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Chapter 1. Introduction

1.1 Energy is fundameat for socieeconomic 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 enethgre are growingoncernsabaut the
sustainabity and reliability of production and consumptigratternsand the impact of the use of

fossil fuelon the environment.

1.2  The reliable and timely monitoring of the supply and use of energy is fundamental for
decision making. In this resgethe International Recommendations for Energy Statistics (IRES)
provide the basic elements for the collection, compilation and dissemination of energy statistics,
thus strengtheningenergy statistics as part of official statistimsproviding recommend@ons on
conceptsand definitions, classifications, data sources, data compilation methostgutional
arrangementgata qualityassurancemetadata and dissemination policies.

A. Background

1.3 Due to thecritical role energy plays in soceconomic develapent, the availability of

high quality energy statistics has always been a matter of concern for the statistical community.
TheUnited Nations Statistical Commissibias discussed issues relevant to energy statistics as part

of economic statistics sincesit i ncept i on. I n the aftermath of
the Commission put energy statistics on the agenda as a separate item and requested a specia
report on energy statistics to be prepared and presented for discussion.

1.4  Accordingly, thereport of theUN SecretaryGeneral was prepared and submitted to the
Commission at its 1®session (1978) The Commission welcomed the repartdagreed that the
developmentof a system of integratednergy statistics should hawe high priority in the
Commission's programmaf work. It agreed on the use of energy balancethag&ey instrument

in the coordination of work on energy statistics and the provision of data in a suitable form for
understanding and analysing tlude of energyin theeconomyand 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 statistic3.he preparation of annternational classification of energy was

! Johannesburg Plan of Implementation (JPOI) para 9(g). Available at
http://www.un.org/esa/sustdev/documents/WSSD_POI_PD#BIOIToc.htm

2 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 eleméntt the further development and harmonization oérnational
energy statistics

15 Followingt he Commi ssi onds recommendat i wisia, t he
(UNSD) prepared a detailed report on basic concepts and methods relevant for energy statistics.
The Commission, at its 20session (1979), appreciated the report and decidémiics be made
available for circulation to national and internatiostatistical officesas well aother appropriate
agencies In response to this decision, UNSD issued in 1882cepts and methods in energy
statistics, with special reference to energy accounts and balaadeshnical repor (UN, 1982)

At its 24" ses#on (1987), the Commission again discussed energy statistics and recommended that
a handbookon conversion factors and units of measurement for use in energy statistics be
publishedas well. Implementing this recommendation, UN$3ued later in 1987, ariar
technical report entitleBnergy statistics: definitions, units of measure and conversion fagidrs

1987) These two documents have played an important role in developing energy statistics both at
the country and international levels.

1.6  As countriesnvere gaining experience with the compilation of energy statistics and various
regions developed specific data needs, it became necessary to produce additional guidance. In
1991, UNSDpublishedEnergy statistics: a manual for developing countfg®N 1991) and in

2004 the International Energy Agency (IEA) and Eurostat publigheetgy Statistics Manual
(OECD/IEA and Eurostat, 20050 assist members countries of the Organization of Economic
Cooperation and Development (OECD) and the European Union (EWmpilng their joint

energy statistics questionnaire and to provide guidance in energy staBstiksmanuat were
welcomecomplemertd to the earlier UN publications. The IEA/Eurostat manual contains the most
recentbackground information andarifications of somalifficult conceptualssues

1.7 In view of mounting evidence that energy statistics have some serious shortcomings in
terms of data availability and their international comparability,Gbenmission at its 3&session

(2005) undertooka programre reviewbased on the report preparey 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

18 Aspartoffolomup actions to the Cononvese@anadas deci
expert group on energy statistidsew York, 2325 May 2005) which recommended that further

work on energy statisticshould be carried out by two complementary workimgugsi a city

group and aninter-secretariat working group The ci ty gr ooutpbdts to thas k wa
development of improved methods and internatiosi@ndards for national official energy

statistics and the inter-secretariat working groupvas regested to enhance international

% Available athttp://unstats.un.org/unsd/statcom/doc05/2688%df

“TheConmi ssi onds actions can be found in the Commi ssionds F
http://unstats.un.org/unsd/statcom/doc05/Repodlish.pdf



coordination particularly in harmonisation of the definitions of energy produtte detailed
terms of reference of both groups wer.e drafte

1.9  The Commission at its 37session (206) commended the progress made amgpsrted

the establishment and mandate of the Oslo Group on Eistegigtics and the Intesecretariat
Working Group on Energy Statistic{InterEnerSta&), and requestedproper coordination
mechanisms between therithe 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 outcothés of
process.

1.10 IRES and the System of EnvironmerEaonomic Accounting (SEEA)including the
System of Environmentdtconomic Accounting for Energy (SEEBR), are being prepareahder

the auspices of the UN Committee of Experts on Environmé&uaahomic Acouning and

provide the international statistical standard for environmental and energy accounts consisting of
agreed concepts, definitions, classifications and-igi@ated tables and accounts. IRES and SEEA

E are two complementary documents and theaparation is fully coordinated. While IRES
complies to the extent possible with the SEEAonceptual structure and data needs, SEEA
accounting standards were developed on the basis of IRES (e.g., using IRES definitions of data
items and classificationsf energy products and flows). The links between IRES and the SEEA

are further elaborated in this document.

B. Purpose of the international recommendations for energy statistics

1.11 The main purpose of IESis to strengtherenergy statistics as part of offatistatisticsy
providing recommendations orconceptsand definitions, classifications, data sources, data
compilation methoddnstitutional arrangementapproaches to data quality assessment, metadata
and dissemination policieBeveloping energy statics in compliance withRES will make these
statistics moreconsistent with other fields of economic statiststeh as standard international
classificationof activities and productsas well as with the recommendations for other economic
statisticg(e.g.,International Recommendations for Industrial Statistics, UNDBDO

1.12 In addition, IRES will serve as a referencesupportof all countries forthe maintenance
anddevelopment of energgtatistics programmesyespective of the level of developnteof their
statistical systemsIRES provides a common yet flexible, framework for the collection,

® SeeReport of the Secretai@eneral on Energy Statistics E/CN.3/2006/10.

® In parallel with this decisionybthe 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 actstls Intersecretariat Workingroup on Energy Statisticeporting to the Commission.

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



compilation, analysis and disseminatioreargystatistics which mees the demands ahe uses
communityandare policy relevant, timely, reliable, amdernationally comparablelRES can be
utilized for all countries irrespective of the level of development of their statistical systems.

1.13 While countriesare encouragedto comply withthe IRESdefinitions and classifications;

the collection of a minimunset of energy statistics and data quality and data dissemination
principles, they have flexibility in defining the scope of thewn energy statistics programme,
developng their data collection strategies and establighthe appropriate institutional
arrangement which reflesthe countrypolicy, circumstancesand resource availability.

1.14 Although there is no internationally acceptefinition of the ternofficial statistics it is

widely used in the statistical communifjhe Fundamental Principles @fficial Statisticswere
adopted at the Special Session of the UnMations Statistical Commissipfhl-15 April 1994.In
international practice, a particular bodystétisticsis usually referred to as official statistics if it
follows the UN Fundameat Principles of Official Statistic§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 @hapter 9 and builds on the experience of
countries and international organizations in this area.



Box 1.1: The UN Fundamental Principles of Official Statistic&

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

Principle 2. To retain trust in official statistics, the statistical agencies need te @ecintding 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 correatterpretation 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 intierpestd misuse of statistics.

=

Principle 5. Data for statistical purposes may be drawn from all types of sources, be they statistical surveys ¢
administrative records. Statistical agencies are to choose the source with regard to quality, timelises®] cost
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 syem.

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 caaation in statistics contributes to the improvement of systems of
official statistics in all countries.

1.15 Importance of developing energy statistics as official statidnsrgy is a necessary input

in almost all activies and essential for economic ageopment in countriesTherefore it is
imperative thaenergystatistics are producesdith the highestjuality possible To ensure that such
guality is attainedcountriesare encouragedto take steps to advance from the collection of
selected data itemssed primarily for internal purposes by various specialized energy agencies, to
the establishment of an integrated system of multipurpose energy statistics as a parbificthkir
statisticsin the context of the UN Fundamental Principles and on trses baf appropriate
institutional arrangements.

8Al though the original text of the UN Fundament al Prin
statistical agenciesod only, in the context of energy s
agencies/institutions invodd in the collection, compilation or dissemination of energy statistics.



1.16 Developingenergy statisticsas official statisticswill be beneficial in a number of ways
including: (i) strengthening thiegal basis in order to guaranteenfidentiality of data providers
and protectiomagainstdatamisuse (see Chapter 10 on dissemination for details); (ii) improving
international comparabilitypy promoting the implementationf international standards and
conceptsand (iii) fosteringransparency in the compilation and disseminatiostatistics

1.17 Actions to be taken to strengthen energy statistics as official statiSee®loping energy
statistics as part of cterm gdaliwhich sequires tafefulplarenihg st at
for development and implementation. Actideading towards this goal should be taken both at the
international and national levels.

1.18 At the international levethe strengthening of official energy statistics would be achieved
by the development and adoption of the present international recominasdat energy statistics

and carrying out the respective implementation programme. The implementation programme
envisages, for instance, preparation of @mergy Statistics Compilers Manu@CSM) and other
technical reports to ensure sharing of goodcpices and improvements in data qualityis
recommendedthat international organisations play an active roldRES implementation and
assist countrietn developing energy statistics work programmes as part of their national official
statistics throgh, for example, the development of training mateaald regular training
programmes, organization of workshops and the shariegpsrtise

1.19 At the national levelfurther improvements in théegal baseand streamlining of the
institutional arrangementsre needed. Certain issues, like confidentiality, caa beal challenge
sincetheremay be strongendeneéstowards market concentratiamd market liberalizatioan the

supply side for specific energy products, creating anflict between the confiddiality
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 dadampilation and dissemination fully transparent

It is recommended that official energystatisticsare treated aa public good and the agencies
responsible for dissemination of official energy statistics ensure thgiulblec has convenient
accesdo thesestatistics(see Chapter 10 on dissemination).

1.21 The specific needs in the current revisionhe international recommendations for energy
statistics wer@ot reviewed as a whole sintee 1980sandneedto be revisednd updated to:

(a) Take into accounand provide recommendations on statistical treatment of the new
developments in energy productiand consumption. Examples include the increased
complexity of energy markets (including their liberalization) and appearance of new
energy sources and techogies. The existing recommendations focustramitional

° The energy market is a fasvolving market. For example, 40 years ago, there was almost no electricity produced
from nuclear energy; more recently wind and solar energy havedstartieaw attentiorhiofuels have been quickly

6



energy sources, while IRES takes into consideration nevereiging energy sources
and technologies, such emnewable energy that have penetrated or are penetrating the
market andadditional déa needs like sustainability and efficiency of energy supply and
consumptiorwhich were not covered in the previous recommendations;

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

(c) Provide definitions ofdata items for collection, identify a range of appropriate data
sources and datcompilation methodm orderto assist countries in the formulation of
their datacompilation strategiem the context othe increased complexity of energy
markets in rapidly globalizing economies and heightened confidentiality concerns

(d) Promote an imgrated approach to energy statistics, in particular to improve
harmonization with other standard international classifications of activities and
products as well agake into account the new recommendations in related areas (e.g.,
SEEAE andthe United Ntions 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 vestedhistries
of energy,national statistical offices or specializeajenciesRegardless of where this
responsibility is situated, thegency responsible for official energy statistics should be
committed to adhere to the statistical standards of quality;

(f) Promote theuniformity in international reporting of energy data required for dealing
with global challenges such as climate chaegenomic development, energy security
and sustaindb developmentand for meeting other international needs including
improvement in coverage andaijity of theUN energy statistics database and energy
databases of other international and regional organizations.

C. Users and uses of energy statistics

1.22 Energy statisticarea specialized field of statistics where the scope has been evolving over
time and lpoadly 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 statisiosseenas a multipurpose body of data.
Therefore,the successful development of international recommendatiassto be based on the

increasing in relevance atoimorrow might see a fast development of hydrogeah fuel cellsAs a consequence,
there is an obvious need for statistics and statisticians to follow, if not to anticipagsttbedlution of thenergy
market.



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

1.23 Energy policy makerdPolicy makerswho use energy statistics for formulation of energy
strategies and monitoring their implementatibnthis context, energy statistics are requiratr
alia, for the following:

(8 Formulation and monitoring the impact of energy policies oa #tonomy. The
formulation and monitoringof the impact of energy policies on the economy
critically important for countries, as energy is a globally traded commodity and can
directly affect production, imports, exports and investment which all haigndicant
i mpact on a countryds GDP. The availabildi
provide policy makers the information needed to make informed decisions and examine
appropriate tradeoffs. For example, in the context of global price shiocksnmodities
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 fuebmayanmed

(b) Monitoring of country energy securityFor assessment of national energy security,
detailed statistics on energy supply, transformation, demand and stock levels are
needed. Data oproduction trade,consumption stocks levels and stocks changes
politically sensitiveas problems with energy supply, especiallyndtional energy
sourcesdo not meet the energy demanday be perceived as threat to national
independencyThis highlights the importance of data quality in energy statjstics

(c) Planning of energyi ndust r i es 0andgpmmotidn cofeneegy tonserving
technological processes.A basic prerequisite fosuch strategic planning ithe
availability of systematiand detailediata covering the range of primary and secondary
energyproducts as well as thir flows from production to final consumption. This
would allow for eraluation ofthe economic efficiency ofvariousenergy production
processeandenergyconsumptionand for buildingeconometric models for forecasting
and planning futurenvestmentsin the energy industries and in energy conserving
technological processes;

(d) Environmental policy, especially regnhouse gas emissionnventories, and
environmental statistics.A growing concern can be observed for the environmental
effects/emssionsof greenhouse gases (GHGs) atker airpollutantsfrom the use of
energy especially from the use of fossil fueEnabing energy statistics to meet the
demand from environment statistiespecially the emissioof greenhouse gasesust
be one bthe top prioritiesThis is important in order to be able to see enezggnomy
andclimate together withithe frame of official statisticas awayto meet theemajor
challenges.



1.24 Business communityhe availability of detailed energy statisticsigtical for the business
community in general and the energy industries in particulare¥@tuating various business
options, assessing opportunities for new investmentsamitoring the evolution of the energy
market. Basic energy statistics havebt relevant forexpertsfollowing the energy markets. In
many countrieschanges in energy markets and energy prices will have strong effects on the
economic situation.

1.25 Compilers and users of national accountsmost systemsf official statistics, thenational
accounts play a crucial rokes theygive thenationalpicture of the economic situation and trends,
covering all production sectors, including energy, and all uses of goods and seBasks.
economic statistics, including energy statistics, regededio meet the demands of timational
accountsas much as possible, in order to provide basis for the analysis of economic trends,
business cycles, etc.

1.26 Compilers of the System of Environmetiiabnomic Accounting for Energy (SEEA

The SEEAE 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 airemissions. Energy statistics are the basis for the compilation @ER&-E which
organizes and integrates them in a common framework together with economic statistics thus
providing additional information relevant tte formulation and monitoringf energy policy

1.27 International organizationsAs international organizatig were created to monitor various
aspects of global energy and environmental status, including climate change, they need energy
statistics to carry out their activitieiternational reporting obligatiorege an additional important

factor which has to dtaken into account while developing energy statistics (see Chapter 10 for
further information).

1.28 General public.The general publibenefit from the availability of timely energy statistics
to evaluate the energy and environmental situation in ordeak® mMmore informed decisions, for
example, informatioron energy costs, [@es,and their trendscontribute to thedecisionmaking
about efficiency, sustainability, and the economy

D. Revision process and IRES content

1.29 The revision processas discussed andi@ed upon at thé%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 Eergy Statistics (Mexico, -8 December 2008) to provide an opportunity for
developing countries to express their concerns and discuss possible solutions, preparation of the
draft recommendations and theaview bythe 4™ and %" meeting of the Oslo Groupworldwide
consultation on the provisional draft of IRES, as well as review and endorsement of the draft IRES
by the UN Expert Group on Energy Statistifte. be amended before submission to the UN
Statistical Commission]



1.30 The Oslo Group, its secretariataB8stics Norway and the InterEnerStathaired by the
International Energy Agency (IEAJvere 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 Econom 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 principks for the revisionThe Oslo Group agreesh the following principlesto
guide thepreparation of IRES:

(&) Needs of major user groups should be considered as a starting point takdrbeto
account to the maximum extent possibl® ensure that the conipd data are policy
relevant, meet the needs of the energy community (both producers and users) and
provide a solid foundation for integration of enesgatistics into a broader accounting
framework;

(b) The revision should be conducted in close consultatith both nationalstatistical
offices and national energy agencies well as with the relevamiternational and
supranational organizations;

(c) While providing recommendations on data items and their definjtzare should be
takensothat: (i) necesary data sources agenerallyavailable in countries to compile
such data(ii) the collection of such data itendoesnot createsignificant additional
reporting burdenand (iii) the collection procedures can bmplemented by most
countries to ensurenproved crosgountrycomparability;

(d) The revision should be seen in the context of promoting an integrated appraheh
national statistical system which requires, to the extent possible, tlué nigemonized
concepts, classifications, and standardidata compilatiomethods in order to achieve
maximum efficiency and minimize reportihgirden;

(e) Additional guidance on more practical/technical matters to assist countrite in
implementation of IRES should bgrovided in the forthcoming Energy Statistis
Compilers Manua(ESCM). During the revisiomrocess, the Oslo Group will decide on
what will be covered in ESCM and what extent.

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

1.33 Chapter 1. IntroductionThis chapteprovides background information and formulates
objectives ofthe IRES. It is emphasized dh the main objective of IRES is to provide a firm
foundation for a londerm development of energy statistics as a part of official statistics based on
the UN FundamentalPrinciples of Official Satistics The chapter stresses the importance of
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energy stastics for sound decision and polioyaking, identifies major user groups and their
needs, and provides reasons for the current revision of the recommendations.

1.34 Chapter 2. Scope of Energy Statistite purpose of this chapter is to define the scope and
coverage of energy statistics. The chapter recommends treating energy statistics as a complete
systemusedto understand energy stocks and flows, energy infrastrugberéormance of the

energy industrieandthe availability of energy resource¥he sope 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 Classificatidrhis chapter introduces the
Sandard International Energy Classificatiai8IEC) 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 #®rinuslata collection and data
processing. The chapter describes the classification scheme of SIEC and its relationships with the
Harmonized Commodity Description and Coding Syst2@®7 (HS07) and Central Product
Classification, Version 2 (CPC, Ver.2). dhst of primary and secondary products and renewable
and non renewable products is provided in Annex A.

1.36 Chapter 4. Measurememinits and Conversion FactorsThis chapter describgshysical

units of measuremeiivr the different products, recommends s 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 5Energy fows This chapter providea generabverview of he process through

which energy is generated, traded and consumed within a camdryhedefinitions of energy

flows such as energy production, transformation,-eo@rgy use, final energy consumption, etc.

The chapter also provides a description ofrtien groups of economic units relevant for energy
statistics (e.g., energy industries, other energy producers and energy consumers). This chapter
provides necessarynformationin order to facilitate the understanding of data items presented in
Chapter 6

1.38 Chapter 6. Statistical Units and Data Itenihis 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 statisticeds; 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 resourbeschapteiprovides a basis

for the subsequent apters ondata collection and compilatio(Chapter 7), as well as the
construction of energy balances (Chapter 8). Whitapfer5 provides generaldefinitions of

flows, Chapter 6 explains any possikbeceptionsand detaildor specific product$o be t&en into

account in the definition of particular data items

1.39 Chapter 7.Data collection and compilatiorfhis chaptereviews the different elements for
the production of quality energy statistics. The importance and principles of an effective
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institutiond and legal framework are emphasized and promoted. The clpaptt#es anoverview
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 methodsls et
methodology of estimation, imputation and seasonal adjustments are deferred to the ESCM.

140 Chapter 8. Energy Balancethis chapter desdoesthe importance of energy balances for
making informed policy decisions and their role in organizing enstgistics in a coherent
system. It contains recommendations on twmpilation of balanceshased on concepts,
definitions, classifications andata items described in the previous chapt€éne chapter covers
energy supply, transformation and consumpteswell as other indispensable flows in an overall
energy balance.

141 Chapter 9. Data QualityAssurance and Metadata his chapter describes the main
dimensionsof energydata qualityand provides recommendations on how to set up a national
energy data quidy framework, including development and use of indicators of qualitydatd
quality reporting. The importance of metadata availability for ensuring a high quality of energy
statistics is stressed as well.

142 Chapter 10. Disseminatioifhis chapter formiates recommendations on energy statistics
disseminationmechanisms, addressing datanfidentiality dataaccess release schedwde data
revisions, dissemination formats amgborting to international/regional organizations

143 Chapter 11. Use of Energy Badces in Compilation of Energy Accounts and Other
Statistics This chaptercontains 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 mergy statistics and balances might be integrated into the national accounting
framework on the basis of the forthcomimgernational standards on energy acceU@EEAE)

which is being developed as a part ahe SEEA revision. Details on good practices 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.

144 IRES contais four annexes which provide: (i) the listing of primary and sedary
products, as well as renewable and-nemewable products; (ii) the description of the codes of
CPC Rev. 2 and HSO7(ii) additional tables on conversion factors, calorific values and
measurement unitsand (iv) a description of commodity balances glossary index and
bibliographywill be provided

E. Implementation and revision policy

145 It is recognizedhat thepresentrecommendations should be implemengdcountriesn a

way appropriate to their own circumstances, including identified user nesdsirees, priorities
and respondent burdemdditional guidance on more practical/technical matters (e.g., good
practices, country case studies, etc.) relevant to the implementation of IRES andESEEA
provided in theESCM TheESCM contains guidance gpractical matters which might be country
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specificand as suchdoes not requir¢éhe formal adoption by th€ommissionESCMis foreseen
as aflive document beingelectronically maintained argkriodicallyamendeds needed.

146 Recommendations and encouragmts For the purposes of IRES, the term
frecommendedl r ef er s t o a standard wi t h whi ch cCo
fiencouraged i ndi cates a desirable practice which
issues which might be relevant tompilers 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 recurrentetyutganized 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. Scopeof energy statistics

A. Energy and energy statistics

21 Energy and its forms.Energy, as generally understood in physics, isdégacity of a

physical system to do workEnergy exists in different forms such as light, heat @adion but

they can all be putto two categories: potentiat.g, the energy stored imatter) and kinetic (the

energy of motion). Examples of potential energy @remical energy (energy stored in the bonds

of atoms and moleculesyvater stored in a reservoir at a heigtite poterial energy stored is
released when the water is allowed to fall/flow through a tuybémel nuclear energy (energy
stored in the nucleus of an atom). Potenti al
Examples of kinetic energy avénd and hydro.When wind is blowingit contains kinetic energy.
Similarly, when the potential energy of a reservoir of water is reledsbdcomes kinetic energy

which isthencaptured in a turbineNot all energy is an object of statistical observation. In oxler t
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 contextThe ter m fienergy statisticso is
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 eergy statistics in IRESFor the purposes of IRES, energy statistics encompass
basic energy statistics and energy balances aiming to describe how energy products are produced
by human activitiesvithin a national tgitory, how they enter into that territory and how they are
used in it.IRES deals withdata which helpto understand energy stocks and flows, energy
infrastructure performance of the energy industregsdthe availability of energy resourc&dne of

the main objectivesof IRES isto ensurghe productionof statistics on stocks and flows of energy
products. Furthermore |RES promotes a multipurposeature of energy statistics, in particular by
emphasizing the idea of an enedpta warehousas an effieent way ofmeeing the data needs of
energy poliy makers,energy analystas well as of compilers of energy accounts aational
accouns in generalSuch an energy data warehouse may store and provide a convenient access to
data on energy stocks anawis, as well as tgelected statisticen energy producerand users

(e.g, on energyinfrastructure, employmerand capital formation), selected data about the energy
market (e.g.energy prices)statistics on underground deposits ehergyresourcs, dc. It is
recognized that there are additiodakathat respond to specific policy concerns and/or analytical
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guestions. 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 oergy
pricesand their movemeni®.g.,import prices, export pricg, consumer priceand their respective
indices, etc), as theyare vital for monitoring energy markets and developing effectivergy
policies

25  Energy resources and energy reservesEner gy r e s o u rrenewablereeefge r t
resources of both inorganic and organic orig
g as e o u’s Energyresaives are part of tesources whictbased on technicatconomic and

other relevant (e.genvironmental) considerationsould be recovered and for which extraction is
justifiedto some extentThe 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 statisticad#hould 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 consaall 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 intintatoein

needs, priorities and resourcesShe use of standard methods, definitions and classifications will
contribute to the overall quality of energy statistics.

B. Basic concept@and boundary issues

27 Products. The term AfAproduct s 0,istica sefersa walthoods mnd e c 0 n
services which are the result of productidroduction is understood broadly and includes
extraction of any materials or energy from environment by any econonfc unit

2.8  Energy productsAs a general guideling, is recommerded 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 oth@mocess (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 pré&incesanumber

of energyproducts are transformed into other kinds of energy products prior to their consumption,

'From the AUnNited Nations Framework Classification for
online at: http://www.unece.org/energy/se/pdfs/UNFC/UNFCemr.pdf

2See SNA 2008, chapter 6, para 6.24, fetads.
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a distinction is made betwegnimary and secondagnergyproducts This distinction is necessary
to avoid the double counting of production in greergy balances.

29 Primary energy productsProducts 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 proguetdrom both renewable sources

(e.g., solar, biomass, etc.) and frenewable resources (e.g., coal, crude oil, etc.).

210 It is important for bottenergy planningndenvironmental concerris distinguish between
renewable and nerenewable energy producss we | | as to distismgui sh
assolar from cyclical renewabkuch asiomass

211 Secondary energy productecondary energy products are those products which have been
transformed from a primary and/or secondary energy product.xaonme, 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 product$he boundary of energy products, whether it is used directly

or indirectly for enggy 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 producar Sioations

occur with other types of crop and or waste from excreta of animals. Chapter 3 of IRES presents in
full detail, theclassification of energy produc¢iss well as their definitions. SIEC is intended to be
applicable for all countries, althgh 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 flowsEnergy flows refer to the productiamport, export, stock change, bunkering
and final consumption of energy produdisis crugal that official energy statistics establish a
broad understanding of the totality of energy flows and their impacts on society and the
environmentChapter 5 of RES presents energy flows in more details.

2.14 Production boundaryEnergy 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 ancillargctivity; and/or (ii) is carried out for sale or delivery to other
economic units or for their own use. For examplel use for coke manufactures and in blast
furnaces within the iron and staetlustryis considereenergy industry own usghen not sal in

the market

2.15 Reference territory.The reference territory definése geographical scope of the statistics
compiled and the criteria for allocating selected statistics to a territory. Energy statistics have
historically been responding, among otheosthe 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 territedyios
energy statistics and energy balances is the national territory and is defined as cafsibeng
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geographic territory under the effective economic control of the national government and it
comprises:

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

(c) territorial waters,ncluding 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 tradene® 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 arehysically located.

2.17 This definition approximates theconomicterritory of a countryas usedin economic
statistics (see BPM6 and SNA2Q08iowever, it should be noted that the concept of economic
territory in economic statistics is used in conjunction with 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 territoihp this respectcountries are encouraged collect,
whenever feasiblegr estimate data on the energy consumedrdsidentsabroad and byon
residents irnthe compiling countryin order to supportompilation ofenergy accounts (for more
details see Chaptéad).

2.18 Energy industriesMany countries publish vanis indicators descriing 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 energyatisticsjt is recommended thatthe energyndustriesof an
economy are defined as comprising economic units whose principal activity is the production,
transformation and distribution of energy products (for more detailSisagter .

