, trade and
final consumption of energy products and (ii) the main characteristics and activities of the energy
industries (see Chapter 2 for details). Energy statistics are seen as a multipurpose body of data.
Therefore, the successful development of international recommendations has to be based on the

increasing in relevance and tomorrow might see a fast development of hydrogen and fuel cells. As a consequence,
there is an obvious need for statistics and statisticians to follow, if not to anticipate, the fast evolution of the energy
market.



identification of main user groups and their needs. IRES explicitly recognizes the following such
groups.

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

(a) Formulation and monitoring the impact of energy policies on the economy. The
formulation and monitoring of the impact of energy policies on the economy is
critically important for countries, as energy is a globally traded commodity and can
directly affect production, imports, exports and investment which all have a significant
impact on a country’s GDP. The availability of detailed and quality energy statistics
provide policy makers the information needed to make informed decisions and examine
appropriate tradeoffs. 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 a national subsidy
program for those fuels. In other situations, policy tradeoffs of whether certain energy
products can be better used for food or used as fuel may be examined;

(b) Monitoring of country energy security. For assessment of national energy security,
detailed statistics on energy supply, transformation, demand and stock levels are
needed. Data on production, trade, consumption, stocks levels and stocks changes are
politically sensitive as problems with energy supply, especially if national energy
sources do not meet the energy demand, may be perceived as a threat to national
independency. This highlights the importance of data quality in energy statistics;

(c) Planning of 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 flows from production to final consumption. This
would allow for evaluation of the economic efficiency of various energy production
processes and energy consumption, and for building econometric models for forecasting
and planning future investments in the energy industries and in energy conserving
technological processes;

(d) Environmental policy, especially greenhouse gas emission inventories, and
environmental statistics. A growing concern can be observed for the environmental
effects/emissions of greenhouse gases (GHGs) 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 the emission of greenhouse gases must
be one of the top priorities. This is important in order to be able to see energy, economy
and climate together within the frame of official statistics, as a way to meet these major
challenges.



1.24  Business community. The availability of detailed energy statistics is critical for the business
community in general and the energy industries in particular for evaluating various business
options, assessing opportunities for new investments and monitoring the evolution of the energy
market. Basic energy statistics have to be relevant for experts following the energy markets. In
many countries, changes in energy markets and energy prices will have strong effects on the
economic situation.

1.25  Compilers and users of national accounts. In most systems of official statistics, the national
accounts play a crucial role as they give the national picture of the economic situation 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 as much as possible, in order to provide basis for the analysis of economic trends,
business cycles, etc.

1.26  Compilers of the System of Environmental-Economic Accounting for Energy (SEEA-E).
The SEEA-E 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 energy
related air-emissions. Energy statistics are the basis for the compilation of the SEEA-E 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.

1.27  International organizations. As international organizations were created to monitor various
aspects of global energy and environmental status, including climate change, they need energy
statistics to carry out their activities. International reporting obligations are an additional important
factor which has to be taken into account while developing energy statistics (see Chapter 10 for
further information).

1.28  General public. The general public benefit from the availability of timely energy statistics
to evaluate the energy and environmental situation in order to make more informed decisions, for
example, information on energy costs, prices, and their trends, contribute to the decision-making
about efficiency, sustainability, and the economy.

D. Revision process and IRES content

1.29  The revision process was discussed and agreed upon at the 3™ and 4™ Oslo Group meetings.
The process includes preparation of an annotated outline of IRES for worldwide consultation with
countries and international organizations on the scope and content of IRES, 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, preparation of the
draft recommendations and their review by the 4™ and 5™ meetings of the Oslo Group, worldwide
consultation on the provisional draft of IRES, as well as review and endorsement of the draft IRES
by the UN Expert Group on Energy Statistics. [to be amended before submission to the UN
Statistical Commission|



1.30 The Oslo Group, its secretariat Statistics Norway, and the InterEnerStat, chaired by the
International Energy Agency (IEA), were the key content providers to IRES in accordance with the
mandates given to them by the Commission. The London Group, the UN Expert Group on
International Economic and Social Classifications and the Expert Group on Classification were
consulted as well. The UNSD coordinated and organized worldwide consultations, consolidating
and editing various inputs to the successive versions of the draft IRES.

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

(a) 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 compiled data are policy
relevant, meet the needs of the energy community (both producers and users) and
provide a solid foundation for integration of energy statistics into a broader accounting
framework;

(b) The revision should be conducted in close consultation with both national statistical
offices and national energy agencies, as well as with the relevant international and
supranational organizations;

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

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

(e) Additional guidance on more practical/technical matters to assist countries in the
implementation of IRES should be provided in the forthcoming Energy Statistics
Compilers Manual (ESCM). During the revision process, the Oslo Group will decide on
what will be covered in ESCM and to what extent.

1.32  The IRES is structured in accordance with its objectives and the identified key areas where
the revised and updated recommendations were needed. It has eleven chapters and four annexes.
The content of each chapter is briefly described below.

1.33  Chapter 1. Introduction. This chapter provides background information and formulates the
objectives of the IRES. It is emphasized that the main objective of IRES is to provide a firm
foundation for a long-term development of energy statistics as a part of official statistics based on
the UN Fundamental Principles of Olfficial Statistics. The chapter stresses the importance of
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energy statistics for sound decision and policy-making, identifies major user groups and their
needs, and provides reasons for the current revision of the recommendations.

1.34  Chapter 2. 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 used 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, reference territory, energy industries, energy consumers,
energy resources and reserves.

1.35  Chapter 3. Standard International Energy Classification. This chapter introduces the
Standard International Energy Classification (SIEC) which organizes the internationally agreed
definitions of energy products into a hierarchical classification system, which clearly reflects the
relationships between them and provide a coding system for use in data collection and data
processing. The chapter describes the classification scheme of SIEC and its relationships with the
Harmonized Commodity Description and Coding System 2007 (HS07) and Central Product
Classification, Version 2 (CPC, Ver.2). The list of primary and secondary products and renewable
and non renewable products is provided in Annex A.

1.36  Chapter 4. Measurement Units and Conversion Factors. This chapter describes physical
units of measurement for the different products, recommends standard units of measurement, and
recommends countries to collect and report calorific values. In the absence of these specific
calorific values, default calorific values are presented.

1.37  Chapter 5. Energy flows. This chapter provides a general overview of the process through
which energy is generated, traded and consumed within a country and the definitions of energy
flows such as energy production, transformation, non-energy use, final energy consumption, etc.
The chapter also provides a description of the main groups of economic units relevant for energy
statistics (e.g., energy industries, other energy producers and energy consumers). This chapter
provides necessary information in order to facilitate the understanding of data items presented in
Chapter 6.

1.38  Chapter 6. Statistical Units and Data Items. This chapter contains recommendations on the
statistical units (and their characteristics) for use in data 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 the production and storage capacity; data items for the assessment of economic
performance; and data items on deposit of underground resources. This chapter provides a basis
for the subsequent chapters on data collection and compilation (Chapter 7), as well as the
construction of energy balances (Chapter 8). While Chapter 5 provides general definitions of
flows, Chapter 6 explains any possible exceptions and details for specific products to be taken into
account in the definition of particular data items.

1.39  Chapter 7. Data collection and compilation. This chapter reviews the different elements for
the production of quality energy statistics. The importance and principles of an effective
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institutional and legal framework are emphasized and promoted. The chapter provides an overview
of the data collection strategies, focuses on the main type of data sources (e.g., surveys,
administrative data, etc.) and key elements of the data compilation methods. Details on
methodology of estimation, imputation and seasonal adjustments are deferred to the ESCM.

1.40  Chapter 8. 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
energy supply, transformation and consumption, as well as other indispensable flows in an overall
energy balance.

1.41  Chapter 9. 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.

1.42  Chapter 10. 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.

1.43  Chapter 11. Use of Energy Balances in Compilation of Energy Accounts and Other
Statistics. This chapter contains an explanation of the conceptual relationships between basic
energy statistics and balances, on one hand, and energy accounts on the other, including a
description of how energy statistics and balances might be integrated into the national accounting
framework on the basis of the forthcoming international standards on energy accounts (SEEA-E)
which is being developed as a part of the SEEA revision. Details on good practices in the
compilation of bridge tables are to be elaborated in ESCM. This chapter also describes main
energy indicators and provide a reference for the calculation of GHG emission.