219 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 thaiStagistical
Commission recommended for this purpasternational Standard Industrial Classification of All
Economic ActivitiegISIC). Its latest, % revision, was adopted by the Commission at it§ 37
session (710 March 2006). Examples of energylustriesare electricity and heating plants, oll

and gas extraction, coal mines, oil refineries, etc.

2.20 Statistics on energindustries To have a better understanding of effasa countryto
extract, produce, transform and distribute energy prodiicts,recommendedthat compilation

and dissemination of statistics describing the main characteristics and activities of energy
industriesbe considereg@art of official energy statistics.
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2.21 Energy production outside thenergy industriesit should be sessed that energyan be
producedby energyindustriesand also by enterprises oestdlishments engagein energy
production as a secondary or ancillary activigor example, aluminium producers may have their
own power plant producing electricity pramly for internal consumption. A sugar cane processing
plant may use the remains after juice extraction from the sugarlcag@sEeas a fuel for heating.
Similarly, wastes materialse(@., tires) can be incerated with heat recovery at installations
designed for mixed wastes or-ticed 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 energyndustriess also collected and includewl fotal production.

2.22 Energyconsuners. Hergy consumers refer ®conomic units (including households as

final consumers), other than those belonging to the energy industrilesir capacityasfinal users

of energy products for energy purposes (faathraising, transportation and electricity) and/or for
non-energy purposes (use of energy products as raw matewal lubricans In both situations,

this represents the last stage in which the energy products are utilised and disappear from the
system.

2.23 Classification ofenergy consumersThere 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 €h&p
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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
paranount 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 disdemination 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 ttie 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 SysterfHS) and the Central Products Classification (CR®) provided. This
correspondence facilitates the integration of energy statistics with other economic statistics,
thereby increasing its analytical value.

3.3  Thecorrespondence with the HS particularly usefuls all international transactions in
energy poducts are defined in terms of H®4any energy products are widely traded
internationally and energy companies are familiar with HS or its national equivaldrgs.
correspondence with HS is expected to facilitate data collection as the documentatietyat
importing/exporting companies have to provide for customs purposes includes the relevant HS
code TheCPCaggregates the HS headings into product groupings which are of particular interest
for economic statistgand for various users

34  The correspndence with Hpresented 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 (SIE€tegory. However, in case of national adajas of

the HS (such as the Europeamnibined Nomenclatuje the correspondences may bere

precise

YIn 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 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 thatarelevant 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 otheridema

3.7 SIEC serves as a tool in support of the collection of ftata data reporters by providing
specific,internationally agreed definitions of energy products and their aggregatiowl also:

(i) facilitate and standardize the compilation and pset®y of energy data by providing a uniform,
hierarchical coding system; (ii) ensure international comparability of disseminated national data;
and (iii) facilitate linking of data on stocks and flows of energy products with data on international
trade inenergy products and other economic statistics.

Scope of SIEC

3.8  Energy is often carriethrough the economy in the form of fuels, capable of releasing heat

upon combustion (or fission, in the case of nuclear fudisk ultimately consumeth the form of
glectricityorheat The term fifuel 6 refers to fAenergy sour
must be subjected to combustion or fission in ¢
(UN 1982 para 29).

3.9 SIEC aims tocoves all products neasary to provide a comprehensive picture of the
production, transformation and consumption of energy throughout an ecofidmy.he scope of
SIEC consists of the following

(a) fuelsthat are produced/generated by an econamit (includinghouseholdg ard are
used or might be used as sources of energy; and

(b) electricity that is produced/generated by an econommit (includinghouseholdsand
heatthat is produced/generated and sold to third parties by an ecouaninisee para.
5.69).

3.10 In order to definehte scope of SIE@ore preciselythe fuel coverage is further explained
below.

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

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

2 Fossil fuels refer to cogheat,oil, and natural gas.
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(iiN)Products derived from fossil fuels that are used (or intended to be used) fenergy
purposes are within the scope only if they are the output of energy industries (e.qg.
refineries, gas plants or coal minirgpal 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 categany (mentione aboves lubricants produced from

the refinery of crude oil. Even though they are ordinarily used forenengy purposes, their
production (and consumption) is recorded in energy statistics as it allows for the monitoring of the
different products pragsted from the refinery intake of crude oil and the assessment of the part of
crude oil used for neenergy purposesThis is of relevance to energy plannepspvided that the
consumptiornof these products is explicitigistinguished as neenergy 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 wastgricultural cropor other biomass Such
products are within the scope of SIEC only when used for energy purposes.thEhmoduction
for these products is derived from the demand side. The productioastd W energy statistics,
for example, is defined #ise use of waste for energy purposes.

313 I n | RES, the term fAenergy producto is def
SIEC, as formulated above.

3.14 SIEC does not cover underground deposits of energys o u r ¢ e all normemewabley |, A
energy resources of both inorganic and organi

and g as e’oThs classificatin® of underground deposits of energy resources is provided in
the SEEAEaspat of the general SEEA classification
covers a category for AMIi ner al and Energy Re
bet ween f#APetr ol e-maullia miremls and sotidofossil @fdrgye s our c e s 0
AMet allic mineral so (bBsed on the current dr a

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 te 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 directy ilem
fossil fuels, thus it is treated together with other fuels of non fossil origin.

“From the AUnited Nations Framework Classification for
online at: http://www.unece.org/energy/se/pdfs/UNFCRIémr.pdf
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characteristicgfossil fuelswith an additional distinction between soliaghd other fossil fuels
nuclear fuels biofuels and was)e Fuel categories ardurther disaggregated by physical
characteristics (e.gorown coal vs. hard coal) and stage of processing, watlsplecific, processed
products at the lowest leveFor 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 kerosetgpe jet fue).

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 pgsees. This is the case for the
categories Anatur al gaso and Al andfil]l gas o0,
sour ce. Li kewi se, Anatur al gas | iquidso and
the latter category refer to raix of gases that only contains propane and butane, whereas the
former category represents a less refined mix of gases. Another example is the category
Nfnfeedstockso, which may <consi st of energy prod
naphtla), but are characterized by being destined for a particular use.

-1

3.17 The toplevel categories representing electricity and heat are not further disaggregated
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 processesich aglirect conversion of the energy in solar radiation, falling water

or release through combustion of fuels. The distinctietwvben different production processes is
important for energy statistics and may be obtained by disaggregating information on the
production side (se€hapter 5 for more details)

3.18 The distinction between primary and secondary products, as well as thetdistbetween
renewable and nerenewable energy products is not a classification criteria in SIEC. The list of
products considered primary or secondary and renewable genewable is givem Annex A

Coding system

3.19 The hierarchy of SIEC consists a¥é levels, which are referred to asctions(the first

level), divisions (the second level)groups (the third level), classes(the fourth level) and
subclassegthe fifth level). The coding system consists of five numbers separated by dots, where
the frst 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 higéneel aggregations according 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

1.1.1- Hard coal
1.1.1.17 Anthracite
1.1.1.1.0- Anthracite
1.1.1.2- Bituminous coal
1.1.1.2.1- Coking coal
1.1.1.2.2- Other bituminous coal
1.1.2- Brown coal
1.1.2.1- Sub-bituminous coal
1.1.2.1.0- Subbituminous coal
1.1.2.2- Lignite
1.1.2.2.0- Lignite

1.1.31 Coal products

1.1.3.1- Coal coke
1.1.3.1.1- Coke oven coke
1.1.3.1.2- Gas coke
1.1.3.1.3 Coke breeze
1.1.31.4- Semi cokes

1.1.3.2- Patent fuel
1.1.3.2.0- Patent fuel

1.1.3.3- Brown coal briquettes (BKB)

1.1.3.3.0- Brown coal briquettes (BKB)

1.1.3.4- Coal tar
1.1.3.4.0- Coal tar
1.1.3.5- Coke oven gas
1.1.3.5.0- Coke oven gas

1.1.3.6- Gas works gas (and other manufactured gases for distribution)

1.13.6.0- Gas works gas (and other manufactured gases for distributic

1.1.3.7- Recovered gases

1.1.3.7.1- Blast furnace gas

1.1.3.7.2- Basic oxygen steel furnace gas

1.1.3.7.3 Other recovered gases

1.1.3.8 Other coal products n.e.s.

CORRESPONDENCES
CPC HS

(11010, 11020, 11030, (2701, 2702, 2703, 2704,
11040, 11050, 12030*, 2705, 2706, 2707,
17200. 33100, 33200, 2708.10%, .20*, 2712.90*,
34540%*, 33500%) 2714.10%)

(11010, 11020, 11030,
11040, 17200. 33100,
33200, 34540%,

(2701, 2702, 2704, 2705,
2706, 2707, 2708.10%,
.20%, 2712.90%)

33500%)

(11010) (2701.11)
(11010%) (2701.11)
11010* 2701.11
(11010%) (2701.12, .19)
11010* 2701.19
11010* 2701.12
(11030) (2702.10)
(11030%) (2702.10%)
11030* 2702.10*
(11030%) (2702.10%)
11030* 2702.10*

(11020, 11040, 17200, (2701.20, 2702.20, 2704,
33100, 33200, 33500*, 2705, 2706 2707,

34540) 2712.90%)
(33100) (2704)
33100* 2704*
33100* 2704*
33100* 2704*
33100* 2704*
(11020) (2701.20)
11020 2701.20
(11040) (2702.20)
11040 2702.20
(33200) (2706)
33200 2706
(17200%) (2705.00%)
17200* 2705.00*
(17200%) (2705.00%)
17200* 2705.00*
(17200%) (2705.00%)
17200* 2705.00*
17200* 2705.00*
17200* 2705.00*

2707, 2708.10%,.20%,

* *
33500*, 34540 5712.90*



1.27 Peat and peat products
1.2.17 Peat
1.2.1.17 Sodpeat
1.2.1.1.0¢ Sod peat
1.2.1.2i Milled peat
1.2.1.2.0/ Milled peat
1.2.2i Peat products
1.2.217 Peatbriquettes
1.2.2.1.0/ Peat briquettes
1.2.227 Peat products n.e.s.
1.2.2.2.0i Peat products n.e.s.
1.3- Oil shale
1.3.0- Oil shale
1.3.0.0- Oil shale
1.3.0.0.0- Oil shale

2 - Natural gas and Oil

2.1- Natural gas
2.1.0- Natural gas
2.1.0.0- Natural gas
2.10.0.0- Natural gas

2.2 Ol

2.2.1- Conventional crude oil
2.2.1.0- Conventional crude oil
2.2.1.0.0- Conventional crude oil
2.2.2- Natural gas liquids (NGL)
2.2.2.0- Natural gas liquids (NGL)
2.2.2.0.0- Natural gas liquids (NGL)
2.2.3- Refinery feedstocks
2.2.3.0- Refinery feedstocks
2.2.3.0.0- Refinery feedstocks
2.2.47 Additives and oxygenates
2.2.4.0- Additives and oxygenates
2.2.4.0.0- Additives and oxygenates
2.2.5- Other hydrocarbons
2.2.5.0- Other hydrocarbons

2.2.5.0.0- Other hydrocarbons
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(11050, 33500%)
(11050, 33500%)
(11050%)

11050*

(11050%)

11050*

(11050, 33500%)
(11050%)

11050*

(11050, 33500%)
11050*, 33500*
(12030%)
(12030%)
(12030%)

12030*

(12010, 12020,

33310, 33320, 33330,
33341, 33342, 33350,
33360, 33370, 33380,
33410, 3342033500*,

34210%, 34540%,
35430%)

(12020)
(12020)
(12020)
12020

(12010, 33310, 33320,
33330, 33341, 33342,
33350, 33360, 33370,
33380, 33410, 33420,

33500*,34210%,
34540*, 35430*, ?)

(12010%)
(12010%)

12010*

(33420%)
(33420%)
33420*

?

?

?

(35430%)
(35430%)

35430*

(12010*, 34210%)
(12010*, 34210%)

12010%, 34210*

(2703, 2712.90%)
(2703.00%, 2712.90%)
(2703.00%)

2703.00*

(2703.00%)

2703.00*

(2703.00%, 2712.90%)
(2703.00%)

2703.00*

(2703.00%, 2712.90%)
2703.00%, 2712.90*
(2714.10%)
(2714.10%
(2714.10%

2714.10*

(2708.10*, .20, 2709,
2710.11, .19, 2711,
2712.20, 2713, 2804.10,
3811)

(2711.11, .21)
(2711.11, .21)
(2711.11, .21)
2711.11, 21

(2708.10%, .20*, 2709,
2710.11, .19, 2711.12, .13
.14, .19, .29, 2712.20,
2713, 280410, 3811, ?)

(2709.00%)
(2709.00%)
2709.00*

(2711.14, .19%, .29%)
(2711.14, .19%, .29%)
2711.14, .19*, .29*
?

2

2

(3811)

(3811)

3811

(2709.00*, 2804.10)
(2709.00*, 2804.10)

2709.00*, 2804.10



2.2.61 Oil products

2.2.6.1 Refinery gas
2.2.6.1.0- Refinery gas
2.2.6.2- Ethane
2.2.6.2.0- Ethane
2.2.6.3- Liguefied petroleum gas (LPG)
2.2.6.3.0- Liquefied petroleum gas (LPG)
2.2.6.4- Naphtha
2.2.6.4.0- Naphtha
2.2.6.5 Gasolines
2.2.6.5.1 Aviation gasoline
2.2.6.5.2- Motor gasoline
2.2.6.5.3 Gasolinetype jet fuel
2.2.6.6 Kerosenes
2.2.6.6.1- Kerosenetype jet fuel
2.2.6.6.2- Other kerosene
2.2.6.7- Gas oil / diesel ol
2.2.6.7.2 Road diesel
2.2.6.7.2- Heating and other gas oil
2.2.6.8- Heavy gas oil
2.2.6.8.0- Heavy gas oll
2.2.6.9- Fuel oil
2.2.6.9.0- Fuel oil
2.2.6.10- White spirit and special boiling point industrial spirits
2.2.6.10.0- White spirit and special boiling point industrigpirits
2.2.6.11- Lubricants
2.2.6.11.0 Lubricants
2.2.6.12- Paraffin waxes
2.2.6.12.0 Paraffin waxes
2.2.6.13- Petroleum coke
2.2.6.13.0 Petroleum coke
2.2.6.14 Bitumen
2.2.6.14.0 Bitumen

2.2.6.15 Other oil products n.e.s.

2.2.6.15.0 Other oil products n.e.s.

3 - Nuclear fuels

3.1- Uranium and plutonium

3.1.0- Uranium and plutonium
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(33310, 33320, 33330,
33341, 33342, 33350,
33360, 33370, 33380,
33410, 33420*%,
33500%, 34540*, ?)

2
2

(33420%)
33420*
(33419

33410
(33330%)
33330*
(33310, 33320)
33310*
33310*

33320

(33341, 33342)
33342

33341

(33360%)
33360*
33360*
(33360%)
33360*
(33370)
33370

(33350)
33350
(33380%)
33380*
(33500%)
33500*
(33500*, 34540%
33500%, 34540*
(33500%)
33500*

(33330*, 33500*,
34540%)

33330%, 33500%,
34540*

(33610*, 33620*,
33630*, 33690*,
33710)

(33610, 33620*,
33710)

(33610, 33620*,
33710)

(2708.10%, .20*, 2710.11,
.19, 2711.12, .13, .19*%,
.29%, 2712.20, 2713, ?)

2
2

(2711.19%, .29%)
2711.19*, 29%,
(2711.12, .13)
2711.12, .13
(2710.11%)
2710.11*
(2710.11%)
2710.11*
2710.11*
2710.11*
(2710.19%)
2710.19*
2710.19*
(2710,19%)
2710.19*
2710.19*
(2710,19%)
2710.19*
(2710.19%)
2710.19*
(2710.11%)
2710.11*
(2710.19%)
2710.19*
(2712,20%)
2712.20*
(2713.11, .12, 2708.20%)
2713.11, .12, 2708.20
(2713.20)
2713.20

(2708.10, 2710.11%,
2713.90)

2708.10%, 2710.11%,
2712.10%, .90%, 2713.90

(2844.10%, .20%, 30, 40*,
8401.30)

(2844.10*, .20*, 8401.30)

(2844.10*, .20*, 8401.30)



3.1.0.0- Uranium and plutonium

3.1.0.0.0- Uranium and plutaium

3.271 Other nuclear fuels

3.2.01 Other nuclear fuels

3.2.0.0i Other nuclear fuels

3.2.00.071 Othernuclear fuels

4 - Biofuels and waste

4.1- Biofuels

4.1.1- Solid biofuels

4.1.1.1- Fuelwood, wood residues and byproducts

4.1.1.1.0- Fuelwood, woodesidues and bproducts
4.1.1.2i Agrofuels

4.1.1.2.1- Bagasse
4.1.1.2.2- Animal waste

4.1.1.2.3 Other vegetal material and residues

4.1.1.3- Black liquor

4.1.1.3.0-Black liquor

4.1.1.4- Charcoal

4.1.1.4.0- Charcoal

4.1.2- Liquid biofuels

4.1.2.1- Biogasoline

4.1.2.1.0- Biogasoline

4.1.2.2- Biodiesels

4.1.2.2.0- Biodiesels

4.1.2.3- Other liquid biofuels

4.1.2.3.0- Other liquid biofuels

4.1.3- Biogases

4.1.3.1i Natural biogases

4.1.3.2- Manufactured biogases

4.27 Waste

4.1.3.1.1- Landfill gas

4.1.3.1.2- Sewage sludge gas
4.1.3.1.3 Other primary biogases

4.1.3.2.00 Manufactured biogases

4.2.1- Industrial waste

4.2.1.0- Industrial waste

4.2.1.0.0- Industrial waste

4.2.2- Municipal waste

4.2.2.0- Municipal waste

5 - Electricity

4.2.2.0.0- Municipal waste
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(33610*, 33620,
33710)

33610*, 33620*,
33710

(33630*, 33690%)
(33630*, 33690%)
(33630*, 33690%)
33630, 33690*

(03130, 31230, 39280)
03130, 31230, 39280

39140*

(39230%)
39230*
(34510)
34510

(34131*, 34139*,
35490*, ?)

(34131*, 341395
34131* 34139*
(35490%)
35490*

NN NN N N N Y| N

(39910, ?)
?

?

?

(39910)
(39910)
39910
17100

(2844.10%, .20*, 8401.30)

2844.10%, .20*, 8401.30

2844.30*, .40%)
2844.30*, .40%)
2844.30*, .40%)
2844.30%, .40*

(4401)
4401

2303.20*

(3804.00%)
3804.00*
(4402)
4402

(2207.20%, 2905.11,
2205.11, 3824.90*, ?)

(2207.20*, 2905.11)
2207.20*, 2905.11
(3824.90%)
3824.90*

NN NN N NN Y| N

(3825.10, ?)
2

?

?

(3825.10)
(3825.10)
3825.10
2716



5.2i Electricity (39910, ?) (3825.10, ?)

5.1.1- Electricity (11010) (2701.11)
5.1.1.1i Electricity (11010%) (2701.11)
5.1.1.1.0- Electricity 11010* 2701.11
6 - Heat 17300 220190*
6.1i Heat (39910, ?) (3825.10, ?)
6.1.1- Heat (11010) (2701.11)
6.1.1.1i Heat (11010%) (2701.11)
6.1.1.1.0- Heat 11010* 2701.11
Note:fi Co a | Productso refer to the products dertopradctsf r om
derived from peat. fioi l productso refer to products de

Hydrocarbons, refinery feedstock, etc..

CPC and HS codes are describethmainex toChapter 3

D. Definitions of energy poducts

3.21 The list of internationally agreed definition of the products in SIEC is provided in the
sections below. The definitions are the result of the work of the InterEnerStat.

1 Solid fossil fuels and derived products

3.22 Coal: A solid fossil fuel consistingf carbonised vegetal matteExplanation There are
two main categories of coal, hard coal (comprising medmamad highrank coals) and brown coal
(low-rank coals) which can be identified by their Gross Calorific Val@&CV and the Vitrinite
mean RandorReflectance per centRr. The relationship between the coal types defined below is
illustrated here:

Hard Coal
Anthracite
Bituminous Coal
Coking Coal
Other Bituminous Coal
Brown Coal
Sub-Bituminous Coal
Lignite
Remark Peat is not included in the coabgp.

3.23 Hard coal: Coals with a gross calorific value (moist, dete basis) which is not less than
24 MJ/kg or which is less than 24 MJ/kg provided that the coal has a Vitrinite mean Random
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Reflectance greater than or equal to 0.6 per cent. Hard coalisempnthracite and bituminous
coals. Note that hard coal may include coals with a GCV greater than or equal to 24 MJ/kg and a
mean Rr < 0.6 per cent.

3.24 Anthracite: A high-rank, hard coal with a gross calorific value (moist,-fieb basis)
greater than oequal to 24 MJ/kg and a Vitrinite mean Random Reflectance greater than or equal
to 2.0 per cent.Explanation It usually has less than 10% volatile matter, a high carbon content
(about 8698% carbon) and is neegglomeratingRemark It is mainly used foindustrial and
household heat raising.

3.25 Bituminous coal: A mediumirank 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
percent, or with a gross caloigfvalue (moist, asffree basis) less than 24 MJ/kg provided that the
Vitrinite mean random reflectance is equal to or greater than 0.6 per cent. Bituminous coals are
agglomerating and have a higher volatile matter and lower carbon content than anifinagitere

used for industrial coking and heat raising and household heat raising.

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

3.27 Other bituminous coal Bituminous coal not included nder coking coal.Remark
Someti mes referred to as fAsteam coal 0.

3.28 Brown coal: Coals with a gross calorific value (moist, dste basis) less than 24 MJ/ kg
and a Vitrinite mean Random Reflectance less than 0.6 perRemiark Brown coal comprises
subbituminous coal and lignite.

3.29 Sub-bituminous coal Brown coal with a gross calorific value (moist, dste basis) equal
to or greater than 20 MJ/kg but less than 24 MJ/kg.

3.30 Lignite: Brown coal with a gross calorific value (moist, dsfe basis) not greaterah
20 MJ/kg.

3.31 Coal coke The solid, cellular, infusible material remaining after the carbonisation of
certain coalsRemark Various cokes are defined according to the type of coal carbonised and their
conditions of carbonisation or use: coke oven cokecglas, coke breeze and semi cokes.

3.32 Coke oven coke: The solid product obtained from carbonisation of coking coal at high
temperature. Coke oven coke is low in moisture, and volatile matter and has the mechanical
strength to support the blast furnace chalges. used mainly in the iron and steel industry acting

as heat source and chemical agent.

3.33 Gascoke: A by-product from the carbonization of bituminous coal for the manufacture of
fgas wor ks gasbo. Gas coke is used mainly for
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3.34 Cokebreeze Comprises patrticles of coal coke of sizes less than 10 Remark It is the
residue from screening coke. The coke which is screened may be made from bituminous or brown
coals.

3.35 Semi cokesConsists of okes produced by low temperature carbonizatiote that semi
cokes may be made from bituminous and brown coals angsadeas a heating fuel.

3.36 Patent fuet A composition fuel made by moulding hard coal fines into briquette shapes
with the addition of a binding agelemark Somet i mes ref eoaédbtroqaset

3.37 Brown coal briquettes A composition fuel made of brown coal produced by briquetting
under high pressure with or without the addition of a binding ageemark Either sub
bituminous coal or lignite may be used, including dried lgfiies and dust.

3.38 Coal tar: A liquid by-product of the carbonization of coal in coke ovens

3.39 Coke oven gasA gas produced from coke ovens during the manufactuela oven
coke.

340 Gas works gas(and other manufactured gases for distribution): Gases obtairtefrom
the carbonisation or gasification of carbonaceous material of fossil or biomass origins in Gas
Works. Explanation The gases comprise:

(a) gases obtained from carbonisation or gasification of coals and cokes (e.g., carburetted
water gas); and

(b) substitiue natural gas (a methaneh 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,
biofuelsor wastes.

341 Recovered gasesCombustible gases of solid carbonaceous origin recovered from
manufacturing and chemical processes of which the principal purpose is other than the production
of fuel. Explanation Gases containing carbon monoxide resultingnfrtbe partial oxidation of

carbon present as coke acting as a reductant in the process, carbon anodes, or carbon dissolved ir
iron. Remark They may also be referred to as waste or off gases.

342 Blast furnace gas A by-product gas of blast furnace operatioonsisting mainly of
nitrogen, carbon dioxide and carbon monoxigeplanation 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 beariradpcts in the blast furnacdRemark 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 carbonised biomass (e.g, charcoal or animal meal) is used in blast
furnaces, part of the carbon supply may be considered renewable.

3.43 Basic oxygen steel furnace gaBOSF):A by-product of the production of steel in a basic
oxygen furnace. The gas is recovered as it leaves the furrRemark The concentration of
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carbon monoxe in this gas is higher that that in blast furnace gas. The gas is also known as
converter gas, LD gas or BOSF gas.

3.44 Other recovered gasesCombustible gases of solid carbonaceous origin recovered from
manufacturing and chemical processes not elsewhermeedef Remark Examples of fuel gas
production from metals and chemicals processing are in the production of zinc, tin, lead,
ferroalloys, phosphorus and silicon carbide.

345 Peat A solid formed from the partial decomposition of dead vegetation under corsditfo
high humidity and limited air access (initial stage of coalificatioB¥planation It is available in
two forms for use as a fuel, sod peat and milled p&amark Peat is also made into briquettes for
fuel use. Peat is not considered a renewaddeurce as its regeneration period is long.

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

347 Milled peat Granulated peat produced by special machinBemark Used in power
stations or for briquette manufacture.

3.48 Peat briquettes A fuel comprising of small blocks of dried, highly compressed peat made
without a binding agentRemark Used mainly as a household fuel.

349 Oil shale A sedimentary rock which contains organic matter in the form of kerogen.
Explanation Kerogen is a waxy hdrocarborrich material regarded as a precursor of petroleum.
Oil shale may be burned directly or processed by heating to extract shale oil.

2. Natural gas, oil and derived products

3.50 Natural gas A mixture of gaseous hydrocarbons, primarily methane, but giyneiso
including ethane, propane and higher hydrocarbons in much smaller amounts and seme non
combustible gases such as nitrogen and carbon dioxplanation It is separated from both
"nonrassociated" gas originating from fields producing hydramasbonly 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 which are acceptable
in the marketable gas. The nalugas 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). When distributed it may also contain methane from anaerobic
fermentatioror the methanation of biomass.

3.51 Natural gas may be liquefied (LNG) by reducing its temperature in order to simplify
storage and transportation when production sites are remote from centres of consumption and
pipeline transportation is not economically preable.

3.52 Oil: Liquid hydrocarbons of fossil origins comprising crude oil, liquids extracted from
natural gas (NGL), and fully or partly processed products from the refining of crude oil, as well as
functionally similar liquid hydrocarbons and organic chaatsdrom vegetal or animal origins.
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3.53 Conventional crude oit A mineral oil of fossil origin extracted by conventional means

from underground reservoirs, and comprises liquid or-hegaid hydrocarbons and associated
impurities such as sulphur and metaBxplanation 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 fc:
fomrcondensate fields, and fAfieldo or @Al easeod c
354 The various <crude oils may be <classified
Asour 0) and API gravity (Aheavyo or omMthe ght o

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% sulphur content.

3.55 Natural gas liquids: A mixture of ethane, propane, butane (normal and is@) fientane

and a few higher alkanes collectively referred to as pentanesipisnation NGL are removed

from associated and nassociated natural gas in field facilities or gas separation plants before
sale of the gas.

Remark The definition given laove is the most commonly used. However, there is some use of
terms based on the vapour pressure of the components which are liquid at the surface or can be
easily liquefied. The three resulting groups are in order of increasing vapour pressure: cosidensate
natural gasoline and liquefied petroleum gas. 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 whicht&L has been removed.

3.56 Refinery feedstocks Oils or gases from crude oil refining or the processing of
hydrocarbons in the petrochemical industry which are destined for further processing in the
refinery excluding blendingexplanation Typical feedstock#énclude naphthas, middle distillates,
pyrolysis gasoline and heavy oils from vacuum distillation and petrochemical plants.

3.57 Additives and oxygenates Compounds added to or blended with oil products to modify
their properties (octane, cetane, cold propergés). Remark Examples are: (a) 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.);ra (c) chemical compounds (such as TML, TEL and detergents). Some
additives/oxygenates may be derived from biomass while others may be of hydrocarbon origin.

3.58 Other hydrocarbons. Non-conventional oils and hydrogen. Although not a hydrocarbon,
hydrogen isncluded unless it is a component of another gas. -¢dowentional oils refer to oils
obtained by nostonventional production techniques, that is oils which are extracted from
reservoirs containing extra heavy oils or oil sands which need heating andr¢ate.g.,
emulsification) in situ before they can be brought to the surface for refining/processing. They also
include the oils extracted from oil sands, extra heavy oils, coal and oil shale which are at, or can be
brought to, the surface without treatm@nd require processing after mining (ex situ processing).
Non-conventional oils may also be produced from natural gas.
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3.59 The oils may be divided into two groups: (i) oils for transformation (e.g., synthetic crudes
extracted from extra heavy oils, oil ) coal and oil shale); and (ii) oils for direct use (e.g.,
emulsified oils such as orimulsion and GTL liquiddremark 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
whichis made from vacuum distillation residue.

3.60 Oil products: Products obtained from crude oil, roanventional oils or gases from oil
and gas fieldsExplanation They may be produced through the refining of conventional crude and
norrconventional oils or ding the separation of natural gas from gases extracted from oil or gas
fields.

3.61 Refinery gas Includes a mixture of nenondensable gases mainly consisting of hydrogen,
methane, ethane and olefins obtained during distillation of crude oil or treatmehipodducts
(e.g., cracking) in refineries or from nearby petrochemical plaRe&mark It is used mainly as a
fuel within the refinery.

3.62 Ethane: A naturally gaseous straigbhain hydrocarbon (C2H6)Remark Ethane is
obtained at gas separation plantsfrom the refining of crude oil. It is a valuable feedstock for
petrochemical manufacture.

3.63 Liquefied petroleum gas (LPG): LPG refers to liquefied propane (C3H8) and butane
(C4H10) or mixtures of both. Commercial grades are usually mixtures of the galsesmait
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 atgmstsen plants or at plants-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 oll
field practces also use the term LPG to describe the high vapour pressure components of natural
gas liquids.

3.64 Naphtha: Light or medium oils distilling between 30°C and 210°C which do not meet the
specification for motor gasolindRemark Different naphthas are disgnished by their density and

the content of paraffins, 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.

3.65 Gasolines Complex nixtures of volatile hydrocarbons distilling between approximately
25°C and 220°C and consisting of compounds in the C4 to C12 r&gmark Gasolines may
contain blending components of biomass origin, especially oxygenates (mainly ethers and
alcohols), ad additives may be used to boost certain performance features.

3.66 Auviation gasoline Gasoline prepared especially for aviation piston engines with additives
which assure performance under flight conditions. Aviation gasolines are predominantly alkylates
(obtained by combining C4 and C5 isoparaffins with C3, C4 and C5 olefins) with the possible
addition of more aromatic components including toluene. The boiling range is 25°C to 170°C.
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3.67 Motor gasoline A mixture of some aromatics (e.g., benzene and tolueneplgithtic
hydrocarbons in the C5 to C12 range. The boiling range is between 25°C to 2R6fark
Additives are blended to improve octane ratimgyprove combustion performanceeduce
oxidation during storage, maintain cleanliness of the enginenamave capture of pollutants by
catalytic converters in the exhaust systdvtotor gasoline may also contain biogasoline products.

3.68 Gasolinetype jet fuel: Light hydrocarbons for use in aviation turbine power units,
distilling between 100°C and 250°C. They at#ained 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 Reamark Jet f uel i's al so |
turbine fuel 0.

3.69 Kerosene Mixtures of hydrocarbons in the range C9 to C16 and boiling over the
temperature interval 145°C to 300°C, but not usually above 250°C and a flash point above 38°C.
Explanation The chemical compositions of kerosenes depend on the nature of th@itsudam

which they are derived and the refinery processes that they have undergone. Kerosenes obtained
from crude oil by atmospheric distillation are known as straightkerosenes. Such streams may

be treated by a variety of processes to produce &eessthat are acceptable for blending as jet
fuels. Remark 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.

3.70 Kerosenetype jet fuel: A blend of kerosenes suited to flight conditions with particular
specifications, such as freezing poilRemark The specifications are set down by a small number
of national standards committees, most notably ASTM (U.S.), MOD (UK), GOB3s(®.

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

3.72 Gas oil/diesel oil Gas ois are middle distillates, predominantly of carbon number range
C11 to C25 and with a distillation range of 160°C to 420EZplanation The principal marketed
products are automotive fuels for diesel engines, heating oils and marinedReer@lark Gas oig

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

3.73 Road diesel Gas (diesel) oil (usually of low sulphur content) for fuel use in compression
ignition (diesel) engines fitted in road vehicles. Distillation rarsg@60°C to 390°C.Remark

Additives are used to ensure a suitable cetane number and cleanliness of the engine. The cetane
number describes the combustion quality of diesel fuel during compression ignition. The product
may contain components or additivierived from biomass.

3.74 Heating and other gas oil Gas oil/diesel oil used as a light heating oil for industrial and
commercial uses, in marine and rail locomotive diesel engines and as a petrochemical feedstock.
The distillation range is 160°C to 420°C.
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3.75 Heavy gas oit A mixture of predominantly gas oil and residual fuel oil which distills in the
range of approximately 380°C to 540°C.

3.76 Fuel oil: Comprises residual fuel oil and heavy fuel oil which is usually a blended product
based on the residues from variogénery, distillation and cracking processes. 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.
Expdanation Heavy fuel oil is a general term and other names commonly used to describe this
range of products include: bunker fuel, bunker C, fuel oil No. 6, industrial fuel oil, marine fuel oll
and black oil.

Remark Residual and Heavy fuel oil are used nredium 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.

3.77 White spirit and special boiling point industrial spirits : White spirit and special boiling

point industrial spirits (SBP) are refined distillate intermediates with a distillation in the
naphtha/kerosene range. They are mainly used fofuerpurposes and stdivided as: industrial

spirit (SBP), light o distilling between 30°C and 200°C; and white spirit, industrial spirit with a
flash point above 30°C. The distillation range of white spirit is 135°C to 20&planation

There are 7 or 8 grades of industrial spirit, depending on the position diitthetbe 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®RYmark White spirit and
Industrial spirits are mostly used agiters and solvents.

3.78 Lubricants: Oils produced from crude oil, for which the principal use is to reduce friction
between sliding surfaces and during metal cutting operatioqdanation Lubricant base stocks

are obtained from vacuum distillates whichuledrom 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.

3.79 Paraffin waxes Residues extracted when dewaxing lubricarg. dihey have a crystalline
structure which varies in fineness according to the grade, and are colourless, odourless and
translucent, with a melting point above 45°(Remark Paraffin waxes are also known as
Afpetrol eum waxeso.

3.80 Petroleum coke Petroleum co& is a black solid obtained mainly by cracking and
carbonizing heavy hydrocarbon oils, tars and pitches. It consists mainly of carbon (90 to 95 per
cent) and has a low ash contdfxplanation The two most important categories are "green coke"
and "calcired coke".

1 Green coke (raw coke) is the primary solid carbonization product from high boiling
hydrocarbon fractions obtained at temperatures below 630°C. It contdibspér cent
by weight of matter that can be released as volatiles during subsequenedteaent at
temperatures up to approximately 1330°C.
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1 Calcined coke is a petroleum coke or edatived 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 wt.%.

Remark In manycatalytic 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 which is
used as a fuel in the refining process. The coke is not recoverab®ncentrated form.

3.81 Bitumen: is a solid, semsolid or viscous hydrocarbon with a colloidal structure, being
brown to black in colorRemark It is obtained as a residue in the distillation of crude oil and by
vacuum distillation of oil residues fromtnaospheric distillation. It should not be confused with the
unconventional primary extra heavy oils which may also be referred to as bitumen. In addition to
its major use for road pavements, bitumen is also used as an adhesive, a waterproofing 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 mixture of bitumeth stone aggregate used for road
pavements.

3.82 Other oil products not elsewhere specifiedProducts (including partly refined products)
from the refining of crude oil and feedstocks which are not specified abBrpknation They will
include basic chemicablnd organic chemicals destined for use within the refinery or for sale to or
processing in the chemical industry such as propylene, benzene, toluene, xylene and hydrogen.

3. Nuclear fuels
3.83 Nuclear fuels Nuclear fuels refer to materials that undergo fissiaar(wm, plutonium

rods/pellets/etc.) to derive nuclear energy.

In the case of Uranium, there are different stages before Uranium is used in a nuclear power plant.
SIEC distinguishes the following produc@PC 130- Uranium and thorium ores and concerésat
CPC 3361 Natural Uranium, CPC 3362 Enriched Uranium

It should be mentioned that although nuclear fuels are within the scope of SEIC there are practical
limitations to the collection and dissemination of data related to this category. The energgdalan
present information on the energy (heat) produced from nuclear fuels rather than the actual
production of nuclear fuels.

4. Biofuels and waste

3.84 Biofuels: Fuels derived directly or indirectly from biomag®emark Fuels produced from
animal fats, byprodicts and residues obtain their calorific value indirectly from the plants eaten by
the animals.

3.85 Solid biofuels Solid fuels derived from biomass.
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3.86 Fuelwood, wood residues and byroducts: Fuelwood or firewood (in log, brushwood,
pellet or chip form) obtaineffom 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.

3.87 Agrofuels: Solid biofuels obtained from crops as well as residues from crops and other
agriculturalproducts.Remark Residues from agricultural production include animal solid excreta,
meat and fish residues. Agrofuel is sub divided into bagasse, animal wastes, and other vegetal
material and residues.

3.88 Bagasse The fuel obtained from the fibre which rams after juice extraction in sugar
cane processing.

3.89 Animal waste Excreta of animals which, when dry, are used directly as aReshark
This excludes waste used in anaerobic fermentation plants. Fuel gases from these plants are
included under biogases

3.90 Other vegetal material and residues Biofuels not specified elsewhere and including
straw, vegetable husks, ground nut shells, pruning brushwood, olive pomace and other wastes
arising from the maintenance, cropping and processing of plants.

3.91 Black liquor: The alkalinespent liquor obtained from the digesters during the production
of sulphate or soda pulp required for paper manufactdrglanation The lignin contained in the
liquor burns to release heat when the concentrated liquor is sprayed intoreryeficonace and
heated with hot gases at 900°Remark Black liquor is used as a fuel in the pulping process.

3.92 Charcoal: The solid residue from the carbonisation of wood or other vegetal matter
through slow pyrolysis.

3.93 Liquid biofuels: Liquids derived fran biomass and generally used as fueRemark
Liquid biofuels comprise biogasoline, biodiesel and other liquid biofuels. They are used for
transport, electricity generation and stationary engines.

3.94 Biogasoline Liquid fuels derived from biomass and uskd sparkignition internal
combustion enginesRemark Common examples are:

1 bioethanol;

1 biomethanol,

1 bio ETBE (ethyitertio-butyl-ether); and
1 bio MTBE (methyktertio-butyl-ether).

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

3.95 Biodiesek: Liquid biofuels which are usually modified chemically so that they can be used
as fuel in diesel engines either directly or after blending with petroleum di&sgdlanation
Biodiesels obtained by chemical modification are a linear alkyl ester made by transesterification of
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vegetable oils or animal fats with methanol. The transesterification distinguishes biodiesel from
straight vegetable and waste oils. Biodidsas 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
(straght vegetable oils) may be used without chemical modification and their use usually requires
modification of the engine.

3.96 Other liquid biofuels: Liquid biofuels not elsewhere specified.

3.97 Biogases Gases arising from the anaerobic fermentation of biom@emark These gases
are composed principally of methane and carbon dioxide and comprise landfill gas, sewage sludge
gas and other biogases. They are used mainly as a fuel but can be used as a chemical feedstock.

3.98 Landfill gas: Biogas from the anaerobic feemtation of organic matter in landfills.

399 Sewage sludge gasBiogas from the anaerobic fermentation of waste matter in sewage
plants.

3.100 Other primary biogases Biogases not elsewhere specified including synthesis gas
produced from biomass.

3.101 In energy statisti, wasterefers to the part of waste that is incineratgth heat recovery
at installations designed for mixed wastes ofid with other fuelsRemark The heat may be
used for heating or electricity generation. Certain wastes are mixtures of rsabérfaksil and
biomass origin.

3.102 Industrial waste: Nonrenewable waste which is combusted with heat recovery in plants
other than those used for the incineration of municipal waR&mark Examples are used tires,
specific residues from the chemical inttysand hazardous wastes from health care. Combustion
includes cefiring with other fuels. The renewable portions of industrial waste combusted with
heat recovery are classified according to the biofuels which best describe them.

3.103 Municipal waste: Househall 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 wastes with recovery of combustible liquids, gases orRetark Municipal

wastes can be divided into renewable and sntenewable fractions.

5. Electricity

3.104 Electricity: The transfer of energy through the physical phenomena involving electric
charges and their effects when at rest and in motion. Electricity can be generated througgit differ
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. The ideion between the different production
processes is important for energy statistics, but SIEC does not further classify electricity according
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to the production processes. This is done by disaggregating information on the production side
(see Chapter f more details).

6. Heat

3.105 Heat: Heat is the energy obtained from the translational, rotational and vibrational motion
of the constituents of matter, as well as changes in its physical A&te.the case electricity, heat
can be produced by different prodlion processes (see Chapter 5 for more details).
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Chapter 4. Measurement units and conversion factors

A. Introduction

4.1. Energy productsare measured in physical units by their mass, voluame, energy

content The measurement units that are specifiari@nergyproduct and are employed at the

point of measurement of the energy flow are often referred fo@s i gi nal ® ami fisa
Coal for example, is generally measured by its masscarde oilgenerallyby its volume. Cross

fuel tabulatios such as the emgy balances amisplayedin afi ¢ 0 mm o ato alloavicdmparison
acrossenergy products These 0 are uosoatlyredergyunits ainelquire the conversion

from anoriginal unit throughthe application of an appropriatenversion factor.

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

4.3. This chapter provides a review of the measurement units used for energy statistics,
explains the concepts of Aoriginal o6 and fAcomn
use in the absence of country or reggpecific calorific values

B. Measurement units

4.4, This section covers #Adoriginal o or Anatur
makes reference to the International System of Units often abbreviated as SI from the French
ASyst me | nt e s ahithiisa madernizédversidn bf@he metric system established

by international agreement. It provides a logical and interconnected framework for all
measurements in science, industry and comme3eeBox 4.1 for more detas on Sl.

4.5, Standardization in the recording and presentation of original units is a primary task of an
energy statistician before quantities can be analyzed or corfipared

! SeelEA/EurostatEnergy Statisticéanual,Chapter 1 Section 5
2 See UNManual F.44 page 11
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Box 4.1: International System of Units

The Sl was established by and is defined byGbhaeral Confergce on Weights and Measureg
(CGPM), ltis the result of a work that started in 1348nake recommendations on the
establishment of a practical system of unitsneasurement suitable fodaption by all
signatories to th€onvention du Métre

In 1954 andl971,the CGPM adopted dmse unitghe units of the following seven quantities
length, masgjme, electric current, thermodynamic temperature, luminous inteasidy
amount of substaec

In 1960, he CGPM adopted the name Systdmet er nat i onal déuUni t
abbreviation Sl, for this practicalystem of units and laid down rules foefixes,derived units
and the formesupplementary unitst thus established a camehensivespecification for units
of measurement.

SourceBased on the International Bureau of Weights and Measures (Biggd4ywww.bipm.org/en/si/

4.6. The base unitof Sl are a choice of seven welefined units which by convention are
regarded as dimensionally independdifiere are sevehase units, e of which represents, at
least in principle, different kinds of physical quantities.

Physicalquantities Base wits
length metre
Mass kilogram
time second
electric current ampere
thermodynamic temperature | kelvin
luminous intensity candela
amount of substance mole
4.7. Derived unitsof Sl are those formed by combining base units according to the algebraic

relations linking the corresponding quantitieBheyare defined as products of powers of the base
units. When the product of powers includesmnerical factor other than one, the derived units
are calleccoherent derived units

4.8. Sl uses a specific set of prefixes knowrsaprefixeswhich are
Factor Name Symbol Factor Name Symbol
10" deca da 10° deci d
10° hecto h 10 2 centi c
10° kilo k 10 3 milli m
10° mega M 10 © micro €
10° giga G 10 ° nano n
10* tera T 10 *2 | pico p
10%° peta P 10 *° | femto f
10'® exa E 10 '8 | atto a
107 zetta Z 10 2* | zepto z
10% yotta Y 10 2% | yocto y
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1 Original units

4.9. As mentioned irthe introduction ara 4.}, original units are the units of measurement
employed at the point of measurement of the product flow that are best suited to its physical state
(solid, liquid or gas) and that requirestsimplest measuring instrumehtsypical examples are

mass unitge.g.,kilograms ormetric tors) for solid fuel&, volume unitge.g., barrels or litres) or

mass units (metric tons) for odnd volume unitsg.g.,cubic metresfor gases. The actualunits

used nationally vary according to country and local condition and reflect historical practice in the
country, sometimes adapted to changing fuel supply conditions

4.10. It should be noted that in questionnaires utilized for the collection of enextystiss,

data may be required to be reported in different units from the original/natural unit. For example,
statistics on crude oil andl @roductsmay be requested mmass oweight basis since the heating
value of oil products by weight displays $egariation than the heating value by voluiStatistics

on gases, as well as wastean be requested in terajoules or other energy unit in order to ensure
comparability, since gases (and wastes) are usually defined on the basis of their production
proceses, rather than their chemical compositamd different compositions of the same type of

gas (or waste) entail different energy contents by volume. Collection of statistics on wastes in an
energy uniis based on the measured or inferred heat outiged directy for heat raising.

Mass units

4.11.  Solid fuels such as coal and cokaregenerallymeasuredn massunits. The Sl unit for
massis thekilogram (kg). Metric tons (bng are mostcommonly usedfor example, to measure
coal and their derivativeOne metric ton corresponds 1000 kg Other units of mass used by
countries iclude pound (0.4536 kg), short ton (907.185 kg) and long ton (1016.05kaple 1
Annex Cpresend the equivalentactorsto convert different mass units.

Volume units

4.12. Volume uwits are original units for most liquid and gasedusls as well as some
traditional fuels. The Slunit for volume isthe cubic metrewhich is equivalent to a kildre or one
thousand litres. Other volume units include the British or Imperial gall@n5@6 litres), United
States gallon3. 785litres), the barrel (159 litres)and thecubic feetwhich is alsoused to measure
volumes of gaseous fuel€siven the preferencef oil markets for the barrel as a volume unit, the
barrel per day is commonly ubsewvithin the petroleum sector to allow direct data comparison
across different time frequencies (e.g., monthly versus annual crude oil produdb@ever,in

3 SeelEA/Eurostat Energy Statistics Manual, Section 5 chapter 1.

* With someexceptionsfor example, fuelwood, whicis usually sold in stacks amdeasured in a local volume unit,
then converted to cubic metres

® SeelEA/EurostatEnergy Statisticdlanual Annex 3.
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principle other unitsof volume per time can be used for the same purpdséle 2 in Annex C
shows the equivalent factors to convert volume units.

Relationship between mass and voluin&pecific gravity and density

4.13.  The relationship between mass and volume is callenkityand is defined as mass
divided by volume. Since liquid fuels are measuggder by their mass or volume, it is essential
to be able to convert one into the other. This is accomplishadibg the density of the fuel:

mass

Density=
volume

4.14.  Specific gravityis a dimensionless unit defined as the ratio of density of the fubkto t
density of water at a specified temperature. This can also be expressed as the ratio of the mass of a
given volume of fuel, for instance oil, at 15°C to the mass of the sammeadl water at that
temperature:

density,,, Mass,
dens i%ater m as%ater

415  When using the SI ometric system in order to calculate volume, mass is divided by
density Vice versa, to obtain ma, volume is multiplied bydensity. When using other
measurement systems, one must consult tables of conversion factors to move between mass and
volume meastements.

Specificgravity =

4.16.  Another measure to express the gravity or density of liquid fuelsPis gravity, a
standard adopted by the American Petroleum Institute. API gravity is related to specific gravity by
the following formula:

141.5
API gravity = -131.5
specifc gravity

4.17.  Thus specific gravity and API gravity are inversely related. They are both useful in that
specific gravity increases with energy content per unit volume, (@agrel), while API gravity
increases with energy content per unit mass, (@tic ton).

Energyunits

4.18. Energy, heat, work and power are four concepts that are often confused. If force is
exerted on an object and moves it over a distanoek is done, heat is released (under anything
other than unrealistically ideal conditions) andrggds transformed. Energy, heat and work are
three facets of the same concept. Energy is the capacity to do (and often the result of doing) work.
Heat can be a bgroduct of work, buis also a form of energyFor example, iman automobe

with a full tank of gasolineembodied in that gasoline is chemical energy with the ability to create
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heat (with the application of a spark) and to do work (the gasoline combustion powers the
automobile oveadistance).

4.19.  The coherent derivedl! unit of energy, headnd work is thgoule (J). Thejoule is a
precise measure of energy and wal&fined as the work done when a constant force of 1 Newton

is exerted on a body with mass of 1 gram to move it a distance of 1 metre. Common multiples of
the joule are the meppule, gigajoule, terajoule and petajoule.

4.20.  Other units includethe kilogram calorien themetric system, or kilocalorie, (kcal) or one
of its multiples the British thermal unit (Btu) or one of itsultiples; ton of coal equivalent (tce) ,
ton of oil equvalent (toe); andhe kilowatt hour (kWh).

4.21.  The International Steam Table Calorie (IT calori&as originally defined as 1/860
international wathour, but has later been defined exactly as 4.]86@$. This is the dfinition

of the calorie used in theonversion tables in the annex to this chapter. Kiloealorie and the
teracalorie are multiples of the calorie that are commonly used in the measurement of energy
commodities. In the context of IRES, these are based on the IT calorie. Other defioitibe
calorie include thgram calorie defined by the amount of heat required to raise the temperature of
one gram of water 1°C from a reference temperature. With a reference temperature df fi#e5°C
gram calorie equals 4.1855 joules.

4.22.  TheBritish thermal unitis a precise measure of heat and is equal to the amount of heat
required to raise the temperature of 1 pound of water at 60°F by 1 degree Fahrenmeist Utsed
multiples are théherm(10° Btu) and theguad (10" Btu). The internationly agreed value for the

Btu is now 1055.06 joules.

4.23. In the pastwhen coal was the principal commercial fuel, the of coal equivalenttce)

was commonly used as an energy unit. However, with the increasing importance of oil, it has been
replaced by théon of oil equivalen{toe). The toe is now defined as 41.686 gigajoules, whereas
the tce equals 29.3076 gigajoules. Generally, it shooldbe assumed that one ton of coal
contains one tce or that one ton of oil contains one toe of ewerggnt sine thereis a wide

spread in calorific values among various types of coals, crude oils and petroleum products.

4.24, Power is the rate at which work is done (or heat released, or energy convéhedhate

of one joule per second is calledvatt As an examp, alight bulb might draw 100 joules of
electricity per second to emit light and heat (both forms of energy). This light bulb would then
draw the power of 100 watts.

4.25.  The above definition of watts leads to another commonly used measure of energy, the
kilowatt hour(kwh), which refers to the energy equivalent of 1000 watts (joules per second) over
a onehour period. Thus, 1 kilowattour equals 3.6xfgoules.

® Defined at the Fifth International Conference on the Properties of Steam (London, July 1956)

" Other reference temperatures are aiscountered, which leads to different values for the gram calorie.
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4.26. Electricity is usually measured in kWh. This allows one to perceive the electrical energy
interms of the time an appliance of a specified
guantities, on the other hand, are usually measured in calories or joules.

4.27.  Table 3 in Annex C to this chapter shows the conversion factors between several energy
units.

2. Common units

428 Since he original units in whictenergy productare measuredglary (e.g., metric tos,
barrels, kilowatt hours, therm, calories, joules, cubic metgegntities of energy products need to
be converted into a common unit to allow, forample, comparisons of fuel quantities and
estimate efficiencies. The conversion from different units to a common urgguires some
conversion factors for each product

4.29.  The energy unit in thinternational System of Uniis thejoule which is commonly sed

in energy statistics as a common urtithough other energy units are also used (toe, GWh, Btu,
calories, etc.), the joule is the recommended unit for the presentation of draaggesin a
common unit.

C. Calorific values

4.30. Calorific value or heating \alue of a fuel express the heatbtained from one unit of the
fuel. They are necessary forglcompilation of overall energy balancés convet from the original
units in which the fuslaremeasuredo a common unit of measurement. In additiinmay dso

be necessary to apply some form of conversion for certain individual fuelstéeexpress different
grades of coal in terms of coal obndarccalorific content) Even though calorific valueare often
considered in the context of theeparationof energy balances, they have wider application in the
preparation of any tables designed to show energgaggregated form or in thgreparation of inter
fuel comparativenalyses

4.31.  Calorific values areobtained by measuremanin a laboratory speciaing in fuel
guality determinationThey should preferably be in terms of joules (or any of its multiples) per
original unit, for examplgigajoulemetric ton(GJ/t) or gigajouletubic metrgGJm?*). Major fuel
producers (mining companies, refineries, eteceasure the calorific value and other qualities of
the fuels they producd calorific value is a conversion facton the sense that it can be used to
convert mass or volume quantities into energy content.

4.32. There are two main issues with regards to gAtovalues: the first one refers to
whether they are measured gross or net of the heat necessary to evaporate the water formed
during combustion and the water previously present in the fuel in the form of moisture; and the
second one is related to theatdjty of the energy product, as the calorific value of, say, a ton of
hard coal may vary greatly by geographic and geological location. These two issues are
discussed in detail in the next two sections.
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1 Gross and net calorific/heating values

4.33.  The expressiowf original units of energy sources terms of acommonunit, may be
made on two basess theenergy stored in fuelsmay be measured in two stage$he gross
calorific value (GCV), or high heat value, measures the t@@ximum)amount of heat thas
produced by combustion.However part of this heat will be locked up in the latent heat of
evaporation of any water present in the fbhefore combustion(moisture) or generated in the
combustion processThe latter comes from the combination of hydmogeesent in the fuel with
the oxidant oxygen (&) present in the air to formJ@. This combination itself releases heat, but
this heat is partly used in the evaporation of the generated water.