1.44 IRES contains four annexes which provide: (i) the listing of primary and secondary
products, as well as renewable and non-renewable products; (ii) the description of the codes of
CPC Rev. 2 and HSO07; (iii) additional tables on conversion factors, calorific values and
measurement units; and (iv) a description of commodity balances. A glossary, index and
bibliography will be provided.

E. Implementation and revision policy

1.45 It is recognized that 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. Additional guidance on more practical/technical matters (e.g., good
practices, country case studies, etc.) relevant to the implementation of IRES and SEEA-E is
provided in the ESCM. The ESCM contains guidance on practical matters which might be country
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specific and, as such, does not require the formal adoption by the Commission. ESCM is foreseen
as a “live document” being electronically maintained and periodically amended as needed.

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

1.47  The updating process of the IRES is envisaged as a recurrent and well-organized procedure.
While preparation of editorial amendments and clarification beyond dispute is to be done by the
UNSD, any proposed substantive changes in IRES should be submitted to the United Nations
Statistical Commission for approval.
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Chapter 2. 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 (e.g., the energy stored in matter) and kinetic (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). Potential energy is often referred to as “stored” energy.
Examples of kinetic energy are wind and hydro. When wind is blowing, it contains kinetic energy.
Similarly, when the potential energy of a reservoir of water is released, it becomes kinetic energy
which is then captured in a turbine. Not all energy is an object of statistical observation. 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, discusses
related concepts and boundary issues.

2.2 Energy in statistical context. The term “energy statistics” is widely used and its meaning
varies, depending on the context, from a rather narrow focusing on production and consumption of
a few main energy products to broader interpretations covering basic energy statistics, energy
balances and energy accounts.

2.3 Scope of energy statistics in IRES. For the purposes of IRES, energy statistics encompass
basic energy statistics and energy balances aiming to describe how energy products are produced
by human activities within a national territory, how they enter into that territory and how they are
used in it. IRES deals with data which help to understand energy stocks and flows, energy
infrastructure, performance of the energy industries and the availability of energy resources. One of
the main objectives of IRES is to ensure the production of statistics on stocks and flows of energy
products. Furthermore, IRES promotes a multipurpose nature of energy statistics, in particular by
emphasizing the idea of an energy data warehouse as an efficient way of meeting the data needs of
energy policy makers, energy analysts as well as of compilers of energy accounts and national
accounts in general. Such an energy data warehouse may store and provide a 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
market (e.g., energy prices), statistics on underground deposits of energy resources, etc. It is
recognized that there are additional data that respond to specific policy concerns and/or analytical
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questions. Countries may wish to identify such items and collect according to their priorities and
available resources.

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

2.5  Energy resources and energy reserves. Energy resources refer to “all non-renewable energy
resources of both inorganic and organic origin discovered in the earth’s crust in solid, liquid and
gaseous form™'. Energy reserves are part of the resources which, 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 generally collected by specialized
governmental agencies (e.g., geological institutes) which are assigned the responsibility of
monitoring the depletion of energy resources, the national statistical offices should collaborate with
these agencies in order to obtain such data and include them in the energy data warehouse.

2.6 The elaboration of the scope of IRES is provided in the reference list of data items that are
presented in Chapter 6. The list contains all the desirable items within scope for the compilation
and dissemination of energy statistics as part of official statistics. As such, it serves as a reference
for countries to select the data items relevant for national compilation, taking into account their
needs, priorities and resources. The use of standard methods, definitions and classifications will
contribute to the overall quality of energy statistics.

B. Basic concepts and boundary issues

2.7  Products. The term “products”, as used in economic statistics, refers to all goods and
services which are the result of production. Production is understood broadly and includes
extraction of any materials or energy from environment by any economic unit’.

2.8  Energy 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 energy in forms suitable
for direct use (e.g., electricity and heat) and energy products which release energy while
undergoing some chemical or other process (combustion, etc.). By convention, energy products
include biomass and waste (i.e., solid or liquid) that are combusted for the production of electricity
and/or heat. See Chapter 3 for further details and classification of energy products. Since a number
of energy products are transformed into other kinds of energy products prior to their consumption,

" From the “United Nations Framework Classification for Fossil Energy and Mineral Resources” (2004), available
online at: http://www.unece.org/energy/se/pdfs/UNFC/UNFCemr.pdf

2 See SNA 2008, chapter 6, para 6.24, for details.
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a distinction is made between primary and secondary energy products. This distinction is necessary
to avoid the double counting of production in the energy balances.