4.34.  Thenet calorific valug(NCV), or low heat value, excludekis latent heat. NCV is that
amount of heat which is actually available from the combustion pratgsacticefor capture and
use. The higher the moisture of a foelits hydrogercontent, the greatés the difference between
GCV and NCV.For some fue, with very little or no hydrogen content (e.g., some types of coke,
blast furnace gas), this difference is negligilheterms of magnitude, the difference between gross
and net calorific values of commercial energy sources (coal, oil, products and Igas)than 10
per cent while that of traditional energy (fuelwood, bagasse) is usually narelthper cent.
Figures for the main energy commodities are presented in TabfeAinex C. The applied
technology to burn a fuel can also play a role itedeining the NCV of the fuel, for instance
depending on how much of thegent heait can recovefrom theexhaust gases

4.35. NCVs are to be preferred over GCVs when building a balance, since most current
technologies are still natble to recover the lateheat which would thushot be treated as part of

a fuel's energy providingapability However, providindoth gross and net calorific valuekile
making clear which one (preferably net) is used in the balsnaegood practice that shouls
encouragedin order to allow monitoring technological advances in respect to recovering latent
heat(paras133, 135, UN Manual F.29)

2. Default vs specific calorific values

4.36. Energy products with the same chemical composition will carry the same energy content.
In practice, there are variations of the composition of the same energy prdéoicexample
"premium” gasoline mayhave slightly different chemical formulatios (and therefore have a
different energy content); natural gas may contain variations in the porof ethane and
methane;liquefied petroleum gagLPG) may in fact be solely propane solely butane or any
combination of the two.Only those products which are single energy compounds, such as "pure"
methane or "pure" ethane, and electricity (whstfictly speakings an energy fornmather than a
product) have precise and unalterable energy conténtaddition,differences in energy content
may also occuover timeasthe quality ofthe fuel may change, for example, due thange in the
sourceof thatfuel.
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4.37. Default calorific valuegeferto the energy content of fuels with specific characteristics

that are generally applicable to all circumstances (different countries, different flows, etc.). They
are used as default values when specific daoralues are not availabl&pecific calorific valugs

on the other hand, are based on the specificity of the fuel in question and are measurable from the
original data source. They are particularly important for fuels which present different qualities
coal, for example, displays a range of quality which makes it suitable for differentTuees.
respective calorific values are thus specific to the fuel and flow in questmmever, in using

many different specific calorific values, caution should ppliad to ensure consistency between

the energy content on the supply side and on the consumption side for a sameyaauntry

4.38.  Often there is a problem in energy statisticsttaes product producedmay not be
identicalin composition tothe product in shisequentprocesses, even though it is referred to
by the same nameNatural gas can be enriched with oil products, for example, to meet market
specifications.Motor gasoline can be blended with ethanol and sold as motor gasoline, and
depending on the cotmy practice, this may be recorded as consumption of only motor gasoline.
In this case, flowspecific calorific values would allow for a more consistent energy balance.

4.39. An alternative to applying specific calorific values for different flows (production,
import, export, transformation, consumption) of the same fuel is to adjust the quantities of this
fuel to meet the energy content of a grade of this fuel of a certain calorific value, constant across
flows. While this approach would make no difference moaerall energy balance since it is
measured in energy units, if compared with the previous one, it would make the commodity
balance in the original unit more consistent with the overall balance in energy units.

4.40. It is recommendedto provide metadata oall conversions between different energy

units undertaken to arrive at the disseminated data, in order to ensure transparency and clarity, and
to enable comarability. This would includethe conversion factors betweeriginal and
presented units, whethtrey are on a gross aet calorific basisand themethodutilized in each
conversion (bagskon Recommendation 25 of the UN Manual F.29)

4.41.  Countryspecific calorific values should be used, and the default factors should be used
only as a last resort.

3. How to calculate average calorific values

4.42.  The calculation of calorific values is not straightforward. There are two levels involved
in the calculation of calorific values. The first is the actual measurement of the heating value of an
energy product. Thisidonen laboratoriespecializing in fuel quality determinationn general,

major fuel producers (i.e., mining companies, refineries, etc.) measure the quality of the energy
product they produce as this may affect the price and the product spedcificdtlos type of
calculation thus pertains to specialists and it is not covered in IRES: the calorific values are
assumed to be available from the data providers (generally companies producing energy).
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443.  The second level in the calculation of the calorifdues pertains more to the compilers

of energy statistics as it involves the aggregation of different qualities of a fuel. Coal produced at
different mines often tsdifferent qualities. The quality of the imported coal may vary according

to the origin & the flow. Similarly, the quality of the consumed coal may also differ: the case, for
example, of imported steam coal for electricity generation, and 4pooteiced lignite for
household consumption. Thus, in the preparation of energy balances andomgeison of the
energy content of energy products, it is necessary to take into account the different quality of the
products themselves.

4.44, In general, in order to aggregate different qualities of an energy product, it is necessary to
calculate theaverage calorific value Let us consider, for example, the case where the production
of lignite comes from two different mines in a country: mine A produces 1.5 thousands metric tons
of lignite with 10.28 TJ/thousand tons as calorific value; while mine B pesd@c5 thousand
metric tons of lignite with 12.10 TJ/thousand tons as calorific value. The average calorific value of
the total production of lignite of the country is calculated as a weighted average of the calorific
values from the two mines with thgiroduction as weights. The calculations are shown in the
example below:

Production Calorific value Average calorific value Production
(1000metric | (TJ/1000 metric | (TJ/1000 metric tons) (1)
tons) tons)
Mine A 1.5 10.28 15.42
Mine B 2.5 121 30.25
3 3
Total 4 -15°1028+25°1210_ 1142 | =11423 4=4567
15+25

4.45.  The average calorific value calculated as above corresponds to the country specific
calorific values that are generally collected with international questionnaires and are reported in the
disseminated data

4.46. Since calorific values may change according to the type of flow (e.g., production,
imports, exports, consumption by different types of users, etc.), couateesncouragedto
collect calorific values at least on production, imports and exports.

4. Default calorific values

4.47. The default calorific values are provided Table 4.1 to Table 4.3 as a reference to
countries when no specific calorific values are available. The default calorific values presented
below are those used in the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC
2006). For a number of products, no calorific values are available in the 2006 IPCC guidelines and
thus no value is reported in the table below.
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Table 4.1;: Default net calorific

values forsolid fossil fuels and derived products

Net Calorific Values
(GJ/metric tons)

Range
SIEC HEADINGS Default  Lower Upper
value value value
1 - Solid fossil fuels and derivedproducts
1.1- Coal and coal products
1.1.1- Hard coal
1.1.1.17 Anthracite 26.7 21.6 32.2
1.1.1.1.0- Anthracite 26.7 21.6 32.2
1.1.1.2- Bituminous coal
1.1.1.2.1- Coking coal 28.2 24.0 31.0
1.1.1.2.2- Other btuminous coal 25.8 19.9 30.5
1.1.2- Brown coal
1.1.2.1- Sub-bituminous coal 18.9 115 26.0
1.1.2.1.0- Subbituminous coal 18.9 115 26.0
1.1.2.2- Lignite 11.9 5.50 21.6
1.1.2.2.0- Lignite 11.9 5.50 21.6
1.1.3i Coal products
1.1.3.1- Coal coke
1.1.3.1.1- Coke oven coke 28.2 251 30.2
1.1.3.1.2- Gas coke 28.2 251 30.2
1.1.3.1.3 Coke breeze
1.1.3.1.4 Semi cokes 28.2 251 30.2
1.1.3.2- Patent fuel 20.7 15.1 32.0
1.1.3.2.0- Patent fuel 20.7 15.1 32.0
1.1.3.3- Brown coal briquettes (BKB) 20.7 151 32.0
1.1.3.3.0- Brown coal briquettes (BKB) 20.7 15.1 32.0
1.1.3.4- Coal tar 28.0 14.1 55.0
1.1.3.4.0- Coal tar 28.0 14.1 55.0
1.1.3.5- Coke oven gas 38.7 19.6 77.0
1.1.3.5.0- Coke oven gas 38.7 19.6 77.0
1.1.3.6- Gas works gas (and other manufactured gases for distribution) 38.7 19.6 77.0
1.1.3.6.0- Gas works gas (and other manufactured gases for distributic  38.7 19.6 77.0
1.1.3.7- Recoered gases
1.1.3.7.1- Blast furnace gas 2.47 1.20 5.00
1.1.3.7.2- Basic oxygen steel furnace gas 7.06 3.8 15.0
1.1.3.7.3 Other recovered gases
1.1.3.8 Other coal products n.e.s.
1.27 Peat and peat products
1.2.17 Peat 9.76 7.80 12.5

1.2.1.17 Sod Peat
1.2.1.2i Milled Peat
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1.2.2i Peat products
1.2.2.0i Peat Briquettes
1.2.2.1i Peat products n.e.s.

1.3- Oil shale 8.9 7.1 11.1
1.3.0- Oil shale 8.9 7.1 11.1
1.3.0.0- Oil shale 8.9 7.1 11.1

1.3.0.0.0- Oil shale 8.9 7.1 11.1

Table 4.2: Default net calorific values fornatural gas and Oll

Net Calorific Values
(GJ/metric tons)

Range
SIEC HEADINGS Default  Lower Upper
value value value
2 - Natural gas and Oil
2.1- Natural gas 48.0 46.5 50.4
2.1.0- Natural gas 48.0 46.5 50.4
2.1.0.0- Natural gas 48.0 46.5 50.4
2.1.0.0.0- Natural gas 48.0 46.5 504
2.2 Ol
2.2.1- Conventional crude oil 42.3 40.1 44.8
2.2.1.0- Conventional crude oil 42.3 401 44.8
2.2.1.0.0- Conventional crude oil 42.3 401 44.8
2.2.2- Natural gas liquids (NGL) 44.2 40.9 46.9
2.2.2.0- Natural gas liquids (NGL) 44.2 40.9 46.9
2.2.2.0.0- Natural gas lguids (NGL) 44.2 40.9 46.9
2.2.3- Refinery feedstocks 43.0 36.3 46.4
2.2.3.0- Refinery feedstocks 43.0 36.3 46.4
2.2.3.0.0- Refinery feedstocks 43.0 36.3 46.4
2.2.4i Additives and oxygenates
2.2.4.0- Additives and oxygenates
2.2.4.0.0- Additives and oxygenates
2.2.5- Other hydrocarbons
2.2.5.0- Other hydrocarbons
2.2.5.0.0- Other hydrocarbons
2.2.61 Oil products
2.2.6.1 Refinery gas 49.5 47.5 50.6
2.2.6.1.0- Refinery gas 49.5 475 50.6
2.2.6.2- Ethane 46.4 449 48.8
2.2.6.2.0- Ethane 46.4 449 48.8
2.2.6.3- Liquefied petroleum gas (LPG) 47.3 44.8 52.2
2.2.6.3.0- Liquefied petroleum gas (LPG) 47.3 44.8 52.2
2.2.6.4- Naphtha 445 41.8 46.5
2.2.6.4.0- Naphtha 445 41.8 46.5
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2.2.6.5 Gasolines

2.2.6.5.1 Aviation gasoline

2.2.6.5.2- Motor gasoline

2.2.6.5.3 Gasolinetype jet fuel
2.2.6.6 Kerosenes

2.2.6.6.1- Kerosenetype jet fuel

2.2.6.6.2- Other kerosene
2.2.6.7- Gas oil / diesel ol

2.2.6.7.12 Road diesel

2.2.6.7.2- Heating and other gas oil
2.2.6.8- Heavy gas oil

2.2.6.8.0- Heavy @s oil
2.2.6.9- Fuel oll

2.2.6.9.0- Fuel ol

2.2.6.10- White spirit and special boiling point industrial
2.2.6.10.0- White spirit and special boiling point industrial

2.2.6.11- Lubricants
2.2.6.11.0 Lubricants
2.2.6.12- Paraffin waxes
2.2.6.12.0 Paraffin waxes
2.2.6.13- Petroleum coke
2.2.6.13.0 Petroleum coke
2.2.6.14 Bitumen
2.2.6.14.0 Bitumen
2.2.6.15 Other oil products n.e.s.
2.2.6.15.0 Other oil products n.e.s.

443
443
44.3

441
43.8
43.0

40.4
40.4
40.2
40.2
40.2
40.2
40.2
40.2
325
325
40.2
40.2
40.2
40.2

42.5
42.5
42.5

42.0
42.4
41.4

39.8
39.8
33.7
33.7
335
335
33.7
33.7
29.7
29.7
33.5
33.5
33.7
33.7

Table 4.3: Default net calorific valuesfor biofuels and waste

SIEC HEADINGS

4 - Biofuels and waste
4.1- Biofuels
4.1.1- Solid biofuels

4.1.1.1- Fuelwood, wood residues and byproducts

4.1.1.1.0- Fuelwood, wood residues and-pyoducts

4.1.1.2i Agrofuels
4.1.1.2.1- Bagasse
4.1.1.2.2- Animal waste

4.1.1.2.3 Other vegetal material and s&ues

4.1.1.3- Black liquor
4.1.1.3.0-Black liquor

5C

44.8
44.8
44.8

45.0
45.2
43.3

41.7
41.7
48.2
48.2
423
423
48.2
48.2
41.9
41.9
41.2
41.2
48.2
48.2

Net Calorific Values

(GJ/metric tons)

Range
Default Lower Upper
value value value
15.6 7.9 31.0
15.6 7.9 31.0
11.8 5.90 23.0
11.8 5.90 23.0



4.1.1.4- Charcoal 29.5 14.9 58.0

4.1.1.4.0- Charcoal 29.5 14.9 58.0
4.1.2- Liquid biofuels
4.1.2.1- Biogasoline 27.0 13.6 54.0
4.1.21.0- Biogasoline 27.0 13.6 54.0
4.1.2.2- Biodiesels 27.0 13.6 54.0
4.1.2.2.0- Biodiesels 27.0 13.6 54.0
4.1.2.3- Other liquid biofuels 27.4 13.8 54.0
4.1.2.3.0- Other liquid biofuels 27.4 13.8 54.0

4.1.3- Biogases
4.1.3.1i Natural biogases

4.1.3.1.1- Landfill gas 504 254 100
4.1.3.1.2- Sewage sludge gas 50.4 25.4 100
4.1.3.1.3- Other primary biogases 504 254 100

4.1.3.2- Manufactured biogases
4.1.3.2.00 Manufactured biogases
427 Waste
4.2.1- Industrial waste
4.2.1.0- Industrial waste
4.2.1.0.0- Industrial waste
4.2.2- Municipal waste
4.2.2.0- Municipal waste

11.6' 6.80% 18.0°

4.2.2.0.0- Municipal waste 10P 7b 18°

arefers b the biomass fraction

® refers to the nobiomass fraction

Fuelwood

4.48. Fuelwood In rural areas of many developing countribe principal source of energy for
cooking and heating is fuelwopget statistics on fuelwood in general are pobhis is duedrgely
to the fact that fuelwood is producéelg. collected by households for own uaril traded in the
informal sector.

4.49. There is a large variety of wood species and a large variability of moisture and ash
content in wood products which highly affect tedorific value of the product, thus countries are
encouraged to identiffypical fuel wood mix and average water content and to establish country
specific conversion factors between volume and masiuidelines for the measurement of
fuelwood and the detmination of calorific values are provided below.

4.50. Fuelwood can be measured by either volume or weigfht. is measured by volume, it
can be either stacked volume or solid volumdeasures of stacked fuelwood are #tereor
stacked cubic metrand the cord (128 stacked cubic feet)Solid volume is obtained by the water
displacement methodhat is the volume of water displaced if the quantity of fuelwood were to be
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completely submergedOne advantage of measurement by volume is the relatively srihadince
of the moisture content of the wood on the measurement reBudtsveight of fuelwood is highly
dependent on moisture content, and this is true for all biomE®s.more water per unit weight,
the less fuelwoodThereforeit is importantthatthe moistue content be accurately speediwhen
fuelwood is measured by weight.

451.  There are two ways of measuring moisture content (md)ey are the scalled "dry
basis" and "wet basis" and are defined below.

wet weight- dry Weight)d

Dry basis mc% = 00

dry weight

wet weight- dry weight)a

Wet bass: mc = 00

wet weight

452. When biomass is very wet there is a large difference between the two moisture contents
(e.g., 100 per cat mc dry basis = 50 per centrwet basis), but when the biomass isday, the
difference is small (1per centmc dry bass = 13 per cent mc wet basidj.is important to state on

which basis the moisture content is measurbtbst fuelwoodmoistureis measured on the dry
basis, but some is measured on the wet basis.

453,  Another mportant determinant of the energy contentudlivood is ash contentWhile

the ash content of fuelwood is generally around 1 per cent, some species can register an ash content
of up to 4 percent. This affects the energy value of the wood since the substances that form the
ashes generally have noergy value. Thus wood with 4 per cent ash content will have 3geert

less energgontentthan wood with 1 percent ash content.

454.  The default calorific values from mass unit to energy units provided in the UN Manual
F.44 are presented ihable 4.4. The table shows how the calorific values vary with different
moisture content of green wood,-diied wood and ovedried wood.

52



Table 4.4: Influence of moisture on net calorific valus of standard fuelwood

(Wood with 1 per cent ash contgnt

Percentage moisture  Kilocalories Btus Megajoules per
content per kilogram  per pound kilogram
Dry Wet
basis basis
Green wood 160 62 1360 2450 5.7
140 59 1530 2750 6.4
120 55 1720 3100 7.2
100 50 1960 3530 8.2
80 45 2220 4000 9.3
70 41 2390 4300 10.0
Air-dried wood 60 38 2580 4640 10.8
504 334d 2790 5030 11.7
40 29 3030 5460 12.7
30 23 3300 5930 13.8
25b/ 20b/ 3460 6230 145
20 17 3630 6530 15.2
15 13 3820 6880 16.0
Ovendried wood 10 9 4010 7220 16.8
5 5 4230 7610 17.7
0 0 4470 8040 18.7

Sources from UN Manual F.44. the original source wasiod and Agriculture OrganizatioA,New Approach
to Domestic Fuelwood ConservatjdRome, 1986); D. A. TillmarWood as an Energy Resour@éew York,

Academic Press, 1978); and United Natidbshcepts and Methods for the Collection and Compilation of Statistics

on Biomass Used d&nerqgy by K. Openshaw (ESA/STAT/AC.3016).
a Average ofasreceived fuelwood on cordwood basisf¢bt lengths).
b/ Average of logged fuelwood.

455, When fuelwood is collected in volume units, a conversion factor has to be used to obtain
mass units.Table4.5 shows conversion factors ¢@ from volume units to mass units. Tablm5
Annex C shows how the different moisture contents of fuelwood affect the conversion factors
between cubic metres and metric tons.

Table 4.5;: Conversion tablefor fuelwood

(Wood with 20 30 per cent moisture content)

Metric tons Metric tonsper Cubic metres Cubic feetper
Fuel wood per cubic metre cord per metric ton  metric ton
General 0.725 1.54 1.38 48.74
Coniferous 0.625 1.325 1.60 56.50
Non-Coniferous 0.750 1.59 1.33 46.97

Source from UN Manual F.44. The original source was: Food and Agriculture Organization of the United
Nations,Yearbook of Forest Products983(Rome, 1985).

Note 1 cord of wood = 3.624556 cubic metres = 128 cubic feet

1 stere (gcked wood) = 1 stacked®rs 35.31467 stacked cubic feet

1 board foot of wood = 2.359737 xim® = 0.08333 cubic feet
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456. Charcoal The amount obiomass (usualljuelwood necessary to yield a given quantity
of charcoal depends mostly on threetbrs: density, moisture content and the means of charcoal
production.

457.  The principal factor in determining the yield of charcdadm fuelwoodis parent wood
density, since the weight of charcoal can varyaldgctor of 2 for equal volumesHowever, the
moisture content of the wood also has an appreciable effect on yields; the drier the wood, the
greater is the yieldThe means of charcoal production is the third determinant of y{eldrcoal

is produced in earthovered pits, in oil drums, in brick @teel kilns and in retortsThe less
sophisticated means of production generally involve loss of powdered charcoal (fines), incomplete
carbonization of the fuelwood and combustion of part of the charcoal product, resulting in lower
yields.

458 There is alway an amount of powdered charcoal produced in the manufacture and
transport of charcoal. If powdered charcoal undergoes briquetting, then the weight of the
briguettes may be 5000 per cent higher, per given volume ofpowdered charcoal, due to
greater énsity.

459.  The three variables which affect the energy value of charcoalnaisture content, ash
content and degree of carbonizatiofhe average moisture content of charcoal is 5 per CEme.
average ash content of wood charcoal is 4 per cent, whiteoficharcoal produced from woody

crop residues, such as coffee shrubs, is near 20 per &®ith the assumption of complete
carbonization, the average energy value of wood charcoal with 4 per cent ash content and 5 per
cent moisture content is approxitaly 30.8 MJ/kg. The average energy value of crop residue
charcoal with 20 per cent ash content and 5 per cent moisture content is 25.7 MJ/kg.

4.60. Two tables pertaining to charcoal producteme provided in Annex CTable 6illustrates

the effect of parent @od density and moisture content on charcoal yiglable 7 provides
conversion factors for production of charcoal by the various kilns for selected percentages of wood
moisture contentlt assumes some standard hardwood as input to the process.

4.61. Vegetaland animal wastesEnergy stored in agricultural wastes and waste products from
food processing are used to replace woody biomass in fuelwood deficient dilease waste
products can be burned as fuels to fulfil heating or cooking requirements.

4.62. There ae two important determinants of the energy value ofwoady plant biomass

one is moisture content and the other is ash contéfitile the ash content of wood is generally
around 1 per cent, that of crop residues cary ftam 3 per cent to over 20 peent, and this
affects the energy valueGenerally the substances that form the ashes have no energy value.
Thus biomass with 20 percent ash content will have 19 percent less energy than a similar
substance with 1 per cent ash contddata for these qential sources of energy are rarely
collected directly but derived from crop/waste or -@mndduct/waste ratiosDue to this wide
variability in composition, ash and moisture contengeheral animal and vegetal wastes across
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countries, it is recommendédd report these products to international organizations in an energy
unit (TJ preferably) rather than their natural units. Country authorities in general are able to assess
and determine the energy content of these wastes. Alternatively, measuringrtjyecenéent can

be accomplished by measuring the heat or electricity output of transformation devices and applying
standard efficiency factors.

4.63.  Given the importance of the use of bagasse, the fibrous cane residue from the production
of sugar from sugar can possible estimation procedures shall be outlined for this Ats®.

singling out this specific vegetal waste allows reporting quantities to international organizations in
its natural unit (weight basis), since its composition does not allow muchiaari@his has been

done by the international organizations that treat bagasse separately from ordinary vegetal waste.
Bagasse is used as a fuel mostly for the sugar industry's own energy needs (at times excess
electricity is also fed into the public grid) many sugaproducing countriesThe availability of

fuel bagasse can be estimated based on either data on the input of sugar cane into sugar mills, or
production data on centrifugal cane sugar.

4.64. Method (a): Studies based on experiences in Central Ataarcountries, found that the
yield of fuel bagasse is approximately 280 kilograms mpetric ton of sugar can@rocessed.
Assuming a 50 per cent moisture content at the time of usetricton of bagasse yields 7.72 GJ.
The energy values for bagassgresponding to Inetricton of processed sugar cane are, therefore,
as follows:

2.16 GJ = (16 Gcal= 0.074tce = 0.051toe

4.65. Method (b): Based on observations, the Economic Commission for Latin America and
the Caribbean (ECLAC) pposed the use d3.26 kg bagasse yield per kilogram of centrifugal
sugar producedCalorific equivalents for bagasse corresponding to the productiomefric ton

of sugar are as follows:

25.2 GJ= 6 Gcal = 0.86tce = 0.59toe

4.66.  Animal waste or dugis another impdant ky-product of the agricultural sectoit can be

dried and burned directly as a fuel for space heating, cooking or crop diyhgn used as an

input to bigyas digestors, the outputs are gas for cooking, heating and lighting, and a solid residue
for use as fertilizer Another possibility is to use the animal waste as a feedstock to produce
biodiesel. It can also be spreadth no or minimal treatmerih the fields as fertilizerTable 8 of

Annex Cpresents various animal and vegetal wastes andatedithe approximate calorific values
recoverable from them when used as fuels.

D. Recommendations

4.67. It is recommendedthat rational and international officaa charge of energy statistics
and bodies that advise them ondertake work for them, should alwagefine clearly the
accounting units opresentation units employed in published analyses. The conversion factors and
the methods sed to convert original physical units into the chosen comataounting unit or
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units should also be statéa a published aurce or madereadily accessible. It shoulde made
clearwhether energy units are defined on a grasnet calorific basis

4.68. It is recommendedthat, when expressing the energy content of en@rgguctsin terms

of a conmon energy accounting unit, netadic values(NCV) should be used in preference to
gross calorific values (GCV)In other words, the heat required to evaporate moisture, which is
present in all fuels (except electricity) and is also produced in the combustion process, should not
be treated as part of a fuel's energy providing capabillypwever, where available, it is strongly
encouragedo report both gross and net calorific values

4.69. If andwhenrecuperation of a significant part of the difference between GCV and NCV
from exhaust gees becomes a practical possibility and seems likely to beeoreality, this
recommended basis may need to be reconsidered.

4.70.  Given that the joule, and multiples ofhy raising it to powers of £pis the only energy
unit in the Sl it is recommendedtha international and national offices charge of energy
statisticsshould consider adopting the joule as the accounting unit for energy bal@hedse(1
toe = 41.868 gigajoulésand/or tce (I tce= 29.3076 gigajouldsmay beused as alternative
preserdtion units. Whenever they are used, thethodfor converting original data ttoe or tce
should beclearly described.

471 It is recommended that countries collect data in original units and collect data on
specific calorific values. A countigpecific caloific value will arise as a weighted average of all

the calorific values collected for the energy product in question. For some products (e.g., coal and
crude oil), different calorific values may be needed for production, imports, exports and several
majoruses. Default calorific valueshould only be used as a last resort inaghgence of specific
values, acknowledging that this simplification will affect the precision of the published figures.

4.72. No specific measurementnit is recommended fonational data collection,to allow
countries to choose the measurement units most suitable for respondents téloeperer,based
on common practicesinits arereammended for data disseminati@rganizations and countries
may use other units, as long as clearnversions factors are provided.

4.73. For each class of fuels the recommended unit for dissemination is displayatlen.6.
Where there is no mention, it appliegptamary as well as derived fuels.
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Table 4.6;

Recommended units for dissemination

Fuels

Dimension

Unit

Solid fossil fuels
Liquid fossil fuels
(Liquid) Biofuels
Gases

Wastes
Fuelwood

Charcoal

Electricity

Electricity installed capacity
Refinery capacity

Heat

Common unit (e.g., balances)

Mass
Mass

Mass/Volume

Energy
Energy

Volume/Mass

Energy
Mass

Energy (power x time)

Power
Masstime
Energy
Energy

Thousand metric tons

Thousand metric tons

Thousand metric tons/ Thousand cubic
Terajoules

Terajoules

Thousand cubic metres/
Terajoules
Thousand metric tons

GWh

MW

Thousand metric tons/year
Terajoules

Terajoules

4.74.

It is recommendedto report to international organizations both physical quantities of

fuels and their countrgpecific (and where necessary flewecfic) calorific values.

4.75.

When the type of waste is walkfined in its constitution, rather than only by the process
from which it was generated, one can assume that there should not be great variation in specific
calorific values. In this case, data canrbported on a weight basis (thousand metric tons). Even

so, if the specific calorific values are available, they should be provided.
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Chapter 5. Energy Flows

A. Introduction

5.1. The objective of this chapter is to descréyergy flows andhe maingroups of economic

units that are relevant for the collection of data on such flows. Wherever relevant and possible the
correspondenceith the International Standard Industrial Classification of All Economic Activities
(ISIC), Rev 4is provided

B. Concept of energyflows

52. Ingereral, the term fAenergy flowd refers to th
bunkering, transformation, and final consumption of energy products within the territory of
reference for which the statistics are comgile@his territory generallyarresponds to the national

territory; however, it can also refer to an administrative region anatibnal level or even to a

group of countries. The term Arest of the wor
are outside the referentaritory.

5.3. The first appearance of an energy product in the territory of reference is either through its
production or by being imported. Whereas some energy products may be used directly in the form
they were captured from the environment, many energyuote undergo some sort of
transformation before final use. This is the case, for example, with the processing of crude oil in
petroleum refineries, where the oil is transformed into a range of products which are useful for
specific purposes (e.g., gasaifor transportation).

5.4. Once produced and/or transformed, energy products can be: (a) exported to other territories;
(b) stored for later use (entering into stock); (c) used for refuelling of ships and airplanes engaged
in international voyages (intermanal bunkering); (d) used by the energy industries themselves;
and/or (e) delivered for final consumption. One important reason for recording international
bunkering separately is because of its importance for the estimation of greenhouse gas emissions.
On the other hand, bunkering of ships and airplanes engagediamal voyages are considered

part of the final consumption of energy.

! Note that there are some energy flows that take place outside the territory of reference that are relevant for the
compilation of energy accounts (e.g. the use abroad of energy progiuetsident units). These statistics allows for
adjustments to the basic statistics for the compilation of the accounts. The collection/estimation of such statistics is
covered in Chapter 11.
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5.5. The final consumption of energy consists of the deliveries of energy products to the users
located in the territory ofreference for: (a) their energy needs such as for heat raising,
transportation and electricity, and (b) for their rearergy needs, when the products are used as raw
materials. For energy policy and for analytical purposes, the consumption for energyegusd
further disaggregated according to type of economic activity and the use of energy products for the
purpose ofransporis separately identified.

5.6. As previously noted, energy products can be stored during the various phases from their
production totheir final consumption. This storage of energy products is referred to as stocks of

energy product s. |t should be noted that ir
guantities of underground deposits of a resource. The notion of stattkvdth in this chapter
corresponds to, what in economic statistics a

5.7. Diagramrepresenting main kinds of energy flows is presentelignre 5.1 below while
their definitions are provided in the subsequent sections of the chapter.

Figure 5.1: Diagram of main energyflows

/ Rest of the World \ / Reference territory

Stock Stock Stock
changes changes changes

. Final consumption
—— Transformation —»{ (for energy and non-energy
Ve purposes)
re

Production of primary
products

Mining and quarrying

Imports

1 .
Export Agriculture, forestry
e < / } ] I

4

International Aviation and Households

Marine bunkering

o N

5.8. Energy flows and economic unifBhe energy flows are generated by activities of various
economic unitsEconomic units can belong to different categories depending on their role in the
flow of energy through the economy. The main groups arergy industriesother energy
producersandenergy consumerslThese will be presented in sections D, E and F below.
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C. Definition of main energy flows

5.9. This section provides definitions and explanation of the nenergy flows. It is
recommendedthat countries follow these definitions in their official energy statistics as closely as
possible. Any deviations should berefe ed i n countr.yds energy met adze

5.10. Production: is defined as the capture, extraction or manufacture of fuels or energy in forms
which are ready for general use. In energy statjstios types of production are distinguished,
primary and secondarrimary production is the capture or extraction of fuels or energy from
natural energy flows, the biosphere and natural reserves of fossil fuels within the national territory
in a form suitable for use. Inert matter removed from the extracted fuels andigsagtitjected,

flared or vented are not included. Tresultingproduds arereferred to agiprimaryo products
Secondary production of fuels or energy is their manufacture through the process of
transformation of primary fuels or energy. The quantiiiesecondary fuels reported as production
include quantities lost through venting and flaring during and after production. In this pthener
mass, energy and carbon within the primary source(s) from which the fuels are manufactured may
be balanced agast the secondary fuels produced. Fuels, electricity and heat produced are usually
sold but may be partly or entirely consumed by the producer.

5.11. Imports of energy products Imports comprise all fuel and energy entering the national
territory. Goods simlg being transported through a country (goods in transit) and goods
temporarily admitted/withdrawn are excluded but reimpodemestic goods exported but
subsequently readmitted, are includetihe bunkering of fuel outside the reference territory by
nationalmerchant ships and civil aircrafhgaged in international travelégcluded from imports.

5.12. Exports of energy products Exports comprise all fuel (excluding nuclear fuel) and energy
leaving the national territory with the exception that exports ekectjuantities of fuels delivered

for use by merchant (including passenger) ships and civil aircraft, of all nationalities, during
international transport of goods and passengémds simply being transported through a country
(goods in transit) and gosdemporarily admitted/withdrawn are excluded buéxports foreign
goods exported in the same state as previously imported, are included. Fuels delif@edrio
merchant ships and civil aircrafingaged in international travale classified aginternational
Marined or fAviation Bunkers, respectively.

5.13. It should be noted thahe definitiors of imports and exportssed inenergy statisticdliffer

from those in the ationalaccountsbecause it follows the physical movements of the goods. The

definii on of i mports and exports ugenerdltradesyssemeafgy st
international trade statistids in that all goods entering and leaving the national boundary of a
country are recorded as imports and expokewever, it shald be noted that in energy statistics

the bunkering of international fleet is excluded from the trade figures and adjustment may need to

be necessary when using data from international trade.

5.14. International Marine Bunkers: Quantities of fuels delivered tmerchant (including
passenger) ships, of any nationality, for consumption during international voyages transporting

60



goods or passengeixplanation International voyages take place when the ports of departure and
arrival are in different national teroties. Remark Fuels delivered for consumption by ships
during domestic transportation, fishing or military uses are not included here. For the purposes of
energy statistics International Marine Bunkers ardnmmtdedas exports

5.15. International Aviatio n Bunkers: Quantities of fuels delivered to civil aircraft, of any
nationality, for consumption during international flights transporting goods or passengers.
International flights take place when the ports of departure and arrival are in differentination
territories. Fuels delivered for consumption by aircraft undertaking domestic or military flights are
not included. Seeara.5.82f o Domaéastic Aviatiod. For the purposes of energy statistics
International Aviation Bunkes are notncludedas exports.

5.16. Stocks For the purposes of energy statistics, stocks are quantities of fuels that can be held
and used to: (a) maintain service under conditions where supply and demand are variable in their
timing or amount due to normalarket fluctuations, or (b) supplement supply in the case of a
supply disruption. Stocks used to manage a
Afemergencyodo stocks and are often held separa
fluctuatiors.

5.17. Stock changesThe increase (stock build) or decrease (stock draw) in the quantity of stock
over the reporting period. They are calculated as a difference between the closing and opening
stocks

5.18 Transfers: The movements of energy products between pses in different sectors, for
example, the blending of natural gas in the manufactured gas stream, the diversion of products
(feedstocks) for further processing in the refining industry or the transfer of products for blending.
Transfers also include batdws which are the petroleum products returned to refineries by the
chemical and petrochemical industries.

5.19. Transformation: Theprocess where the movement of part or all of the energy content of a
productenteringa processresulting inone or more diffenet products leaving the proceésg,
coking coal to coke, crude oil to petroleum products, and heavy fuel oil to elect(iSegsection

D.2 for furtherdescription).

5.20. Losses Losses during the transmission, distribution and transport of fuels, hdat a
electricity. Losses also include venting and flaring of manufactured gases, losses of geothermal
heat after production and pilferage of fuels or electricRemark:Production of secondary gases
includes quantities subsequently vented or flared.s €hsures that a balance can be constructed
between the use of the primary fuels from which the gases are derived and the production of the
gases.

5.21. Energy Industry Own Use Consumption of fuels, electricity and heat for the direct
support of the productiomnd preparation for use of fuels and energyplanation:Quantities of

fuels which are transformed into other fuels or energy are not included here but within the
transformation use. Neither are quantities which are used within parts of the enegggyindt
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directly involved in the activities listed in the definition. These quantities are reported within final
consumption.

5.22.  Final Consumption of Energy Products All fuel and energy that is delivered to users for
both their energy and neenergy usesrhe main user groupge shown in Table 5.FEnergy uses
are for heat raising, transportation and electrical services. Any fuel us&doistormatiorprocess
should not be classified &sal consumption.

5.23. Non-Energy Use: Fuels used for chemical fégtocks and for nemnergy purposes.
Studies of the noenergy use of fuels also classify reductants asemamgy use; however, in

energy statistics the use of reductarissconsidered an energy use. This use (mostly for the
manufacture of iron and &B is considered as use for energy purposes within energy statistics
because the gases created by the reduction process, and which contain most of the carbon from the
reductant, are used as fuels to sustain the process or for other heat raising purposes.

D. Energy industries

5.24. Definition of energy industrie€Energy production is an energy flow of major importance

for various analytical purposesnd provision of further details on energy production is one of the
priorities of energy statistics. Energy can beduced in various quantities by many economic
units. However, not all of them belong to energy industries, as other industries may carry out
energy production as a secondary activity. It is recommended that energy industries are defined as
economic unitsvhose principal activity is the primary energy production, transformation of energy
and distribution of energy. This means that the value added generated by these activities exceed
that of any other activity carried out within the same economic unita Freore detailed definition

of principal activity sed®ox 5.1.

2 Reductants are carbon from fuels (usually cokes) whicheated with metal oxides. During the process the
formation of carbon monoxide removes the oxygen from the metal oxides and produces the pure metal.
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Box 5.1: Principal, secondary and ancillary activities

Theprincipal activity of a producer unit is the activity whose value added exceeds that of any (
activity carried out within the same un{2008 SNA para. 5.8)

A secondaryactivity is an activity carried out within a single producer unit in &ddito the
principal activityand whose output, like thaf the principal activity, mudbe suitable for delivery
outside the producer unit. Thralue added of a secondary activitust be less than that the
principal activity, by definition of the latte2008 SNA para. 5.9)

An ancillary activity is incidental to thenain activity of an enterprise. Itdditates the efficient
running of the enterpriseubdoes not normally reft in goods and services that can be marketed.
(2008 SNA para. 5.10).

5.25. Activities of energy industriegn order to improve cross couptcomparability of statistics

on energy production by energy industries it is recommended that countries identify, as far as
feasible and applicable, the energy industry groups listddbie5.1 and briefly desgbed in the

rest of this sectiorifable5.1 also provides the correspondence of energy industry groups to ISIC
Rev. 4. The ISIC correspondence in the right column indicates in which ISIC category(ies) the
activity or plant in the left column is found.

Table 5.1: Energy industries

Energy industry groups

Electricity andheat plant®
Pumped storage plants

Coal mines

Cokeovens

Coal liquefaction plants

Patent fuel plants

Brown coal briquette plants

Gasworks’ (and other conversion to
gases)

Gas sepat@n plants
Gas tdliquid (GTL) plants

LNG plants / regasification plants

Blast furnaces
Oil andgas extraction

Oil refineries

Charcoal planfs

ISIC Rev. 4
Division: 35- Electricity, gas, steam and air conditioning supy.

Division: 05- Mining of coal and lignite

Group: 191- Manufacture of coke oven products

Class: 1920 Manufacture of refined petroleum products
Class: 1920 Manufacture of refined petroleum products
Class: 1920 Manufacture of refined petroleum products

Class 3520: Manufacture of gas: distribution of gaseous fuels
through mains

Division: 0671 Extraction of crude petroleum and natural gas
Class: 192G Manufacture of refined petroleum products

Class: 0910 Support activities for petroleum and natural gas
extraction

Class: 5221 Service activities incidental to land transportatiol
Class: 2410 Manufacture of basic iron and steel

Division: 06- Extraction of crude petroleum and natural gas
Class: 091G Support actiities for petroleum and natural gas
extraction

Division: 19- Manufacture of coke and refined petroleum
products

Class: 2011 Manufacture of basic chemicals
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Biogas production plarits Class: 3520 Manufacture of gas;istribution of gaseous fuels
through mains
Nuclear fuel extraction and fuel processi Class0721- Mining of uranium and thorium ores
Class: 2011 Manufacture of basic chemicals
Other energy industry not elsewhere Class: 0892 Extractionof peat
specified® é .
#Also including thedistribution of electricity and hedb consumers.

® Also including the distribution of these gases.

“The provided ISIC link refers to the production of charcoal through distillation of wood. If charcoal is produced in
the forest using traditional methods, the activity would be classified in ISICI0OB200 g gi ng o .

4 Plants having the production of biogases as their main activity would be classified in ISIC class 3520, as indicated
in the table above. However, biogasesyra#so be produced as 4pyoducts of other activities, such as those
classified in ISIC 3700 Sewer age dfi Bmala t3r@B2rMt anHdadasgdosal waft aon

®The given ISIC link provides an example, namely the extraction of peat, but is nostxdau

5.26. Electricity and heat plants. See section 1 below for a detailed presentation of these
activities.

5.27. Coal mines:Plants extractingoal through underground or opeast mining. In addition
to the extraction activity itself, the operation of coal esinalso includes operations such as
grading, cleaning, compressing, etc., leading to a marketable product.

5.28. Coke ovens Large ovens within which coke oven coke, coke oven gas and coal tars are
produced by high temperature carbonisation of coking coal.

5.29. Coad liquefaction plants: Coalliquefaction plants are where coal is used as a feedstock to
produce liquid fuels by hydrogenation or carbonisation.

5.30. Patent fuel plants Plants manufacturing patent fuels.
5.31. Brown coal briquette plants. Plants manufacturing brawcoal briquettes.

5.32. Gas works (and other conversion to gasedPlants manufacturing gases for distribution to
the public either directly or after blending with natural gaemark The gases are collectively
referred to asiGas Works Gas and other distribd gases short namé gasworksgas. Someas
works may produce coke as well as gas.

5.33. Gas separation plants:Plants involved in the separation of associated gas from crude oil,
and/or the separation of condensate, water, impurities and natural gas fiqgm natural gas. In
addition to the above, the activities of these plants may also involve fractionation of the recovered
natural gas liquids.

5.34. Gas to liquid (GTL) plants: Plants in which natural gas is used as feedstock for the
production of liquidfuels.Remark The liquid fuels are usually used as vehicle fuels.
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5.35. LNG plants/regasification plants Plants for carrying outliquefaction and/or
regasification of natural gas for the purpose of transg@emark:This activity can be carried out
on or df the actual mine site.

5.36. Blast furnaces Blast furnaces produce blast furnace gas asduct when making pig
iron from iron ore Explanation Carbon, mainly in the form of coke, is added to the blast furnace
to support and reduce the iron oxide ¢jeaand provide heat. Blast furnace gas comprises carbon
monoxide and other gases formed during the heating and reduction process.

5.37. Oil and gas extraction The activities of extractingrude petroleum, mining and extraction

of oil from oil shale and oil sals and production of natural gas and recovery of hydrocarbon
liquids. This includes overall activities of operating and/or developing oil and gas field properties,
including such activities as drilling, completing and equipping wells, operating separator
emulsion breakers, desilting equipment and field gathering lines for crude petroleum and all other
activities in the preparation of oil and gas up to the point of shipment from the producing property.

5.38. OQil refineries: Oil refineries are plants whichaimsform crude oil and other hydrocarbons
into finished petroleum product€Explanation Typical finished products alguefied petroleum
gasesnaphthamotor gasoline gasoils, aviation fuels and other keroserandfuel oils.

5.39. Charcoal plants Plantsin which wood or other vegetal matter is carbonised through slow
pyrolysis to produce charcoal.

5.40. Biogas production plants Plants for capture and/or manufacturing of biogagkiegases

arise from the anaerobic fermentation of biomass. They can be démwedseveral sources
including landfills, sewage sludge and agricultural residues. They also include synthesis gas
produced from biomass.

5.41 Nuclear fuel extraction and fuel processingPlants involved in the mining of ores chiefly
valued for uranium and ¢ium content, the concentration of such ores, production of yellowcake,
enrichment of uranium and thorium oremnd/or the production of fuel elements for nuclear
reactors.

5.42. Other energy industry not elsewhere specified: This residual category refers tmya
energy industry not covered elsewhere in the list above. One example is the extraction of peat for
energy purposes.

1. Electricity and heat

5.43. Statistics on electricity and heat (SIEC Divisioii Electricity and Division 6 Heat) data
are collected accondg to the type of producer and type of generating plant. Two types of
producers are distinguished:

1 Main Activity Producer: Enterprises which produce electricity or heat as their main
activity. Formerly known as public utilitieshe enterprises may beiyately or publicly
owned companies.
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5.44.

5.45.

Autoproducers (electricity): Enterprises which produce electricity but for whom the
production is not their main activity.

Autoproducers (Heat). Enterprises which produce heat for sale but for whom the
production is nbtheir main activity. Deliveries of fuels for heat generated by an
establishment for its own use are classified within the branch of final consumption where
they are consumed.

Three types of plants are identified as follow:

Electricity plants refer to plants producing only electricity. The electricitgay be
obtained directly from natural sources such as hydro, geothermal, wind, tidal, marine, solar
energy or from fuel cells or from the heat obtained from the combustion of fuels or nuclear
reactions

Combined Heat and Power(CHP) sometimes referred to a&o-generation plants,
produce both heat and electricity from at least one generating unit

Heat plants refer to plants (including heat pumps and electric boilers) designed to produce
heat only for éliveries to third partiesRemark Deliveries of fuels for heat generated by

an establishment for its own use are classified within the branch of final consumption
where they are consumed

A table summarizing the different data requirement for the mtamiuand use of fuels are

summarised schematically as follows:

Table 5.2: Main activity producers and autoproducers of electricity and heat

Types of Producer

Types of Plant Electricity Only CHP Heat only

Main activity producers

Report all heat
producedand all fuel
used

Report all electricity and heat

Report all production produced and all fuel used

Autoproducer and heasold with

and all fuel used Report all electricity produced Report heat sold and

corresponding fuel use

corresponding fuel used

Source: |IEA Electricity Questionnaire reporting instruction

5.46. Note thatpumped storage plantge plants where electricity is used during periods of lower
demand to pump water into reservoirs for subsequenaseland electricity generation during
periods of higher demand. Less electricity is eventually produced than is consumed to pump the
water into the higher reservoir

5.47. The different types ofechnologyprocesses for the generation of electri@tyd heatare
defined as follows
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5.48. Electricity from solar photovoltaics: Electricity produced by the direct conversion of
solar radiation through photovoltaic processes in semiconductor devices (solar cells). Photovoltaic
cells receiving concentrated solar radiatioms iacluded.

5.49. Heat from concentrating solar thermal: High temperature heat obtained by focusing
solar radiation onto a collector/receiver. The high temperature heat captured may be used for
electricity generation and chemical processes or for use awayhfeoooncentrating system.

5.50. Heat from non-concentrated solar thermal Heat taken from a fluid which is circulated
through a collector heated by incident solar radiatithout augmentationRemark:The heat is
not capable of generating steam.

5.51. Wind dlectricity: Electricity produced from devices driven by wind.
5.52. Hydro electricity: Electricity produced from devices driven by fresh, flowing water.
5.53. Wave electricity: Electricity produced from devices driven by the motion of waves.

5.54. Tidal electricity: Electricity generated from devices driven by tidal currents or the
differences of water level caused by tides.

5.55. Other marine electricity: Electricity generated from devices which exploit riatal
currents, temperature differences and salinity gradients in seas andrbetaeand fresh water.

5.56. Geothermal heat: Heat extracted from the earth. The sources of the heat are radioactive
decay in the crust and mantle and heat from the core of the earth. Heat from shallow geothermal
sources will include heat gained by the edhdirect sunlight and rain. The heat is usually
extracted from the earth in the form of heated water or steam.

5.57. Nuclear heat: For the purposes of energy statistics, nuclear energy is the heat obtained
from the steam (or other working fluid) producedthg nuclear reactor. A working fluid is the
substance circulated in a closed system to convey heat from the source of heat to its point(s) of use.

2. Transformation processes

5.58. An important group of energy industries are engaged intrdmesformationof enery
products. In this context, a transformation process is a process where part or all of the energy
content of an energy product is transferred into one or more different energy products leaving the
process.

5.59. Industries engaging in transformation actastiplay an important role in the flow of energy
throughout an economy, as they describe how some energy products are changed into other energy
products before consumption. As such, it is important to identify them. In energy balances, they
constitute theows of the transformation block (see Chapter 8 for more detail).

5.60. There are two groups of transformation processes:
(@) The physical or chemical conversion of a product into another product or products
whose intrinsic properties differ frothose of the nginal productExamples are:
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1 chemical or physical changes to the input product(s) resulting in the creation of
products containing new chemical compoundgy,(refining),

1 physical changes to the input which involves separation into several different
products with intrinsic physical properties which are different from those of the
input material €.g, coke oven carbonisation of coal)

1 conversion of heat into electricitgnd
1 production of heat from combustion, fission or electricity.

(b) The sepation or blending of productsometimes involving a change @fysical
shapeExamples are:

1 blending gases to meet safety and quality requirements before distribution to
consumersand

1 briquetting of peat and brown coal.

561 Thesetransformationprocessesire currently identified byhe plants in which they occur,
namely:

Electricity plants

Combined heat and power plants

Heat plants

Coke ovens

Patent fuel plants

Brown coal briquette plants

Coal liguefaction plants

Gas works (and other conversitmngasep
Blast furnaces

Peat briquette plants

Natural gas blending plants

Gas to liquid (GTL) plants

Oil refineries

Petrochemical plants

Charcoal plants

Other transformation processast elsewhere classified

5.62. Most of the plants on the above Istve already been described in the conteXiable5.1.
Descriptions of the remaining plants are given below:

5.63. Peat briquette plants Plants manufacturing peat briquettes.
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5.64. Natural gas blending plants Plants, separate frogasworks, in which substitute natural

gas (see par&.32 or petroleum gases are mixed with natural gas for distribution in the gas mains.
Plants where the calorific value and density of natural gas for distribution is adjbhstedh
blending with nitrogen, gases from oil and/or coal, substitute natural gas or with bidt@Esesk
Where blending of substitute natural gas with natural gas takes place gaisworks the blending

is considered part of trgasworks process.

5.65. Pdrochemical plants. Petrochemical plants convert hydrocarbon feedstock into organic
chemicals, intermediate compounds and finished products such as plastics, fibres, solvents and
surfactants. Feedstock used by the plant is usually obtained from theyredimk includes
naphtha, ethane, propane and middle distillate eity, (gas oil). The carbon and hydrogen in the
feedstock is largely transferred to the basic chemicals and products subsequently made from them.
However, inpetrochemical plants certainydproducts (e.g.pyrolysis gasoline) are created and
returned as a feedstock to the refinery to be used either as a fuel or to be included in products. It
should be noted these feedstock, commonly referred to as backflows, are part of the energy
transfornation industries. Furthermore, in the petrochemical plant, therdguct may also be
burned for fuel to provide the heat and electricity required for cracking and other processes.

E. Other energy producers

5.66. Other energyproducerscovereconomic units (includg householdsyvhich choose, or are

forced by circumstance, to produce and sometimes supply energy to consumers, but not as part of
their principal activity. These arezconomicunits engaged in the production, transformation and
transmission/distributiomf energy as a secondary and/or ancillary activlgt isthefiener gy o
output generated by these activitrasasured in value addédes not exceed that of the principal
activity of the unit,or in the case of ancillary activitiethe activities are cared out to support the
principal and secondary activity of the unit.

5.67. Geographically remote industries may have no access to electricity unless they produce it
themselves; iron and steel works requiring coke and the heat from it, for their own production
purposes will often capitalize on this requirement by producing their own coke and their own
electricity. Sugar mills nearly always burn the bagasse they produce for generating steam, process
heat and electricity. On a smaller scale many industrial estai@nts and commercial
organizations may have electricity generating equipment that they can turn to in the event of failure
in the public supply system (and they sometimes sell electricity to other consumers or to the public
supply system).Households Wwich use solar panel for generating the electricity for their own use
(and someti mes even for sale to third parties

5.68. It is recognized that collection of data on energy production by these industriesbmight
challenge. Howeverit is recommended that countries where these industries account for a
significantpart of total energy production, make effortsotwtainfrom them the detailedataand
incorporate them in their official energy statistics inahgdin energy balance. Countries, where
production of energy by neenergy industries is small, (as determined by the agency responsible
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for dissemination of official energy statistics) might limit their data collection from such industries
to appropriateggregates only or prepare estimates as necessary.

5.69. In energy statistics, producers of heat and electricity are distinguished as being either main
activity producersor autoproducers.Main activity producersare those enterprises that produce
electricity a heat as their principal activity. thoproducersare enterprises that produce electricity

or heat but for whom the production is not their main activity. Autoproduction of electricity covers
the generation of electricity for own use and sale to thirtigza In the case of heat, only the
generation of heat for sale is included (see patd). The use of fuel for the generation of heat for
own use is recorded as final consumption of the fuel.

5.70. Industriesother thanthe energyindustry may also be involved in the transformation of
energy products or in use of other products for extraction of energy. For example, an enterprise
whose primary activity is in the production of animal products (i.e., raising and breeding of pig,
she@, etc.) could be using its animal waste as fuel in a biogas system for the generation of
electricity for its own use or to sell to a local market (waste actually used for electricity generation
will be treated as energy product, see Chapter 3).

F. Energy consumersand energy consumption

5.71. Similar to energy production, information on energy consumers and energy consumption is
important for both analytical purposes as well as for energy policy, as it allows formulation of
policies targeted to, for example, rgirce or modify consumption patterns. Section 1 describes

the major groups of energy consumers. The breakdown presented in this section represents the
grouping of consumers which is used in energy statistics. Section 2 describes energy consumption
and low it relates to the energy consumers.

1. Energy consumers

5.72. Energy consumersonsist of economic units (enterprises and households) in their capacity
as final users of energy: they use energy products for energy purpeaesajsing, transportation

and eledtical servicey and/or for norenergy purposes Energy consumers exclude the energy
industries; although the energy industries also consume energy (the consumption of energy
industries is separatetpnsidered).

5.73. It is recommendedthat countries identifyas far as feasible and applicable, the grafps
energy consumers as listed Table 5.3. The economic activities of these groups of energy
consumers are presented with their corresponden&QoRev. 4. This correspondence facilitates
the data collection and the integration of the basic data with other statistics.
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Table 5.3: Main categories of energy consumers

Energy consumers Correspondence to ISIC Rev. 4
Industry
Iron and steel ISIC Group 241 and Class 2431. Consumption in @yens and

blast furnaces are defined as part of Transform&imcesses
and Energy Industry Own Use.

Chemical and petrochemical ISIC Divisions 20 and 21 Consumption by plast
manufacturing charcoal or enrichment/production of nuclear
fuels (found in ISIC 2011) is excluded, as these plants are
considered part of the energy industries

Non-ferrous metals ISIC Group 242 and Class 2432

Non-metallic minerals ISIC Division 23. Rport glass, ceramic, cement astter
building materials industries.

Transport equipment ISIC Divisions 29 and 30.

Machinery ISIC Divisions 25, 26, 27 and 28. Fabricated mptabducts,
machinery and equipment other than transpquipment.

Mining andquarrying ISIC Divisions 07 and 08 and Group 099. This excludes the

mining of uranium and thorium ores (Class 0721) and the
extraction of peat (Class 0892).

Food and tobacco ISIC Divisions 10, 11 and 12.
Paper, pulp and print ISIC Divisions 17 and 18ntludes production aktcorded
media.
Wood and wood products (Other thamp  ISIC Division 16.
and paper)
Textile and leather ISIC Divisions 13, 14 and 15.
Construction ISIC Divisions 41, 42 and 43.
Industries not elsewhere specified ISIC Divisions 22 31, 32 as well as any manufacturindustry
not listed above.
Household ISIC Divisions97 and 98
Commerce and public services ISIC divisions:33, 3639, 4547,49-51,52-53, 5556, 5866, 68
75, 7782, 8488, 9696 and 99
Agriculture, Forestry ISIC Divisions 01 and 02
Fishing ISIC Divisions (B
Not elsewhere specified (includes military | ISIC Class 8422
consumption)

5.74. The scope of each group in the table above is defined by the economic units belonging in
ISIC categories to which it is linked, exéep A hou s e hol ds all,householdgihtheirn c | u
capacity of final consumers and not only th@sgaged in economic activities (as covered by
ISIC)>.