2.9  Primary energy products. Products captured or directly extracted from natural energy
flows, the biosphere and natural reserves, and for which no transformation has been made, are
considered primary energy products. Primary energy products are from both renewable sources
(e.g., solar, biomass, etc.) and non-renewable resources (e.g., coal, crude oil, etc.).

2.10 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 such
as solar from cyclical renewable such as biomass.

2.11  Secondary energy products. Secondary energy products are those products which have been
transformed from a primary and/or secondary energy product. For example, energy products such
as motor gasoline and diesel have been transformed at an oil refinery from crude oil, the primary
energy product.

2.12  Boundary of energy products. The boundary of energy products, whether it is used directly
or indirectly for energy purposes, is not always straightforward. For example, vegetal waste such
corncobs can be used to produce heat and thereby would be included as an energy product while
corncobs used in the production of ethanol is not considered an energy product. Similar situations
occur with other types of crop and or waste from excreta of animals. Chapter 3 of IRES presents in
full detail, the classification of energy products, as well as their definitions. SIEC is intended to be
applicable for all countries, although the relevance of individual categories may differ among
countries. The classification of energy products can be further disaggregated according to the data
availability and relevance in the country.

2.13  Energy flows. Energy flows refer to the production, import, export, stock change, bunkering
and final consumption of energy products. It is crucial that official energy statistics establish a
broad understanding of the totality of energy flows and their impacts on society and the
environment. Chapter 5 of IRES presents energy flows in more details.

2.14  Production boundary. Energy production boundary includes the production of energy
products by any economic unit, including households, whether or not the production: (i) is their
principal, secondary or ancillary activity; and/or (ii) is carried out for sale or delivery to other
economic units or for their own use. For example, fuel use for coke manufactures and in blast
furnaces within the iron and steel industry is considered energy industry own use when not sold in
the market.

2.15 Reference territory. The reference territory defines the geographical scope of the statistics
compiled and the criteria for allocating selected statistics to a territory. Energy statistics have
historically been responding, among others, to the policy concerns of the physical availability of
energy and its uses in a country territory. Thus, the criteria for the allocation of 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 consisting of the
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geographic territory under the effective economic control of the national government and it
comprises:

(a) the land area;
(b) airspace;

(c) territorial waters, including areas over which jurisdiction is exercised over fishing rights
and rights to fuels or minerals; and

(d) in a maritime territory, islands that are subject to the jurisdiction of the national
government.

2.16 The national territory includes any free trade zones, bonded warehouses or factories
operated by enterprises under customs control within the areas described above. Territorial
enclaves (embassies, consulates, military bases, scientific stations, etc.) are part of the national
territory where they are physically located.

2.17 This definition approximates the economic territory of a country as used in economic
statistics (see BPM6 and SNA2008). However, it should be noted that the concept of economic
territory in economic statistics 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, including in
energy accounts, to the economic territory. In this respect, countries are encouraged to collect,
whenever feasible, or estimate data on the energy consumed by residents abroad and by non-
residents in the compiling country in order to support compilation of energy accounts (for more
details see Chapter 11).

2.18  Energy industries. Many countries publish various indicators describing the activity of their
energy industries. However, the country practices in defining the boundary of the energy industries
and the set of main indicators to describe their activities differ significantly. To improve
international comparability of energy statistics, it is recommended that the energy industries of an
economy are defined as comprising economic units whose principal activity is the production,
transformation and distribution of energy products (for more details see Chapter 5).

2.19 It is recommended that activities of this group are described in terms of activity
classifications adopted by the countries for use in economic statistics providing, where necessary,
additional details to meet the user needs. Countries should take into account that the UN Statistical
Commission recommended for this purpose International Standard Industrial Classification of All
Economic Activities (ISIC). Tts latest, 4™ revision, was adopted by the Commission at its 37"
session (7-10 March 2006). Examples of energy industries are electricity and heating plants, oil
and gas extraction, coal mines, oil refineries, etc.

2.20  Statistics on energy industries. To have a better understanding of efforts of a country to
extract, produce, transform and distribute energy products, it is recommended that compilation
and dissemination of statistics describing the main characteristics and activities of energy
industries be considered part of official energy statistics.
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2.21  Energy production outside the energy industries. It should be stressed that energy can be
produced by energy industries and 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 consumption. A sugar cane processing
plant may use the remains after juice extraction from the sugar cane (bagasse) as a fuel for heating.
Similarly, wastes materials (e.g., tires) can be incinerated with heat recovery at installations
designed for 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 is also collected and included in total production.

2.22  Energy consumers. Energy consumers refer to economic units (including households as
final consumers), other than those belonging to the energy industries, in their capacity as final users
of energy products for energy purposes (for heat raising, transportation and electricity) and/or for
non-energy purposes (use of energy products as raw material or as lubricants). In both situations,
this represents the last stage in which the energy products are utilised and disappear from the
system.

2.23  Classification of energy consumers. There are different types of energy consumers. They
are grouped into various categories of users that are relevant from analytical purposes, emissions
and in general policy making. This is further discussed in Chapter 5.
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Chapter 3. Standard International Energy Classification

A. Introduction

3.1 In order to ensure comparability of the statistics produced (be it comparability across
countries, comparability through time or comparability with other statistical domains), it is of
paramount importance to have internationally agreed definitions of energy products that serve as a
reference point for countries. In addition, the availability of a classification scheme for these
products facilitates, among other things, the compilation and dissemination of the statistics
collected.

3.2 This chapter presents the list of internationally agreed definitions of energy products and
arranges them in the structure of a statistical classification. It starts with a description of the
purpose and scope of the classification and goes on to present the classification criteria and the
classification structure. In addition, product links with other international classifications such as
the Harmonized System (HS) and the Central Products Classification (CPC) are provided. This
correspondence facilitates the integration of energy statistics with other economic statistics,
thereby increasing its analytical value.

3.3 The correspondence with the HS is particularly useful as all international transactions 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 have to provide for customs purposes includes the relevant HS
code. The CPC aggregates the HS headings into product groupings which are of particular interest
for economic statistics and for various users.

3.4  The correspondence with HS presented here is indicative in the sense that the HS categories
are often broader in scope and may contain more elements than corresponding Standard
International Energy Classification (SIEC) category'. However, in case of national adaptations of
the HS (such as the European Combined Nomenclature), the correspondences may be more
precise.

"In Table 3.1, this is indicated with an asterisk next to the concerned link.
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B. Purpose and scope of the SIEC

3.5 The main purpose of the SIEC is to provide a framework for the international comparison
of energy statistics and to serve as a guide for developing or revising existing classification
schemes for energy products, in order to make them compatible with international standards.

3.6  SIEC is intended to be a multipurpose classification which focuses on groupings and
aggregates that are relevant for the production, presentation and analysis of energy statistics. The
link with other international classifications such as CPC and HS is provided in order to facilitate,
among other things, the integration of energy statistics in other domains.

3.7  SIEC serves as a tool in support of the collection of data from data reporters by providing
specific, internationally agreed definitions of energy products and their aggregations. It will also:
(1) facilitate and standardize the compilation and processing of energy data by providing a uniform,
hierarchical coding system; (ii) ensure international comparability of disseminated national data;
and (ii1) facilitate linking of data on stocks and flows of energy products with data on international
trade in energy products and other economic statistics.

Scope of SIEC

3.8  Energy is often carried through the economy in the form of fuels, capable of releasing heat
upon combustion (or fission, in the case of nuclear fuels). It is ultimately consumed in the form of
electricity or heat. The term “fuel” refers to “energy sources, whether primary or secondary, that
must be subjected to combustion or fission in order to release for use the energy stored up in them”
(UN 1982 para 29).

3.9 SIEC aims to covers all products necessary to provide a comprehensive picture of the
production, transformation and consumption of energy throughout an economy. Thus the scope of
SIEC consists of the following:

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

(b) electricity that is produced/generated by an economic unit (including households) and
heat that is produced/generated and sold to third parties by an economic unit (see para.
5.69).