3 |SIC Division 97 and 98 only covers households engaged in economic activities (as employers or asqfroduce
undifferentiated goods or services for own use).
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2.

Energy uses and final energy consumption

5.75. Each economic unit can use energy products for: (i) enpuggoses; (i) nofenergy
purposesand(iii) transformation.

5.76. The termcnergy usérefers to the use of energy products for energy purposes that is for
heat raising, electrical services and transportatidon-energy useof energy products covers thei

use for norenergy purposes, as explained in para. 5.23 abdveansformation is the use of
energy products as input into transformation processes, as described above in para. 5.19.

5.717.

In energy statistics and energy balances, statistics on the usegyf progtucts is presented

by crossclassifying the type of use of energy products with the categoresenfly industries and
energy consumers, as presentedable 5.1 and Table 5.3 respectively. Figure 5.2 shows in a
simplified way how the statistics on the use of energy products for transporfatioenergy
purposes (including transport) and for remergy purposes are credassified with the categories
of energy consumsrand energy industries.

Figure 5.2: Cross classification of energy consumers and use by purpose

Use of energy:
= @ 5
2 3 5
k= = 0
E |8 | 2% |%
% 5 5 5 &
Activity = £ 5 g =
(ISIC-based) = z 5 & =
Energy industries AN YN m N
Electricity plants
Coal mines
Lmines \(q) | | ) (© @
Energy consumers ﬁ
Iron and Steel
<Etc.> (d)
<FEtc.>
Households \_/ \_/ \ / \_/
that economic units wunder
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Thus in the table the transformation

fenergy
of production, transformation and/dalistribution of energy as a secondary

activity (other producing industries).
may also occur in the energy consumers (see section E).
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Final consumption

5.78. Final consumptionas is defined in para. 5.22, as all fuetl@nergy that is delivered to
users for both their energy and non energy use (see para. 58)is potrayed in Figure 5.2 as
follows:

(i) the use of energy products for energy purposes by energy conssitmexgd);
(ii) the use for transport bylaconomic unitss box (e); and
(i) nonenergy uses by all economic activitispox (b).

The use for energy purposes by the energy industries themsdlorgc)- is not included in the
final consumption, but presentadthe balanceas energyndustry own use The energy use by
energy consumers is generally disaggregated according to the breakdown proVialele Hiil.

5.79. Non energy usef energy productsovers the use of energy products for teoergy
purposes irrespective of the economic activity where the use takes place (energy consumers or
energy industries). They are generally presented in aggregated form and thus not linked to any
specific economic activity (see also Chapter 8).

5.80. Transportis defined as the ansumption of fuels and electricity used in transport of goods
or persondetween points of departure and destination within the national teriritespective of

the economic sector within which the activity occuiassification of the comsnption of fuels by
merchant ships and civil aircrafindertaking transport of goods or persons beyond the national
territory is covered under the definitions for International Marine and Aviation Burkedsare
therefore excluded from this definitionHowever, deliveries of fuels tooad vehicles going
beyond national borders cannot be readily identifiedgndiefault are included here.

5.81. Transport can be disaggregated by mode of transport as indicated below:

Table 5.4: Mode of transport

Transport
Domesic aviation
Road
Rail
Domestic navigation
Pipeline transport
Transport not elsewhere specified

5.82. Domestic aviation refers to quantities of aviation fuels delivered to all civil aircraft
undertaking a domestic flight transporting passengers or good®r purposes such as crop
spraying and the bench testing of aero engireslomestic flight takes place when the departure
and landing airports are on national territory. In cases where distant islands form part of the
national territory this may impliong flights through the air space of other countries but the flights
are, nevertheless, part of domestic aviatidfilitary use of aviation fuels should not be included
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in domestic aviation but included und@arot elsewhere specified The use of fueby airport
authorities for ground transpomvithin airports is also excluded here but included under
fiCommerce and Public Services

5.83. Roadrefers to tiels and electricity delivered to vehicles using public ro&iels delivered

for foff-road use and staoonary engines should be excluded. -@fdd use comprises vehicles and
mobile equipment used primarily on commercial, industrial sites or private land, or in agriculture
or forestry. The deliveries of fuels related to these uses are included undpprbgriate final
consumption heading. Deliveries for military uses are also excluded here but includednabder
elsewhere specifi@dThe road fuel use biyeight transport by roaid included here.

5.84. Rail refers to fiels and electricity delivered for eisn rail vehicles, including industrial
railways. This includes urban rail transport (including trams) and is part of the fuel and energy
consumption byhis activity.

5.85. Domesticnavigationrefers to fiels delivered to vessels transporting goods or peaple

undertaking a domestic voyage. A domestic voyage is betpa#s of departure and destination

in the same national territory without intermediate ports of call in foreign ports., thatethis

may include journeys of considerable length betweengerts in a country (e.gSan Francisco to

Honolulu). Fuels delivered to fishing vessels are excluded hereb i ncl uded under Af

5.86. Pipeline transport refers to @iels and electricity used in the support and operation of
pipelines transporting gasekquids, slurries and other commodities between points within the
national territory. It comprises the consumption at pumping stations and for maintenance of the
pipeline. Consumption for maintaining the flow in pipelines carrying water, natural gas,
manufactured gas, hot water and steam in distribution networks is excluded here but included
under the appropriate heading witliianergy Industry Own Use Consumption for the transport

of natural gas in transmission networks is includaddransmissiorpipeline transports its contents

to distribution pipelines for eventual delivery to consumers. Transmission pipelines for gas usually
operate at pressures considerably higher than those used in the distribution pipelines.

5.87. Transport not elsewherespecifiad refers to e@liveries of fuels or electricity used for
transport activities not covered within the modes of transport defined elseviRereark:Most of

the forms of transport listed in ISIC Class 49athér land transport) are included in the modes of
transport defined elsewhere. However, consumption of electricity for téléphériques (telfers), and
ski and cable lifts would be included here.

Transformation

5.88. Transformation covers the use of energy products for transformation. It is represented in
Figure5.2 by box (a) which goes across all economic units within a territory of reference to take

into account the transformation that occur as a secondary and/or ancillary activity by the energy
consumers. Statistics on transformation are disaggregated aesepted according to the list in

para 5.61 Whenthe transformation takes place outside the energy industriebyi@her energy
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producers), the part of the unit that is involved in the transformation/distribution ajyeiser
considered separately from the part of the unit engaging in its main activity, and its consumption
for transformation purposes is recorded under the most relevant category of the disaggregation .

Energy industry own use

5.89. Energy industry own usébox (c) in Figure 5.2)represents the consumptiaf fuels,
electricity and heat for the direct support of the production, and preparation for use of fuels and
energy within the energy industry itself. It does not cover energy industry use of energy product
for transport or nomenergy purposes.Consumption figures on energy industries own use are
generally presented in aggregated form and thus not linked to any specific parts of the energy
industries.
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Chapter 6. Statistical Units and Data Items

A. Introduction

6.1. The aim ofthis chapter is to descritentiies about which information is sought and for
which energystatistics are ultimately compilddtatistical units)and to provide aeferencdist of

data items to be collectdbm those entitieg order to assist coumss in the organization of their
data collection activities and ensure maximum possible comparability of the collectedittiata
other economic statisticsThe clear identification of the statistical units and their consistent use is
a fundamental precoiitbn for obtaining unduplicated and comparable data about any
phenomenon under investigation, including energy.

6.2. To ensure the effective compilation and interpretation of energy statiasiosell asits
comparability with other statistics both natidgahnd internationally, it is necessary ttearly

define the data items that are collected. This chapter provides such definitions. It should be noted
that he definitions ofmost of thedata items are determined by the definitions of the relevant
energyproducts (see Chapter 3) and flows (see Chaptemn8l)are not reproduced in this chapter.
However, if certain data items are not covered in Chapters 3 and 5, or need further elaboration,
additional explanations are provided.

6.3. The list of data items prestd in this chapter represents a reference list in the sense that it
contains allgenerallydesirable data items for compilation and dissemination of energy statistics as
part of official statisticslt is recommended thatcountries use the reference ligtdata itemdor

selectng the data itemg$or use in their national energy statistics programimeccordance with

their own statistical circumstances, respondent load and available resources. It is recognized that
nationalcompilation of energy statist involve both direct data collection by energy statisticians

as well as the rase of the data collected via other national stasistich as enterprise, foreign

trade and price statisticas well as data from administrative sources. The agency sabfgofor

overall official energy statistics programme should be aware of the advantages and shortcomings of
theseother statisticand undertake efforts to assemble various data into coherent data set which
will best match the expectations of the user camity.
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B. Statistical units

6.4. As indicated in para. 6.1statistical unitis an entity about which information is souginid

for which statistics are ultimately compiled. Itdlsothe unit at the basis of statistical aggredates
Because of thdiversity d economicunitsinvolved in production, distribution and consumption of
energy energy data compilers should be aware of the different types of statistical units in order to
organize data collection as well as to ensure that data are interpreted ancomeetly in
conjunction with other statisticsThe universe ofeconomic unitsinvolved in production,
transformation and consumption of energy is very vast. It varies from the lewalllenergy
producers or distributor® large and complerorporationsengaged in many differemtctivities
carried out at or from many geographical locations. Thests vary in their legal, accounting,
organizational and operating structyrasd have differenabilitiesto report dataThe concepts of
statistical units ash their characteristics introduced below are intended to assist energy statistics
compilers to better organize their work.

6.5.  Statisticalunits can be divided into two categories: @servation units identifiable
legal/organizational or physicahits which are able, actually or potentially, to report data about
their activities; and (b)nalytical unitsi units created by statisticians, often by splitting or
combining observation units in order to compile more detailed and more homogeneous statistics
thanis possible by using data on observation units. Analytical units are not able to report data
themselves about their activities, but indirect methods of statistical estineatisinincluding
imputation of such data. Use of analytical units varies fronmttguo country. However, it should

be noted that accuracy of energy statistics may suffer if countries where complex ecanitsnic

are active in both energy production and other economic activities, do not use analytical units in
their energy data compiion programme®ata about activities of statistical units can be collected
(i.e., census or surveys) from those units themselves or from others (i.e., administrative sources).
See Chapter 7 on data collection and compilation for details.

6.6. For practical purposes the following statistical units are differentiatedterprise,
establishment, kindf-activity unit, uni of homogeneous productiand household.

6.7. Enterprise.An economic entity in its capacity as a producer of goods and services is
considered tte an enterprise if it is capable, in its own right, of owning assets, incurring liabilities

and engaging in economic activities and in transactions with other ecouoitsicAn enterprise is

an economic transactor with autonomy in respect of finanolimvestment decisiemaking, as

well as authority and responsibility for allocating resources for the production of goods and
services. It may be engaged in one or more productive activities at one or more locations.

6.8. Establishment.An establishment idefined as an enterprise or part of an enterprise that is
situated in a single location and in which only a single productive activity is carried out or in which

! For detailed description of the statistical units and their characteristits8é@D Oct ober 20007 Ff St a
paragraph 14: http://unstats.un.org/unsd/isdts/docs/StatisticalUnits.pdf
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the principal productive activity accounts for most of the value added. Although the defuofitio

an establishment allows for the possibility that there may be one or more secondary activities
carried out, their magnitude should be small compared with that of the principal activity. If a
secondary activity is as important, or nearly as impor@sithe principal activity, then the unit is
more like a local unitthat is,an enterprisevhich engages ia productive activity at or from one
location.

6.9. In the case of most small and medisimed businesses, the enterprise and the
establishment will bedentical. In generalit is recommended thatlarge enterprises engaged in
many economic activities that belong to different industries be broken into one or more
establishments, provided that smaller and more homogeneous units can be identified fdatahich
on energy production or other activities attributed to enengystriesmay be meaningfully
compiled.

6.10. Kind-of-activity unit (KAU). Any given enterprise may perform many different activities,
both related and not related to energy. To focus on @inegb enterprise which is of interest to
energy statistics an analytical statistical unit, called the-&frattivity unit, may be constructed

and used by the energy compiler. A kioidactivity unit is defined as an enterprise or part of an
enterprisghat engages in onlgne kindof productive activity or in which the principal productive
activity accounts for most of the value added. There is no restriction placed on the geographical
area in which the activity is carried out. Therefore, if there Iy one location from which an
enterprise carries out that activity, KAU and establishment are thewsatae

6.11. Unit of homogeneous productiofo ensure the most complete coverage the energy
statistics compilers may need, in certain cases, to use everdetailed splitting of the enterprise
activities. The statistical unit recommended for such a purpose is the unit of homogeneous
production. It is defined as a production unit in which onlgiragle (non-ancillary) productive

activity is carried out. Fon@mple, if an enterprise is engaged primarilyainon-energy related
activities but stildl produces some energy the
which might be classified under proper energy activity category and collect data alemérgg
production and inputs used in such a productibims is the case, for example, of the sugar
industry which burns bagasse to generate electricity for ownlusgay not be possible to collect

data corresponding to such a unit directly from thierpmnise or establishment. In practice, such

data are calculated/estimated by transforming the data supplied by establishments or enterprises on
the basis of various assumptions or hypotheses.

6.12. HouseholdsThe scope of energy statistialso includes statigs (mainly on consumption)

on householddn data collection from this sector a special statisticaliuhdusehold is used. In

some cases, household may also produce energy products for sale or for own use. A household is
defined as a group of perswho share the same living accommodation, who pool some, or all, of
their income and wealth and who consume certain types of goods and services collectively, mainly
housing and food. In general, each member of a household should have some claim upon the
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collective resources of the household. At least some decisions affecting consumption or other
economic activities must be taken for the household as a fwhole

6.13. In order to illustrate the different types of statistical uaifititious, but realistic exanip

is presented belowFigure6.1 show a schematic representation dd@e corporationinvolved in
theprimary energy production, transformation and distribution of energg. cblporatiorconsists

of four separate compani@sentified in the figure as company A to company D) which carry out
activities of extraction, transportation, refiningd sale of petroleum products (this is an example
of vertically integratedactivities). Each tile in the figureepresents a differergeographical
location In each tile a description tffie kind of economic activity(ies) carried out on that location
is described For easy reference, the tiles are numbered (1) to (8).

Figure 6.1: Example of a large oil corporation

COMPANY A COMPANY C COMPANY D

Gas station
(no secondary activity)

b Gas station
1 1 significant secondary activity: 1
1 retail store

COMPANY

6.14. Company A is engaged in the activity of crude petroleum extraction (ISIC Rev.4 Group
061). It has plants at two different locations illustrated in the figure by tiles (1) and (2). The crude
oil is then supplied to Company ®hich carries out the activity of transporting crude oil through
pipelines (i.e. ISIC Rev.4 Group 493). Although the pipelines themselves are geographically
distributed, the centre of operation can be assigned to a physical location and is illusttdeed by
(3). Company B provides the crude oil to Company C, which operates three separate refineries

22008SNA para 1.149
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located in different geographical areas, illustrated by tiles (4), (5) and (6). The refinery associated
with tile (6) also has a minor secondary activifyetectricity generation (ISIC Rev.4 Group 351),
for which small quantities of electricity are sold to third parties.

6.15. Company C provides some of its refined petroleum products ricgor gasoline, diesel,

etc.) to Company D, whose principal activity e tretail sale of motor gasoline and diesel (ISIC
Rev.4 Group 473) at the gas stations illustrated by tiles (7) and (8) in the figure. The gas station at
tile (8) also carries out retail sale of food, beverages, tobacco and miscellaneous household
equipmaet as a significant secondary activity (ISIC Group 471).

6.16. The definition of an enterprise is very broad and not limited by geographical distribution or
specificity of economic activity. As such, most economniits can technically be regarded as
enterpriss. In particular, in the example above, the corporation as a whole can be considered as an
enterprise, as can each of the three companies into which it is structured.

6.17. Each of the installations in tiles (1) to (7) can be considered establishments, sinaeeth

all situated in a single location and do not carry out secondary activities of any significant
magnitude. The gas station illustrated by tile (8) has a significant secondary activity of other retail.
If the magnitude of this activity is as impanta or nearly as important as that of its primary
activity, this gas station should, for statistical purposes, be considered as two separate
establishments located together.

6.18. The definition ofkind-of-activity unit (KAU) does not depend on physical looati but

does require a principal productive activity that accounts for most of the value added. The
installations at tiles (1) and (2) can collectively be considered one KAU unit. Installation (3) can
be considered a separate KAU. The same can beadilef installations at tiles (4), (5) and (6)
taken together. Whether notthe installations in (7) and (8) can be considered together as a
single KAU depends on the significance of the secondary activity in (8). If this activity is
important, it willhave to be separated as a second KAU located in (8).

6.19. The definition of a unit of homogeneous production doesnaite reference to thghysical

location of the unit but allowonly for a single(non-ancillary) productive activity. For example,

the instdations at tiles (1) and (2) can be collectively considered a unit of homogeneous
production, but not the installations at tiles (4), (5) and (6), since the installation at (6) is also
engaged in some electricity production. In order to define units mbgeneous production, the
installation at this tile needs to be conceptually split into two parts: one for the refinery operation
and another for the generation of electricity. The installations at (4) and (5), together with the
refinery part of installabn at (6) can collectively be considered a unit of homogeneous production,
and the electricity generating component of (6) can be considered as a separate unit (of
homogeneous production).

80



1 Statistical units for energy statistics

6.20. For the inquiries dealt wh in the present recommendations, the statisticak shibuld
ideally be the establishmeanhd householdsThe establishmens recommendedbecause it is the
most detailed unit for which the range of data required is normally availabletder to be
aralytically useful,dataneed to be grouped according to such characteristics akauadivity,
geographical area and size, and this is facilitated by the use of the establishment unit.

6.21. However, the choice of statistical unit can be guided also by fastmh as purpose of the
study, user needs well aghe availability and quality of requisite data. Therefore, the enterprise
also can be used as the statistical unit. In majority of the ,d¢hsesstablishment and the enterprise
are the same excepttime case of the mulastablishment enterprises.

C. Reference list of data items

6.22. This section provides the reference list of data items for use in national energy statistics
aiming to satisfy basic needs of energy policy makers, business community and elblerand

to ensure the international comparability of the national statistics. It consiste phrts: (i) data

items on the characteristics of statistical ur(ity data itans on energy stocks and flowgi) data

items on production and storageapacity (iv) data items for assessment of the economic
performance of the energy industriaad (v) data items on reserves of underground resources

1. Characteristics of statistical units

6.23. Characteristics of statistical units are da&ns used fother unique identification of
statistics units, their classification within particular activity area of energy and for description of
various aspects of their structure, operation and relationship with other units. Availability of
information on characteriss of the statistical units allows to compile statistics on the size of
energy industries as a whole, its economic and geographical structure. Also, it is a precondition for
an effective organization of the statistical sample surveys as well as for ceomgaaind links to

be made between energy data from different data squties significantly reducing the
duplication in data collection and response burden.

6.24. The main characteristics of the statistical unit are: its identification code, location,fkind o
activity, periodof operation, type of economic organizatiangdsize

Item Reference List Iltems

Number

0.1 Identification code

0.2 Location

0.3 Kind-of-activity

0.4 Period of operation

0.5 Type of economic organization

0.6 Type of legal organization and owenership
0.7 Size
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6.25. Identification codeThe identification code is a unigue number assigned to a statistical unit
which may comprise digits identifying its geographic location, fafdctivity, whether a unit is a
principal producing unior an ancillary unit, link to its subsidiaries/principal if aeyc.. The
unique identification of statistical units is necessary in order to: (i) allow their registration in
statistical business register or their inclusion in the sampling frame; (iitphne collection of
information about them via administrative sources; (iii) provide a sampling base for statistical
surveys; and (iv) permit demographic analysis of the population of units. The identification code
must not change throughout the lifetbe unit, although some of the other udibkaracteristics

may change. Common identification codes, shared with administrative authorities and other
government departments greatly facilitate the statistical work, including the connection of the
statistcal business register, if such is established, with other registers.

6.26. Location.The location is defined as the place at which the unit is physically performing its
activities notthe location ofts mailing address. This characteristic serves two impbp@arposes.

First, to identify the units and to classify them by geographical regions, at the most detailed level
as demanded by the statistical programme. Second, if a unit operates in more than one location, to
allocate its economic activity to the Idiman in which it actually takes place. The latter is important

for subnational analyses. Since the classification of units by location is of particular national
interest, any geographical classification shoalith to distinguish subnational levels (i.e.,
economic regions or administrative divisipstatesor provinceslocal area®r towns).

6.27. The details about mailing address, telephone and fax numberai) aeddress and contact
person are also important identification variables since these detailssedefor mailing the
statistical questionnaires, written communication with the unit or makidgpeadjueries about its
activity. Up-to-date information about any changes in those variables is crucial for the efficient
work of statistical authorities.

6.28. Wher an enterprise hasore tharone establishmenit may or may not have one location

and address. Often, the enterprise address is used for administrative purposes and the establishment
address for statistical purposes. There is a need, however, for bare dealing with large
complex enterprisesThe multiestablishment enterprishould berequested to provide location

details about each establishment it has, or the establishment may be asked about the name and
location of the enterprise that owns itthat a data set in the register on the enterprise and its own
component establishments can be established. In some cases, it may be necessary to correspond
with both the establishment and the enterprise becdaseinstance the unit supplying
employmentetails is different from one providing financial details.

6.29. Kind-of-activity. The kindof-activity is the type of production in which a unit is engaged
and should be determined in terroé the national activity classification which, in turn, is
recommendetb be based on the latest e version of IGR€v. 4)or be correlated with it.

6.30. Period of operatia. This indicates the period during which the establishment has been in
operation during the reference period. It would be useful to seek infornfatiadhe following
items: (a) in operation since (datgmportant for instancein determning the electricityinstalled
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capacity as of a determined date; (b) temporarseasonal inactity - useful for example to

track refinery shutlowns which might expla decrease in annual refinery throughput/output; (c)
ceased operation (datealso important for determining installed capacity; and (d) sold or leased to
another operator (name of new operator), which might explain changes in electricity
capacity/produtton between main and autoproducers. Besides the information that this
characteristic provides about the activity status of the unit (active or temporarily inactive), it also
helps in interpreting the returns made by statistical units that are affectsghs&ynal factors and

those made by statistical units that began or ceased operations during the reference period. Most of
such information lies on the level of metadata and is useful for data quality checks.

6.31. Type of economic organizatioithe enterprise ahthe establishment are the main units
used by countries for conducting i ndustri al
organi zationo is intended t o soledstablishmenf theh et h e
enterprise of immediate ownéip or is a part of aulti-establishment enterpris# further details

are required on this aspect of the industrial structure, the-gstétblishment enterprises might be
divided into classes according to the number of their constituent establistonénytshe criteria

used for classifying establishments (employment, value added) that are most appropriate for each
country.

6.32. For the purpose of accurate measurement of energy production and other energy flows and
for compilation of various energy indicasorit is desirable to have the links between individual
establishments and their parent enterprise clearly defined. More importantly, these links are
fundamental for the efficient sampling design and merging data obtained from different surveys
covering bth energy data and other variables needed to obtain indicators of énerghyu st r i e
performance.

6.33. Type of legal organization and type of ownershine kind of legal organisation is another
important characteristics and possible criterion for stratificatif economic entities in statistical
surveys. The type of legal organization is the legal form of the economic entity that owns the unit.
The minimum classification of units by type of legal organization distinguishes between two main
types, namely, immrporated units and unincorporated units. Incorporated units are legal entities
separate from their owners, and include corporations as well as other incorporated entities such as
cooperatives, limited liability partnerships and fuoofit institutions. Unincorporated units are not
incorporated as legal entities separately from their owners and may include public agencies that are
part of general government and sole proprietorships and partnerships owned by households.

6.34. In addition to the kind of legal oagization, the maitypes of ownershjmamely, private
ownership and the various forms of public ownership of units, are useful optional characteristics.
The criterion for distinguishing between privately and publicly owned units should be based on
whetler the ownership of the enterprise to which the establishment belongs rests with public
authorities or private parties. Public units are those units that are owned or controlled by
government units, whereas privately owned units are those owned or leahlrplprivate parties.

Public authorities or private parties are considered to be the owners of a given enterprise if they
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own al |, or a majority, of the unitds shares,
overaunitconsistsintreb i | ity to determine the unitds polii
necessary.

6.35. The category of publicly owned units can undergo further disaggregation into the main
divisions of public ownership existing in each country, which would normallyrdiiteate among
central Government ownership, ownership by State or provincial governments and ownership by
local authorities. Within the group of privately owned units, a further classification of ownership,
which differentiates between nationally ownexitsl and those under foreign control, could be
applied. Further detail on the type of legal organization and type of ownership are found in UN
2009a and 2009b.

6.36. Size The size is an important data item for assessment of the role of energy industries in
national economy as well as for use in sample frames stratification and grossing up techniques. In
general, the size classes of statistical units can be defined in terms of employment, turnover or
other variables. In energy statistitisere may be the need define two size measures depending

on the main objective of the analysis (e.g., to study the production/generation of energy it may be
more appropriate to define the size of an establishment in terms of the maximum capacity of the
establishment to geneeatnergy products). This, however, may not be applicable to all energy
products. To study the consumption of energy products, it may be more appropriate to measure the
size of a unit by employment for establishment and number of persons for households.

2. Data items on stocks and flows

6.37. Data items presented in this section retatthe collection of statistics in physical units on
the production, conversion and consumption of diffemmérgy productsSuch datatems are
designed to produce consistent tiseries information which shows changes in the supply and
demand for thesenergy productsThey also provide the basis for making comparisons and
observing interrelationships betweenergy productsand, wherthe data items arexpressed in
common unitsprovide the material for the regular monitoring of national energy patterns and the
preparation of energy balances

6.38. The data items in this section are presented in twecatdgories, namelyi) data items
common for all energy products, ai data tems applicable to a specific energy product. These
data items are both required for the collection and dissemination of statistics on stocks and flows.
Recommendations on units of measurement are provided in Chapter 4.

Data itemscommon for all energy prducts:

6.39. For each of the products in SIE@e following data items applfor the definitions of the
data items please see Chapter 5)
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:ﬁmber Data item

11 Production

1.2 Total Imports

121 Importsby origin

1.3 Total Exports

131 Exportsby destination

14 International Marine Bunkers

15 International Aviation Bunkers

1.6 Stocks at the end of the period

1.7 Stock Changes

1.8 Transfers

1.9 Transformation (by transformation proces3es
1.10 Losses

111 Final Consumptio?l

1.11.1 For EnergyUse

1.11.11 Of which: for transport (by type of transpyt
1.11.2 Non-Energy Use

#The transformation processes are described in Chapter 5.

® The breakdown of final consumption in the me@msumegroups €.g, industry commerce and publservices
agriculture,forestry andishingi see Chapter)ss the result of combiningnformation from data item 0-Bind-of
activity anddataitem energyon final consumption Similar is the case for the energy industry own use which is
identified by combining information on the kind of activity and the energy use.

“ The breakdowmf transport is provided in Chapter 5.
Data itemsapplicable to a specific group of energy products.

Solid fossil fuels and derived products

6.40. For products classified in SEEunder Sectiorl - Solid fossil fuels and derived products
the following list of additional data items apply.

Irfﬁrmnber Data item

2.1 Production

211 Of which:Underground
2.1.2 Of which: Surface

2.2 Productionfrom other sources

6.41. Undergroundproductionrefers to production fromnderground ming which aremines
where coal is produced by tunneling into the earth to the coalbed, which is then mined with
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underground mining equipment such as cutting machines and continuous, longwall, and shortwall
mining machines.