3.10 In order to define the scope of SIEC more precisely, the fuel coverage is further explained
below.

(i) All fossil fuels® are within the scope whether or not they are used for energy purposes.

(i1) Products derived from fossil fuels are always within the scope of SIEC when they are
used (or intended to be used) as fuels.

? Fossil fuels refer to coal, peat, oil, and natural gas.
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(ii1)Products derived from fossil fuels that are 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.

3.11 One example of products in the category (iii) mentioned above is lubricants produced from
the refinery of crude oil. Even though they are ordinarily used for non-energy purposes, their
production (and consumption) is recorded in energy statistics as it allows for the monitoring of the
different products produced 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 distinguished 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 are obtained by further processing of refinery
products by other industries.

3.12  Not all fuels are of fossil origin, such as waste’, agricultural crops or other biomass. Such
products are within the scope of SIEC only when used for energy purposes. Thus, the production
for these products is derived from the demand side. The production of waste in energy statistics,
for example, is defined as the use of waste for energy purposes.

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

3.14  SIEC does not cover underground deposits of energy resources, namely, “all non-renewable
energy resources of both inorganic and organic origin discovered in the earth’s crust in solid, liquid
and gaseous form™. The classification of underground deposits of energy resources is provided in
the SEEA-E as part of the general SEEA classification of “Natural Resources”. This classification
covers a category for “Mineral and Energy Resource” which, at the highest level, distinguishes
between “Petroleum resources”, “Non-metallic minerals and solid fossil energy resources” and
“Metallic minerals” (based on the current draft SEEA-E).

C. Classification criteria and coding system

3.15 The categories of SIEC are designed to be exhaustive and mutually exclusive, so that any
product within the general scope would belong to one and only one SIEC category. At the highest
level, the classification presents categories for fuels (including derived products), electricity and
heat. The four fuel categories represent broad fuel types distinguished by their origin and

3 Although strictly speaking part of waste has a fossil origin, this part is not considered to be directly derived from
fossil fuels, thus it is treated together with other fuels of non fossil origin.

* From the “United Nations Framework Classification for Fossil Energy and Mineral Resources” (2004), available
online at: http://www.unece.org/energy/se/pdfs/UNFC/UNFCemr.pdf
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characteristics (fossil fuels with an additional distinction between solid and other fossil fuels,
nuclear fuels, biofuels and waste). Fuel categories are further disaggregated by physical
characteristics (e.g., brown coal vs. hard coal) and stage of processing, with the specific, processed
products at the lowest level. 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 in kerosene-type jet fuel).

3.16 Some products in SIEC, although physically similar, may be considered different products
due to different origin or intended use. For instance, several of the included gases may contain
similar chemical components but originating from different processes. This is the case for the
categories “natural gas” and “landfill gas”, which both consist mainly of methane, but differ in
source. Likewise, “natural gas liquids” and “liquefied petroleum gas” both contain propane, but
the latter category refer 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 being destined for a particular use.

3.17 The top-level categories representing electricity and heat are not further disaggregated 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 5 for more details).

3.18 The distinction between primary and secondary products, as well as the distinction between
renewable and non-renewable energy products is not a classification criteria in SIEC. The list of
products considered primary or secondary and renewable or non-renewable is given in Annex A.

Coding system

3.19 The hierarchy of SIEC consists of five levels, which are referred to as sections (the first
level), divisions (the second level), groups (the third level), classes (the fourth level) and
subclasses (the fifth level). The coding system consists of five numbers separated by dots, where
the first number refers to the section, the second number to the division, and so on. Thus, all five
numbers, taken together, designate a particular subclass of the classification.

3.20 The hierarchy groups basic categories into higher-level aggregations according to the
criteria described above. The purpose is to provide a set of levels where each level can be used to
provide statistical information that is analytically useful.
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Table 3.1: Standard International Energy Classification

SIEC HEADINGS

SECTION, DIVISION, GROUP, CLASS, SUBCLASS

1 - Solid fossil fuels and derived products

1.1 - Coal and coal products

CORRESPONDENCES
CPC HS

(11010, 11020, 11030, (2701, 2702, 2703, 2704,
11040, 11050, 12030* 2705, 2706, 270