6.42. Surface productiomefers to production fromusface mine , t h @alpradingimane

that is usually within a few hundred feet of the surface. Earth above or around the coal
(overburden) is removed to expose the coalbed, whicheis thined with surface excavation
equipment, such as draglines, power shovels, bulldozers, loaders, and augers. It may also be known
as an area, contour, oppit, strip, or auger mine.

6.43. Production from other sources consists of two components: (a) recacerslurries,
middlings and other lowgrade coal products, which cannot be classified according to type of coal
and includes coal recovered from waste piles and other waste receptacles; and (b) fuels whose
production is covered in other sections of SIEG,drwample from oil products (e.g.,, petroleum

coke addition to coking coal for coke ovens), from natural gas (e.g., natural gas addition to gas
works gas for direct final consumption), from biofuel and waste (e.g., industrial waste as binding
agent in thenanufacturing of patent fuel).

Natural Gas

6.44. For products classified in SIEC under Division 2.Natural Gasthe following list of
additionaldata items apply.

Irfﬁmber Data item

3.1 Production

3.1.1 Of which Associated gas

3.1.2 Of which Non-associated gas
3.1.3 Of which Colliery and Coal Seam Gas
3.2 Productionfrom other sources

3.3 Extractionlosse8

3.3.1 Of which gas flared

3.3.2 Of which gas vented

3.33 Of which gas reinjected

3.4 Gas flared (in secondary production)
35 Gasvented (in secondary production)

#These are losses that occur during the extraction of natural gas and are not included under the production of natural
gas. See pam10for the definition of production

6.45. The production of atural gas refers to the dry marketable production within national
boundaries, including offshore production. Production is measured after purification and extraction
of NGLs and sulphur. Extraction losses and quantities reinjected, vented or flared iactuded

in the figures for production. Production includes quantities used within the natural gas industry;
in gas extraction, pipeline systems and processing plants. Production is disaggregated for the
following:
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Associated ga: natural gas producéd association with crude oil;

Non-associated gasnatural gas originating from fields producing hydrocarbons only in
gaseous form;

Colliery and coal seam gasmethane produced at coal mines or from coal seams, piped to
the surface and consumed at @lis or transmitted by pipeline to consumers.

6.46. Production from other sourcesefers to the production of gas from other fuel energy
balances, but which are blended with natural gas, and consumed as a blend. They include: LPG
from oil for upgrading the quity, that is heat content; manufactured gas from coal for blending
with natural gas; and biogas for blending with natural gas.

6.47. Gasflared: Gas disposed of by burning in flares usually at the production sites or at gas
processing plants.

6.48. Gas ventedGas réeased into the air on the production site or at processing plants.

6.49. Gas reinjected The reinjection of gas into an oil reservoir in an attempt to increase
recovery.

oil

6.50. For products classified in SIEC under Division 2.2il, the following list of additinal
data items apply.

Item Data item

number

4.1 Backflows from petrochemical industry refinery
4.2 Refinery intake (by products)

4.3 Refinery losses

4.4 Direct use (of crude oil, NGL, etc.)

6.51. Backflows frompetrochemicalsector to refineries corsist of finished or semfinished
products which are returned from final consumers to refineries for processing, blending or sale.
They are usually byproducts of petrochemical manufacturing. For integrated petrochemical
industries this flow should be astated. Transfers from one refinery to another within the country
should be excluded

6.52. Refineryintakerefers to the amount of oil (including other hydrocarbons and additives) that
have entered the refinery process.

6.53. Refinery lossesefer to losses during ¢éhrefinery processes. They are the difference
betweenrefinery intake(observed) and the production from refineries (gross refinery output).
Losses may occur during the distillation processes due to evaporation. The reported losses are a
positive numbern a mass balance. Although there may be volumetric gains in a volume balance,
there are no gains in mass.
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6.54. Direct use refers to the use of crude oil, NGL and other hydrocarbons directly without
being processed in petroleum refineries. This includes, fanpbea crude oil burned for electricity
generation.

Electricity and Heat

6.55. For products classified in SIEC under Division Electricity and Division G Heat,the
list of additionaldata itemss presented below

Item Data item

number

5.1 GrossProductian (by type: hydro, geothermal, etc.)

5.2 Own Use

5.3 Net Production (by type: hydro, geothermal, etc.)

5.4 Use of energy products (by energy products and by
transformation processes)

6.56. Gross electricity production is the sum of the electrical energy guation by all the
generating sets concerned (including pumped storage) measured at the output terminals of the main
generators.

6.57. Grossheat productionis the total heat produced by the installation and includes the heat
used by t he i nes, twhidhluse i hooflmid @¢iquid fuek Headtingaetc.), and losses in

the installation/network heat exchanges, as well as heat from chemical processes used as a primary
energy form. Note that for autoproducers, the production of heat covers only tiseltdatthird

parties; thus gross heat production for autoproducers is equal to net heat production.

6.58. Own usas the difference between the gross and the net production.

6.59. Net electricity productionis equal to the gross electricity production less thetebal
energy absorbed by the generating auxiliaries and the losses in the main generator transformers.

6.60. Net heat productionis the heat supplied to the distribution system as determined from
measurements of the outgoing and return flows.

6.61. Use of energy priucts(by energy product and by transformation processasys to the
guantity of energy products used for the generation of electricity and heat.

3. Data items on production and storage capacity

6.62. The data iemspresented in this section refer to the proouctand storage capacity of
energy. These statistics are important for the assessment of the existing ability of a country to
produce and store energy products.

88



Natural gas

Item

number Data item

6.1 Peak output

6.2 Gas storage facility Name

6.3 Gas storage facility Type of storage
6.4 Gas storage facility Working capacity

6.63. Peak output Peak output is the maximum rate at which gas can be withdrawn from
storage.

6.64. The name of the storage facilitydentifies the facility. Additional informatn on the
location or siteof the facility are also important in the identification.

6.65. Types of storage capacity There are three main types of storage in (eeDepleted oil

and gas fields are naturally capable of containing the gas and have exidafigtioss for the
injection and withdrawal of the gafy) Aquifers may be used as storage reservoirs provided that
they have suitable geological characteristics. The porous sedimentary layer must be overlaid by an
impermeable cap rocland (c)Salt cavites may exist naturally or be formed by injecting water and
removing the brine. They are generally smaller than the reservoirs provided by depleted oil and
gas fields or aquiferdut offer very good withdrawal rates and are well suited for ysbaking
requirementglEA/Eurostat/ECE questionnaire)

6.66. Working gas capacity Working gas capacity is the total gas storage capacity minus
cushion gagcushion gas: total volume of gas required as a permanent inventory to maintain
adequate undergrourstorage resepir pressures and deliverability rates throughout the output
cycle). (IEA/Eurostat/ECE questionnaiye

Qil
Item Data item
number
6.5 Refinery capacity

6.67. Refinery capacityis the theoretical maximum capacity of crude oil distillation plants
available for peration athe end of the referengear(UNSD guidelines to the Questionnaire).

Biofuels and waste

Item

number Data item

6.6 Liquid Biofuels Plants Capacity

6.6.1 Biogasoline Plants Capacity

6.6.2 Biodisel Plants Capacity

6.6.2 Other Liquid Biofuds Plants Capacity
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6.68. Liquid biofuels plants capacity consists of theproduction capacity, at the end of the
referenceyear, in terms of tons of products per yeahis information is disaggregated according
to the type of plant.

Electricity and heat plah

Item Data item

number

6.7 Net maximum electrical capacifipy type of technology)
6.8 Peak loadlemand

6.9 Available capacity at time of peak

6.10 Date and time of peak load occurrence

6.69. Net maximum electrical capacity is the maximum active power th@&an be supplied
continuously, with all plant running, at the point of outlet (iedter taking the power supplies for

the station auxiliaries and allowing for the losses in those transformers considered integral to the
station). This assumes no redioa of interconnection to the network. Does not include overload
capacity that can only be sustained for a short period of time if@ernal combustion engines
momentarily running above their rated capacity). The net maximum electjaiigrating capzity
represents the sum of al | i ndividual pl antséo
throughout a prolonged period of operation in a day.

6.70. Peakload demandis the highest simultaneous demand for electricity satisfied during the
year. Note thathe electricity supply at the time of peak demand may include demand satisfied by
imported electricity or alternatively the demand may include exports of electricity. Total peak load
on the national grid is not the sum of the peak loads during the yeseonpower station as they

may occur at different times. Either synchronized or very frequent data must be available in order
to measure the peak load demand. The former is likely to be gathered by the national grid
authority, and the latter by some dtéagty-generating companies.

6.71. Availablecapacity at time of peatif an installation at peak period is the maximum power

at which it can be operated under the prevailing conditions at the time, assuming no external
constraints. It depends on the technidates of the equipment and its ability to operate, and may
differ from thenet maximumcapacity due to lack of water for hydro capacity, plant maintenance,
unanticipated shutdown, or other outages at the time of peak load.

6.72. Date and time of peak load occuneeconsist of the dte and time on which the peak load
was reached.

4, Data items for assessment of the economic performance

6.73. Data items for assessment of the economic performainpeoducers and users of energy
are important economic indicators which alléev the formulation and monitoring of economic
policies related to energy (e.g., i mpact of
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energy industry to the national gross domestic product, €ft\¢ data items presented below are
very much inked and consistent with the concepts, definitions and methods of the 2008 System of
National Accounts (2008 SNA).

6.74. The data items presented in this section are generally collected as part of economic
statistics, thus further reference and detail are geavin the International Recommendations for
Industrial Statistics (UN, 2008), ILO at al. (2004, 2004a and 2009).

llilinr:lber Reference List Iltems

7.1 Consumers prices (eagse) (by energy product)
7.2 Import energy pricefoy energy product)

7.3 Expott energy prices (by energy product)

7.4 Taxes (by energy product)

7.5 Other taxes on productiqby energy product)
7.6 Subsidies receivefby energy products)

7.7 Subsidies on productby energy product)
7.8 Other subsidies on productigby energ product)
7.9 Gross output at basic prices

7.10 Of which: of energy products (by product)
7.11 Total number of person employed

7.12 Average number of persons employed

7.13 Hours worked by employees

7.14 Gross fixed capital formation

6.75. Prices referto the actual market price paid for an energy product (or group of products).
They correspond to what is commonly referred to as spot prices. Consumers prices refers to
Apurchasers priceso (2008 SNA, para 1l4Fod6) w
analytical purposes, countries are encouraged to compile information on the components of the
different prices :

Purchasersoé prices

minuswholesale and retail distribution margins (tradargins),
minustransportation charges invoiced separatepn@porimargins),
minusnondeductible VAT,

equalspr oducersé prices;

minustaxes on products resulting from productextluding invoiced VAT,
plussubsidies on products resulting from production,

equalsbasic prices.

6.76. Import pricesgenerally include costnsurance and freight (CIF) at the point of entry into
the importing economy.
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6.77. Export pricesareval ued free on board (FOB) at t he
economy. |t includes the <cost of transhport
exporting economy.

6.78. Taxesare compulsory unrequited payments, in cash or in kind, made by trade units to the
government. Two main groups of taxes are identifiable: taxes on products and other taxes on
production.However,only other taxes on producti@re presented as data itasithese payments

are recorded in the business accounts of units. It is recommended that, in statistical questionnaires,
countries refer to the specific names or descriptions of taxes as they exist in their national fiscal
systens.

6.79. Other taxes on productioare taxes that units are liable to pay as a result of engaging in
production. As such, they represent a part of production costs and should be included in the value
of output. Units pay them irrespective of profitability obguction. These taxes consist mainly of
taxes on the ownership or use of land, buildings or other assets used in production, or on the labour
employed or compensation of employees paid. Examples are motor road vehicle taxes, duties and
registration fees,ra levies on the use of fixed assets. Also included are official fees and éharges
that is to say, duties payable for specific public services, such as the testing of standards of weights
and measures, provision of extracts from official registers of cuimdethe like.

6.80. It may not be possible to collect data on all these taxes at establishment level; therefore, in
such cases the design of statistical questionnaires and subsequent data compilation should clearly
indicate the type of taxes that have been itepor

6.81. Subsidieseceived covers payments that government units make to resident producing units
on the basis of their production activities or the quantities or values of the goods or services they
produce, sell or import. Classification of subsidies feialosely the classification of taxes.

6.82. Subsidies on productsorrespond to subsidies payable per unit of a good or service
produced, either as a specific amount of money per unit of quantity of a good or service, or as a
specified percentage of the priper unit; it may also be calculated as the difference between a
specified target price and the market price actually paid by a buyer.

6.83. Other subsidies on productioconsist of subsidies, except subsidies on products, that
resident enterprises may receive asconsequence of engaging in production, for example,
subsidies on payroll or workforce and subsidies to reduce pollution.

6.84. Gross output at basic pricesmeasures the result of the overall production activity of
industrial units. The value of productionresponds to the sum of the value of all goods or
services that are actually produced within an establishment and become available for use outside
that establishment plus any goods and services produced for own final use. In order to maintain
consistency with valuation principle for output (production) of other international
recommendations on business statistics and national accounts, it is recommended that countries
compile the output of industrial establishments at basic prices. However, in circurastdnece it
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i's not possible to segregate fitaxes and subs
valuation of output at factor cost can serve as second best alternative.

6.85. Data on gross output of energy products (by prodrefgrs to the outpugenerated by the
production of the energy products described in SIEC

6.86. Total number of person employ@¥erage number of persons emplqgyaadhours worked

by employeesre important data items describing the employment in an economic unit and
allowing for the assessment, for example, of the contribution of the energy industry in terms of
labour.

6.87. Gross fixed capital formaton s measured by the tot al val u
less disposals, of fixed assets during the accounting period plasmcgpecified expenditure on
services that adds to the value of fmoduced assets datdt should include the value of all
durable goods expected to have a productive life of more than one year and intended for use by the
establishment (land, mineral piesits, timber tracts and the like, buildings, machinery, equipment

and vehicles).This data item gives a measure of the investments of an economic unit. Information
should be disaggregated by type of agé#¥l 2009a and 2009 b)

5. Data items on deposit ofinderground resources

6.88. Data items on deposit of underground resources are important for the assessment of the
depletion of the underground resources. The data items presented in this section cover the stocks
of the underground resources which are clesificcording to the SEEE classification of

natural resources presentedrigure6.1.
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Table 6.1: SEEA-E classification of underground resources

EA.11 Mineral and energy resources
EA.111 Petroleum resources
EA.111.1 Natural gas (including NGL and condensate)
EA.111.2 Crude Oil
EA.111.3 Natural bitumen, extra heavy oil, shale oil , sand oil and others n
EA.112 Nonmetallic minerals and solid fossil energy resources
EA.112.1 Nonmetallic minerals except for coal and peat

EA.112.2 Coal
EA.112.3 Peat

EA.113 Metallic minerals
EA.113.1 Uranium ores
EA.113.2 Other metallic minerals

6.89. The deposit of underground resources are further classified by arestacs describing the
Aqual ity and knowl edge ¢ thdecondme, gebmgical sandtpoject whi c |
feasibility status in relation to thieeposit These characteristics are:

A. commercial recoverable;
B. potential commercial recoverable; and
C. non- commercial and other known deposits.

6.90. It should be noted that further detail on the classification and the correspondence of the
SEEAE classification of deposit of underground resources withUihieed Nations Framework
Classification for Fossil Energgnd Mineral Reserves and Resour@i@blFC) is provided in the
SEEAE.

Item Data item
number
8.1 Opening stocks adeposit of underground resources
(by type of resources and by type characteristics)
8.2 Closingstocks ofdeposit of undergrouwhresources

(by type of resources and by type characteristics)

6.91. Theopeningand closingstocks of deposit of underground resounagsrs to the amount of
the resource at the beginning and end of the reference year by type of resasrdassified in
Table6.1- and type of characteristics mentioned in pér&@9above.

6.92. It should be noted that these data are generally estimated by geological institutes through
geological modelling and at directly collected by the statistical agency in charge of the
compilation of energy statistics.
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Chapter 7. Data collection and compilation

7.1. Energy data collection and compilation are difficult tasks amghtry practicesin this
respect vary significantlyCountries should make effortsto learn from the experiences of
others, share best practices and prometlevantstandards and strategitgsat will improve the
overall quality of energy data including their completeness and international comparability. To
assistcountries in these activities, this chapter discusses the role of legal frameworks and
institutional arrangements in data collection, followed by a discussion of data collection
strategies, data sources and data compilation methods

A. Legal framework

7.2. The «istence of a strong legal framework is one of the most impopianequisits for
establishing a soundational statistical systemn general and a national system of energy
statistics in particular. e legal framework is provided by the statistical alder applicable
national laws and regulations which, to different degrees, specify the rights and responsibilities
of entities that collect data, provide data, produce statistics or use statistical ourputs
example,data obtained by conductingfatigical surveys dependn the statistical lawsnd
energy related legislation and regulationdjile data on imports and exports of enelgy
subject tocustoms laws and regulations.

7.3. The establishment of a legal framewankaking reporting of energy data matdry
through well designed channels and instrumestsof great importance foensumg the
compilation of high qualityenergy statistics. Although many countries laskch alegal
framework, it is important to recognize it ase preferred option. Withheference to such
framework, energyministries orenergyagenciesmaintainadministrative recordselevant to
energy statisticgsand national statistical offices are able to organize data collection from
entities producing energy products as a primaryemosdary activity, and from energy users
The legal frameworlshouldnot only enable efficient data collection but atd®aladequately
with confidentiality issues, providingecessaryrotection to dataeporters (see Chapter 10 for
further discussion ofonfidentiality issues)

7.4. The legal framework should also describe responsibilities for collection, compilation
and maintenance of the different data components among different government bodies, taking
into account the variety of public policy objectivas well asthe changes brought by market
liberalization such asincreasing difficulty in obtaining data given the growing number of
participantsin energy industries and the commercial sensitivities around the data disclosure in
an ever more competitivearket
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7.5. It is recommended that national agencies responsible for compilation and
dissemination of energy statistics should, whenever appropriate, actively participate in the
discussion of nationadtatisticallegislation or relevant administrative regutais in order to
establish a solid foundation for high quality attiely energy statistics, aiming at mandatory
reporting, whenever appropriate, and at adequate protection of confidentdtity such
participation would strengthenthe agencie® r e sepesd tothe data requirements and
priorities oftheuser community

B. Institutional arrangements

7.6. The legal framework creates a necessary but not sufficient foundation for energy
statistics. To ensure that these statistics are, in fact, collected and ednpilthe most
effective way, establishing appropriate institutional arrangements between all relevant
governmental agencies is of paramount importance to ensure an effeativaal system of
energy statistics

7.7. Members of national system of energy stats. The most important members of such a
system are national statistical offices and specialized governmental agencies responsible for
implementation of energy policies (e.g., energy ministries/agencies, etc.). In this context it
should be noted thathé complex and vast nature of energypply and useand the
liberalization of the energy markets have resulted in an increasing numigavefnmental
agencies and other organizatiawlecting data and maintaining databases on ensgh as
industrid chambers, associations, regional officeec On the one hanahis represents great
potential for reduing the response burden and impiog timeliness of the databut on the

other, this poses great challenges in ensuringhtéwgnonizationof data asthe underlying
concepts, definitionsaand methodsind quality assuranaright be significantly different.

7.8. Purposes of institutional arrangementfo function efficiently, anational systenof

energy statisticshould be based on appropriate institutionataaagements between various
agencies. Such arrangements should allow for the collection, compilation, standardization and
integraton of theinformation scatteredrom different entities(using administrative data from
regulatory processes where appromjand the information should be made available to users
through a networked information system iar a central energy databaseThe institutional
arrangementshouldalso promote harmonization ebncepts and methods with international
standardsas wellas enable collection of data necessary for systematic production of high
guality official energy statistics

7.9. Efficient institutional arrangementsill not only minimize the cost of data collection
for the agencies involved bgvoidng the duplication ofwork and sharing good practices, but
should also result inreducel response burdenon data reporters due to improved
communication and coordination between data collecteesling to less data being requested
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7.10. Governance of the national systeof energy statistics. A key element of the
institutional arrangements is the establishment of a clear, efficient and sustainable governance
of the national system of energy statistics. Depending on the country legislation and other
national considerations, varioagencies might be leading the system and be responsible for
official energy statistics. These can thee national statistal offices, theenergyministry or

agency or another specializedovernmentalagency It is imperative that the lead agency
ensureshe necessargoordinaton of work, thus resulting in energy statistics that comply with

the quality standards as described in Chapter 10.

7.11. Mechanism In order to guarantethe succeshul functioning of a national system of
energy statistigsit is vital that all stakeholdersre actively involvedlt is recommendedthat
countries develop an appropriate interagency coordination mechanism which would
systematically monitor performance of the national system of energy statistics, motivate its
members to activg participate in the system, develop necessary recommendations focused on
i mprovement of t he systemobs functioning, a
recommendationsSuch a mechanism should address, among others, the issue of statistical
capacity,as the lack of funding anduman resources a persistent problem in many countries.

In this context, the proper allocation of responsibilities to agencies as well asrpimng
courses and workshops on energy matters to further develop skills amtekige of the staff

can be of great help

7.12. Models for the organization of a national system of energy statisacg from a
centralized system, where one institution is in charge of the whole statistical p(woesshe
collection compilationto thedissemination of statistitsto a decentralized systemwherein
which several institutions are involved and are responsible for different parts of the process.

7.13. It is recognized that different institutional arrangements (depending on the structure of a
comtryobs government and other nati onal cons
statistics, provided that the overall national system follows internationally accepted
methodological guidelines, utilizes all available statistical sources and appEspaate
compilation procedures. Effective institutional arrangements are characterized by:

(@) The designation of only one agency responsible for the dissemination of official
energy statistics or, if this is not possible, the identification of agencsp®mnsible
for dissemination of specific data subsets and the mechanisms which ensure overall
consistency of energy statistics;

(b) A clear definition of the rights and responsibilities of all agencies involved in data
collection and compilation,

(c) The establisment of formalized working arrangements between them, including
agreements on holding inteagency working meetings as needed and on the access
to micro data that those agencies collect. The formal arrangements should be
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complemented by the informal agreems between the involved agencies and
institutions as required.

7.14. 1t 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 mattef high priority and periodically review their effectiveness.

7.15. Whatever the institutional arrangement, the national agency which has an overall
responsibility for the compilation of energy statistics should periodically review the definitions,
methods andhe statistics themselves to ensure that they are compiled in accordance with the
relevant international recommendations and recognized best practice, are of high quality, and
are available to users in a timely fashion. If such an agency is not desighatagdpropriate
mechanism should be put in place to ensure that those functions are performed consistently and
effectively.

C. Data collection strategies

7.16. The collection of energy data can be a complex and costly process which very much
depends on country nde and circumstances, including the legal framework and institutional
arrangements. Therefore, it is important that countries undertake this on the basis of well
thought out strategic decisions regarding scope and coverage of data collection, orgaofzation
the data collection process, selection of the appropriate data sources and use of reliable data
compilation methods.

1 Scope and coverage of data collection

7.17. The scope and coverage of the collection of energy statistics are defined according to:
1 the concepal design, which includes the objectesedthematic coverage
1 the target populatign
1 geographical coverage;
1 reference period of data collection;
1 frequency with which data are to bellected and
1 point in time ofcollection

7.18. Conceptual designThe overall objective of the data collection should clearly be
defined. The thematic coverage must take into account the type of statistics to collect, for
example the flows and stocks of energy products and the units of measurement. International
standardstsould be considered in the conceptual design process.

7.19. The target populationFor an efficient data collection a good knowledge of the main
groups of data reporters is required so that data collection methods can be customized as
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necessarylt is recommendedto distinguish, as applicable, at least the following three reporter
groups: energy industriesther energy produceend energy consumers.

7.20. The energy industriesee Chapter 5 for definitiorgre represented byarious entities

for which their princi@l business is directly related to enegpductionandoften concentrate

on one particular fuebr one part of the overaknergysupply chain.Detailed information is
compiled by the energy industry entities themselves a regular basis for management
purposesas well as for reporting to government regulatory bodielserefore statistical data
canoftenbe obtained from those entities directly or from administrative records maintained by
the regulatory bodiesvithout too much delay, when the propdata collectionmechanisms
exist.

7.21. The entities belonging to thenergyindustries can be differentiatestcording to their
public-private statusas private industriespublic industriesand publieprivate industriesThe

degree to whicha central governmenis directly involvedin the industries will have a
significant effect on both the ease with which data may be collected, and the range of data that
will be considered reasonable to collect. Given that srdlerprises caprovide dataon most

of energy fows, they need to be treated with special attention and be fully enumerated in
statistical surveys or covered using appropriate administrative sources of data (see section on
data sources for detailsVhen the number onterprises in aenergy industly is large and the
energy statistics compiler has no direct contact with the original sources, it is common that
industrial chambers, associations, institutions, regional offices or civil organizations perform as
intermediate data collectors to simplify tdatacollection process. However, in such a case,
efforts should be undertaken to ensure that data quality is not compromised.

7.22. Other energy producersThis group includes thoseeconomic units (including
households)that produce energy for satbnsumptionand sometimes supply to other
consumers, but not as part of thpnincipal activity (see Chapter 5 for detailspincethese
activities are not the principal aim of these compamied may be partially or fully exempt
from the provisions of energy ledggion and regulationsit cannot be expected that they will
have the same amount of detailed information reaaligilableor feelthe needo provide data
to compilers

7.23. Even though it is mostly the case that these industries account for only a smal part

the national energgroduction, it is important that these industries emasidered imational

energy statistics for a number of reasons: there is a trend towards an increase in their
participation in the energy sectand their energy consumptiors iimportant for greenhouse

gas emissions and for energy efficiency indicators. In cases where they play a significant role
in the national aggregate of energy supply and consumption, means have to be devised to
obtain moreadequatalata from them.

7.24. In somecountries, the autproduction(or co-generation) (see Chapter 5 for details)
reqguires a governmentos per missi on, whi ch f &
creates the means to obtain the required d#maaddition, it is becoming more nexsary to
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compile this information, as it is directly related to both energy savings and the efficient use of
energy.

7.25. Energy consumergan be grouped according to the energy needs of the economic
activity under which they are classifieduch asindustry, transport, househo]detc (see
Chapter5 for details). The data collection from energy consumeésscomplex since it is
necessary to consider their diversity, mobility and multipurpose forms. To ease this task, it is
essential to design specific methodaksgyand compilation strategiésr different subgroups of
consumersgiven their particularities.

7.26. It is usually the case that the enewpducerscan provide data on how much energy

total is being delivered to thenergy consumer©ften, they may atsbe able to breakdown the
total deliveries by various consumer groups taking into account differences in applicable tariffs
and/or taxesHowever,in orderto fill the remaining gaps anobtainmore detailed information
needed, as in the case of energyabae compilation direct consumer surveysiight be
necessaryThe coherencdetweendata based othe information aboutenergy delivees to

final consumers and thaformationrepored byconsumersnust be ensuredIn other cases,

for example solid biomss fuels, information will most likely be obtained through surveys and
consumerderived measurementather than from energy producers.

7.27. Geographical coverage The geographical coverage identifies the area for which the
statistics are collected. In geag&rfor policy purposes it is fundamental to collect statistics at
the national level. However, some countries compile their energy statistics at a sub national
level, which implies a better coverage of the informatigimen dissimilarities among regions

For example, regional collection of energy statistics is essential in planning future
infrastructure to take into account the different locations of production and consumption. When
it comes to consumption, regional disaggregat®onecessargince theenergy use could vary
according to climate, local behavigurustoms, economic activitiegncomes, availability of
energy products, etc. However, this detail of information requires considerable expertise to
ensure that in adjusting regional data to aiamstl basis there are no omissions or double
counting in the results, and also implies a higher cosbbéction

7.28. Reference period of data collectionThe reference period of the energy data collected
refers to the time period that the data relatesRor example, oil production data may have a
reference period of one month, energy use data collected from households may have a
reference period of one quarter (as this is available from energy bills) and energy behaviour
data (e.g., measures taken toueg energy use) may have a reference period of one year.

7.29. Frequency of data collectionThe frequency of the collection of energgtarepresents
a balance betweethe priority of data items of interest, the level of detail requirte
availability of dda andthe availableresources. Comprehensive annual data should be the
initial considerationbut it will often be unrealistic to expect that complete comprehensiveness
could be achieved more frequently than annuallg some cases (e.g., the conductiarfje
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consumer surveys), annual data collection may not be realistic or nece$sa&yrequency of
data collection could be annuaifra-annual or infrequerti.e., less frequent than annual)

Annual datacollection should comprisethe energydata reléing to the basic and most
appropriate information needs. They ,are general most detailedand cover production,
supply and consumption.

Infra annual data collectionguarterly, monthlyetc.)areconducted when frequent data is
of high priority (e.g, monthly oil production and traddut are usuallynore restricted in
scope than those carried out annyadlg higher frequency leadto increased costs and
reporting burden

Infrequent data collectionsre generally conducted by countries either for igfized
topics to fill in gaps in thedatacollectedannually or infraannually,to provide baseline
information or where data collection is particularly expensive (elgrge consumer
surveys)

7.30. Point in time of collection The point in timeof the ollection should also be
considered, since theatacollected could have a cyclical or seasonal behaviour, making a big
difference in the analysis.

2. Organization of data collection

7.31. Proper organization of the data collection process is fundamental forabfénergy
statistics. he first important step in data collection is to sketch the production, supply,
transformation and consumption flewfor each fuel, in order to clarify the processes,
procedures and the economic agents involved. Secondly, itéssay to outline thpotential

data sources for each stage of the flow in order to determine whether it is feasible to obtain
accurate information on a regular basis from them, making use of the information they already
hold for their own management puges. From thesegescriptionsit candetermined what kind

of energydata can bebtained from energy industries and other industries and organizations
producing energyas well asthrough regular programmes of enterprise/establishment surveys
and administtive sources, and plan the process accordingly

7.32. Collection of energy dataelies on a legal and institutional framework for energy
statistics and the use of agreed compilation methods, for example statistical business registers,
administrative data ahcensus orsample surveys, to obtain comprehensive data. The most
appropriate collection method should be selected taking into consideration the nature and
specific characteristics of the given energy activitg availability of the required data, atite

budget constraints for the implementation of the collecting strategy.

7.33. An integrated approach taollection of energy statisticsCollection of energy data
should be seen as an integral part of data collection activities by the national statistical syste
in order to ensure the best possible data comparability and cost efficiency. In this cdagext, ¢
collaboration between compilers ofarious statistical surveys and energy statisticians is
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essentialand should be fully encouraged. A collaboratirgaionship will bring a better
understanding of the information and represent an opportunity to incorporate energy items into
nonenergy specificquestionnairege.g., financial questionnairesjaking into account the
priorities and specific needs of the egyeindustries and making a cds¢énefit analysis

7.34. The existence of regular programmes indicates a-teng strategic planning for
energystatistics compilation which ensures regular data collection and allows for time series
analysis. Hence, there sholld a programme directed to obtain a wide coverage of accurate,
detailed and timely energy statistics from surveysnergy industries, as well as a separate
programme designed to cover indiss$rthat are engaged in supplying energy as a secondary
activity.

7.35. An integrated approach is especially importantdollection of datason energy demand

as manydifferent data sourcesan be used. &tacan be btained diredy or indirectly from
appropriate economic units (e.@nterprises or establishments and sehold$ by means of
censuses, surveys dondadministrative record<siven that the number @&nergy consumeris

larger tharenergy supplierdt may be necessary to expleitisting business surveys identify

those establishments thatll be requiredo answerspecific questions oanergy consumption.
Consistency of data on energy consumption collected from various sources should be ensured.

D. Data Sources

7.36. Two basic groupsf sourceenergy datare:

Statistical data sourcedPata collected exclusivelfor statistical purposes from censuses
and/or sample surveys

Administrative data sourceBata not primarily collected for statistical purposes.
1. Statistical data sources

7.37. The typical statistical data source for compiling energy statistics consistsvefysunf

the units in the population under consideration. The surveys are done either by enumerating all
the units in the population (census) or kewumerating a subset atpresentative units
scientifically selected from the population (sample survey).

7.38. In general,censusegepresent a time consuming and resource intensive exercise to
collect energy statistics: it is costlgnd imposes a highoverall responséburden onthe
population For these reasons, it is unlikely that censuses are usedoftery However,
depending on thepopulation of interest, theavailable resources and the particular
circumstances in a country, conducting a census may be a viable option for collecting energy
statistics. A complete census of units in the energy industry magpfpepriate when for
example,a particular country does not maintain antoglate business registahere are few

energy producer6 i n such a case they should be include
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surveys)or t her e i s a sst{pndethiledenargytiatalbysmall gedgraphical e
area.

7.39. Sample surveysollect informationfrom a portion of the total population, called a
sample, to drawnferenceson the whole population. They aaémost alwaydess costly than
censuses. Thereadifferent types of surveys that can be used in energy statistics depending
on the sampling units: (i) enterprise surveys, (ii) household surveys and (iii) mixed household
enterprise surveydn general,it is recommendedthat countries make efforts totablish a
programme of sample surveys which would satisfy the needs of energy statistics in an
integrated way, which is a part of an overall national sample surveys programme of enterprises
and households, to avoid duplication of work and minimize theoresgpburden.

Survey design

7.40. Before carrying out a survey, it is fundamental to have a proper survey desmn.
achieve this goal aumber of steps are needed. First the identification of the particular
information needsind the establishment of the specifoals of the project, making a special
emphasis on priorities, feasibility, budget, geographic breakdown, etc. In order to do so, it is
necessarymake use of the experience gainedsimilar projects,take into account relevant
international recommendans and the provisions ahe differentapplicable nationdlaws and
regulations. This phase requires the expertise of several professionals, such as specialists in
energy matters, in the specific subject being covered, in sample design, in interviewing
techniques, in analysis procedures, etc. Given the above, the participation and cooperation
between different ministries, national statistical offices and academic institutions is essential.

7.41. Once the specific topic or topics of the survey are determihed)éxt stage is to select
the categories and variables included in the data items presented in Chapter 6, according to an
appropriate classification and precise definition of each of the concepts.

7.42. Selecting the target population or sample is criticauocessfully meet the goals of the
survey. Within this phase, the number of units that will be interviewed must be decided in order
to assure representativeness, taking into account the time availability, budget constraints and
necessary degree of precisiolrhe sampling technique used will depend on the population or
populations being sampled, and the available information from other surveys, regular
programmes and business registers that will provide a better picture and context of the project.

7.43. The desig of the questionnaires and supplementary documentation should follow.
Deciding the intervieweros profile, the inte
(personal interviews, telephone surveys, mail surveys, computer direct interviewd, ema
surveys, Internet/Intranet surveys and others), the temporal scope of the variables and the way
each of the concepts will be presented and asked is the starting point to assure a good
guestionnaire design. Determining the type of questions and its rsegjeemes next, paying
special attention on using a clear, direct and straight forward language. The proper
measurement unit for which the answers should be provided is also very significant and
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depends entirely on who is being interviewed. For exampl@Jlamits of measurement such
as kilowatthour, cubic foot, etc., are perfectly proper for consumers or gas stations, but it is
not the case for energy supply industries.

7.44. Another important part of this process is to write concise and clear instructansith

help clarify any doubt. It is important to mention that several adaptations should be made
according to the specific context, geographical scope, informant, interviewer and procedures. It
IS necessary to test the questionnaires under a similagx@antwhich they will be applied, and

carry out the required adjustments. Interviewers need to be carefully trained in the techniques
to be adopted for measuring different fuels and in some cases, especially for biomass, the
availability of measurementnstruments (e.g.scales for fuelwood and charcoal) for the
physical measurements of fuels actually consumed is extremely important. Deciding on the
way the results and its contents are going to be presented should also be taken into account.

Enterprisessurveys

7.45. Enterprise surveys are surveys in which the sampling units comprise enterprises (or
statistical units belonging to these enterprises such as establishments-of-&ottity units)

in their capacity as the reporting and observation units frooafalvhich data are obtained.
They assume the availability of a sampling frame of energy enterprises. Depending upon the
source of the sampling framgurveys may also be classified as either list based or area based.
In alist based surveythe initial @ample is selected from a pexisting list of enterprises or
households. In aarea based surveyhe initial sampling units are a set of geographical areas.
After one or more stages of selection, a sample of areas is identified within which enterprises
or households are listed. From this list, the sample is selected and data collected. In general, it
is preferred to use list based surveys as it may be difficult to enumerate the enterprises within
an areaand areebased sampling is inappropriate fdarge or medium sizédenterprises that
operate in several areas because of the difficulty of collecting data from just those parts of the
enterprises that lie within the areas actually seleckedtratified sampling should be used
whenever appropriate andafgble to improve accuracy of data.

7.46. Use of business registdn principle, the sampling frame should contain all the units
that are in the survey target population, without duplication or omissidresbusiness register
maintained by countries for staisal purposesprovides such a populationn general,a
statistical business registex a comprehensive list of all enterprises and other units together
with their characteristics that are active in a national economy. It is a tool for the conduct of
staistical surveys as well as a source for statistics in its own right. The establishment and
maintenance of a statistical business register in most easbssed on legal provisionas its
scope and coveragaedetermined by countrgpecific factorslt is recommended as the best
option, that the frame for every lidiased enterprise survey fenergy industries islerived

from a single genergurpose, statistical business register maintained by the statistical office,
rather tharusingstandalone regters for each individual survey.
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7.47. For countries not maintaining a currentigpdate business registét,s recommended
thatthe list of enterprises drawn from the latest economic census is used as a sampling frame.

Ad-hoc energy statistics surveys

7.48. Speially designed energy statistics surveys are extremely useful to cover the lack of
information and gaps from the mechanisms and instruments mentioned &bxaveple of ad

hoc energy statistics surveys are consumption surveys designed specifically toentbasu
guantities of consumption of fuels and biofuels. The sampling unit is likely to be the household
and possiblyother sites of smalcale rural industries below the normal threshold for sample
enquiries. Data generally cover the weights (or volunfagalistic conversions to weight can

be made later) of different fuels consumed for different purposes. If there is a seasonal pattern
of fuel usage then interviews will have to be spread over the year to be representative of all
seasons. Results will ed to be analysed by size of household in otdesbtaina range of per

capita consumption figures.

7.49. The design and implementation of such surveys may be demanding in terms of financial
and human resources and often require a multidisciplinary expertisedar to identify the
appropriate sample scheme, interviewing techniques and analysis procedures. Thirisfore,
recommendedthat cooperation between energy ministry/agenagional statistics officanda
national or international academic instituseassured

7.50. Ideally, energy surveys must be designed to ensure regular implementation. For this
reason,it is also recommendedto establish from the beginning the periodicity sdich
surveys. In addition, the survey design must be optimikedping in mnd the desirable use

and inferences of the results, while unnecessary information for the survey purposes should be
discarded to the extent possible. Considering the cost of conducting such surveys, it is
necessary to design the survey in such a way ithguarantees the greatest benefits of
analytical results and assure consistency through time.

7.51. In general, achoc energy statistics surveys are very useful instruments to assess energy
consumption activities, monitoring impacts of energy programs, tragkigntial for energy
efficient improvements and targeting future programs.

Household surveys and mixed househeaddterprise surveys

7.52. Household surveys are surveys in which the sampling units comprise the households. In
mixed householénterprise surveys sample of households is selected and each household is
asked whether any of its members own and operate an unincorporated enterprise (also called
informal sector enterprise in developing countries). The list of enterprises thus compiled is
used as the Isés for selecting the enterprises from which desired data are finally collected.
Mixed householeenterprise surveys are useful to cover only unincorporated (or household)
enterprises which are numerous and cannot be easily registered.
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7.53. Even though housel surveys are not designed specifically for the energy data
compilation, they could bring a broad overview of residential energy consumption hysend

Given the complexity of the energy consumption characteristics in households, estimates and
other meaurements should be derived using the metadata provided by the survey. For energy
purposes, useful information is related to the number and average size of households, appliance
penetration and ownership, appliance attributes and usage parameters, édeferusooking

and for heat and air conditioning, electricity sources (national grid, solar electricity, etc.), types
of bulbs usd for illumination, etc. Note that another way to determine the characteristics of
the househol dbés a mgelandafficiercy, is thtougle &kdminidraticelregiaters

or surveys on appliances sales.

7.54. The frequency of these household surveys is another key element to obtain information
on a regular basis, given that the behaviour in this sector often shows highomdue to
changes in prices, technologies and fuel availability. The appearance in the market of new
appliances in households creates new energy consumption habits that should be taken into
account.

7.55. These surveys should be representative not only tairnea level, but also in rural and
urban areas and by regions, in order to achieve a proper analysis of the data.

2. Administrative data sources

7.56. Publicly controlled administrative data source®ata may be collected by diverse
governmentabgenciesn respnse to a legislation and/or regulatsoio: (i) monitor activities
related to production and consumption of energy; (ii) enable regulatory activities and audit
actions; andiii) assess outcomes gbvernmenpolicies, programmes anditiatives.

7.57. Each reglation/legislation (or related group of regulations/legislatiams)ally results

in a register of thentitiesi enterprises, households, etchound by that regulatidiegislation

and in data resulting from application of the regulation/legislatiome flegister andelated

data are referred to collectively as administrative data. The data originating from
administrative sources can b#ectivelyusedin compiling energy statistics.

7.58. There are a number of advantages in the use of administrativetftataost important

of which include the following: reduction of the overall cost of data collection; reduction of the
response burden; smaller errors than those arising &#sample surveydue to the complete
coverage of the population to which the regidn/legislation applies)sustainabilitydue to
minimal additional cost and lonAggrm accessibility; regular updatepossible absence &

survey design, sample measure and data editing; possibility of cooperation between various
agencies, which coulde&d to feedback on the compiling process and acknowledgment of
diverse areas of interesfotential data quality improvement; potential recognition of
administrative data uses; opportunity to link data from diverse sources; development of
statistical systes within agencies; and possible use as a framework for statistical surveys.
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7.59. However, since administrative data are not primarily collected for statistical purposes, it
is important that, when using administrative data, special attention is given tdirtfigations

and a description of these is given in thaput metadata. Possible limitations in the use of
administrative data include: inconsistencies in the concepts and defingiodata items
deviation from the preferred definition of thstatisti@l units;the legislation/regulation may
differ from the desired survey population; poor quality data due to lack of quality assurance of
the administrative data;possible breaks in the time series because of changes in
regulations/legislations; and legabnstraints with respect to access and confidentidgtige
Chapter 10 for further discussion of confidentiality)

7.60. It is important that compilers of energy statistics identify and review the available
administrative data soursén their county and use tb most appropriatenesfor compilation

of energy statistics. This significanttgduceghe response burden and the surveying costs. The
relative advantages and disadvantages mentioned above have no absoluté/hather they
apply and to what extent dendon the specificountrysituation. Examples of administrative
data sources important for energy statistics include custetusngfor imports/exports), value
added tax (VAT) tax systema,system of specific tax (or excise duty) payable on speftifits
(gasoline and diesel for road use) or energy types, (€agbon tax) and regulated electricity
and gas market meter operator systems.

7.61. Privately controlled administrative data source®ata may be collected by privately
controlled organizationsush as trade associations. This is typically done to assist the industry
in understanding important aspects of the operations of their own industry. These data are
often also importanto governmentand decision and policymakers. The statistical aggnc
responsible for energy statistiskould work cooperatively with these private organizations to
gain access to such data, in order to maximise its statistical.valies would keep the
reportingburden on the industry to a minimum, by not requiring blusinesseso report to

both the private organization and the statistical agency too. However, if agreement cannot be
reached, then the statistical agency may need to require the data to be submitted to them
directly. Every effort should be made estdlish a propercooperation between the private
organizatios and the statistical agencytatistical agencies must ensure the quality and
objectivity of data being provided by these organizati@ssdta collection is not their primary
activity and tley may be functioning as industry advocates.

E. Data compilation methods

7.62. Data compilation in generalrefers to the operations performed oollecteddata to
derive new information according to a given set of rul&sitistical procedurg@sn order to
produe@ various statistical outputs In particular data compilation methods covefa) data
validation and editing (b) imputation of missing dataand (c) estimation of population

!See [ SDMX for details é]



characteristicsA brief overview of these methods is provided belowhese methds are used
to deal with various problems in collected data, sucimesmplete coverage, neresponse, out
of range responses, multiple responses, inconsistencies or contradictionsaitbresponses
to questions. Usually, theggoblemsare caused byeficiencies in the questionnaire design,
lack of properinterviewertraining, errors from the respondent providing ttatg and errors
related to the processing of the ddtais advisablgo periodicallygenerate reports specifying
the frequency in wlth each of the problems ocsuthusidentifying the main sources of error
and making necessary adjustments in future data collection processes.

7.63. Data validation and editingefers to the systematic examination of data collected from
respondents for the powse of identifying and eventually modifying the inadmissible,
inconsistent and highly questionable or improbable values, according to predetermined rules. It
is an essential process for assuring quality of the collected data. It is important to define
validation criteriathat clearly and systematically identifiwhetherthe data that fulfils, or not,

the completeness, integrity, arithmetic and congruersmpiired, as well asguarantee the
guality of the data. Thealidationcriteria is determined accordjrto the nature of the data and

the analysis of the variables of interest, taking into account magnitude, structure, trends,
relationships, causalities, interdependencies and possible response ranks.

7.64. Recognizing the importance of the data validation agitirey, it should be emphasized
thatan arbitrary alteration of the daskould not be allowedand any changes in the collected
datashould be based on the relationship between variables and the responseTeapresent

out of range responses and insstenciesappropriate response ranges for each questimh

the congruence that must exist between responses from related questishbe established

For example, checking that the sum of available supplies equals the sum of recorded uses is an
important validation criterion, and it is also valid for routine questionnaires directed to the
energy supply industries. A possible solution to nesponse is taive more time to the
respondento provide the information. When this is not plausible, the vata® be estimated
arithmetically or using statistical methods, based on valid relagsgonsesor using non
official information compiled elsewhere.

7.65. Editing and validation can be a very expensive component of the survey design process.
Consideration shdd be given to focusing the editing and validation process to best effect. For
example, many survey responses may have minimal impact on the final results, and effort in
correcting errors in such responses may be ineffective. So if the responsedithavevihe
greatest impact on the final results can be identified prior to the editing and validation process,
then the editing and validation resources can be focused on these responses.

2 More information on the different techniquesed in data compilation feund,for example, innternational
Recommendatiafor Industrial Statistics (IRIS) and International Recommendaf@nDistributive Tiade Statistics
(IRDTS).
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7.66. Data imputation Imputationrefers toreplacing one or more errong® responses or
nonresponses with plausible and internally consistent vailiesder to produce a complete
data set. Its used for estimating missing datalueswhen, for example, theespondenhas not
answered all relevant questions, but only parth@m or when the answers are not logically
correct. There is a variety of methods for imputation, ranging from simple and intuitive to
rather complicated statistical procedures.

7.67. The choice of methods for imputation depends on the objective of the anahion

the type of missing data. No method is superior to others in all circumstances. In most
imputation systems, a mix of imputation method is used. The following are the desirable
properties of all imputation processes:

(@) The imputed records should chdg resemble the failed edit record, retaining as
much respondent data as possible. Thus, a minimum number of data items should be
imputed;

(b) The imputed records should satisfy all edit checks;

(c) It is desirable to flag the imputed values and identify the oaghand sources of
imputation.

7.68. It is recommendedthat compilers of energy statistics use imputation as necessary,
with the appropriate methods consistently applied.

7.69. Grossing up procedured\fter the data have been validated, edited and imputations
have orrected for the nomesponseand erroneous responsesstimation procedures are
applied to the sample values to estimate the required characteristics of the pofuéd¢iord

t o gossingup pr oc e du precedures cdnbis of eaising the sadenpalue with a
factor based on the sampling fraction (or the factor using returned data) for each cell in the
stratified samplein order toobtain the levels of data for tteampleframe populationin some
cases, more sophisticated statistical techréquan be used for this purpo3dwe application of
estimation procedures is a complex undertaking #@&ndés recommended that specialist
expertise isalwayssought for this task.

7.70. Treatment of outliers is an important estimation consideration, particulargnergy
statistics. Outliers are reported data which are correct but are unusual in the sense that they do
not represent the samplgmbpulation and hence may distort the estimates. If the sampling
weight is large and the unadjusted outlier value is inetuth the sample, the final estimate

will be inappropriately large and unrepresentative as it is driven by one extreme value. The
simplest way to deal with such an outlier is to reduce its weight in the sample so that it
represents itself only. Alternatilye statistical techniques can be used to calculate a more
appropriate weight for the outlier unit.



Chapter 8. Energy balances

A. Introduction

8.1. Concept of energy balancAn overallenergy balancé r ef erred t o as fdener
the rest of the chapter) is an acctoig framework for compilation and reconciliation of dataadin
energyproductsentering exitingand used within theationalterritory of a given country during a
reference periadSuch a balance must necessarily express all forms of energy in a common
accounting unit, and show the relationship between the inputs to and the outputs from the energy
transformation industrie§.he energy balancghould be as complete as possibleere all energy

flows shouldin principle be accounted foil he energybalarce 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 be neither increased nor diminished unless energy is brought into or sent out from that
system.The energy balancas presented in this chaptiffers from theenergy accoustwhich are
developed on the basis of concepts, definition and classifications of the SysteatiaiaN
Accouns (UN 2008) (see Chapter 11 for detadils)

8.2. Balances can be compiled also for amytigular energy produg¢energy commody) and
are referred to as energy commodity balances or, for breatymodity balances Commodity
balances follow theyeneral structuref energy balancesvhich is described in this chaptdmt
focus on singlenergy products (se&nnex Dfor details)

8.3. Purpose of energy balancE&he energy balance is a multipurpose tool to:

(& Enhance the relevance of energy statistics by providing comprehensive and reconciled
data on the energy situation on a national territosjsha

(b) Provide comprehensive information on the energy supply and demand on the national
territory in order to understand the energy security situation, the effective functioning of
energy markets and other relevant policy goals, as well as to formulady eoécies;

(c) Serve a; quality tool to ensureompleteness, consistency and comparability of basic
statistics;

(d) Ensure comparability between different yeand &etween different countries;

! The energy balance is, in fact, as specific kind of energy account compiled with a reference to a national territory and

not differentiating between residents andmoer si dent s . By convention, steddef ter m fAb:
Afaccountodo in order to differentiate it from an energy #fa
country and making a clear distinction between residents andesatents.
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(e) Provide data foestimation of CQemissionswith respect to natimal territory
(f) Providethe basisfar ndi cat ors of the energydés rol e

(g) Calculate efficiencies of transformation processes occurring in the co(migy
refining, electricity production by combustion of fuels,.gtc

(h) Calculate theelative shares ahe supply/consumptioaf various productgincluding
renewables versus n@anewables) othe country ®tal supply/consumption;

(i) Provide an input fomodeling and forecasting.

8.4. The multipurposenature of the energy balancenight be further increased by the
development ofadditional tables whichcombine information from the balance with additional
information on particular issues thate not explicitly reflected in the balance itselfhis is the
case, for example, when linking theoguction of primary fuels with the information on the
deposit of the resource

8.5. Detailed and aggregate@nergy balance Energy balancecan be presented in both
detailed and aggregated formats. The degree of detail depends on the policy concern, data and
resource availabilityandthe underlying classificationased The energy balance in an aggregated
format is usually prepared for the dissemination in printed femre the level of aggregation,

that is the number of columns and rowis mainly constraind by practical considerations.
However, it is recommended that countries collect data at the level of detail that allow for the
compilation of a detailed energy balances as presented in Table 8.1. However, when such level of
detail is not availablef is recommendedthat countries at minimum follow the template of the
aggregatenergybalance presented irable8.2.

B. Scope and general pnciples of an energy balance compilation
8.6. The scope of an energy baland&e scope of an energy balance is determined, inter alia,

by the territory, product and flow boundaries:

() Territory boundaryi defined by the boundary of the national territory of the compiling
country (see Chapter 2 for detail);

(b) Product boundary defined ly the scope of all energy products shown in the balance
columns (see Chapter 3 for detail);

(c) Flow boundaryi defined by the scope of energy flows (see Chapter 5 for detail) shown
in the balance rows.

8.7. The product and flow boundaries are fixed in the sharh.te However, as technology
advances, new sources of energy may become available and they should be reflected in the
balances when used.

8.8. The scope of an energy balance does not include:
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(a) Passive energy such #se heat gain of building and solar energylifeg on the land to

(b) Deposit of energy resources and reserves (which can be nevertheless considered in

grow crops etc.;

additional tables);

(c) Extraction of any materials not included in primary energy production (data on such

materials are included in theatd reference list, see Chapter 6, and can be shown in a
separate table);

(d) Waste and biomass used for remergy purposes.

8.9. When compiling an energy balance, some general principles on the coverage and structure

of the balance should be taken into accodiitese principles are formulated as follows:

(& The energy balance is compiled with respect to a clearly defined reference period. In

this respectit is recommendedthat countries, as a minimum, compile and disseminate
an energy balance on an annual basis;

(b) The energy balance is a matrix represented by rows and columns;

(c) Columns represent energy products that are available for use in the national territory;

dThe column ATotal o contains cells which

corresponding row;lhwever , the meaning of the cell
same for all rows of the balance (see below);

(e) Rows represent energy flows;

(f) A separate row is reserved for statistical differencalculated asthe numerical

difference betweethe totalsupply of a fuel, electricity or heaindthe total use of jt

(g) Rows and columns should contain homogeneous information (refer to the same

products and flows as defined in their headers);

(h) The detailed energy balance should contain sufficient rows and colarsimew clearly

(i)

()

the relationship between the inpwad outputs in the production of the secondary
energy products;

All entries should be expressed in one energy unit (the recommended unit is Joule,
though countries could use otlerergyunitssuch asdnsof oil equivalenttons of coal
equivalent); the conversion between energy units should be through the application of
appropriate conversion factors (see Chapter 4) and the applied factors should be
reported with the energy balance to make any convefsyam physical units to joules

or other units transparent and comparable;

Net calorific values shoulde used for measuring the energy content of energy
products. If gross calorific values are used in a country because of the recuperation of
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latent heat, lte corresponding conversion factors should be reported and countries
should clearly identify which method is used;

(k) Physical energy content methedccording towvhich thenormal physical energy value
of the primary energy form is used for the producfigure - should be used to give
primary energy equivalent to electricity produced from -nombustible energy
sources. This is in contrast to gh@rtial substitution methodhich is no longer used in
the balances according to which themary energy prodttion was given a energy
value equal to the hypothetical amount of the fuel required to geresmaigentical
amount of electricity in a thermal power station using combustible; fuels

() Production of primary and secondary energy as well as, external dfadaergy
products, stock changes, final energy consumption andenergy use should be
clearly separated to better reflect the structure and relationships between energy flows
and to avoid doubleounting.

C. Structure of energy balance: an overview

8.10. Strucure. An energy balance is a matrix showing the relationship between energy products
(representedn columns)andflows (representeth rows). The structuring of an energy balance
depends on the countryds ener gy level ofdatad whico n an
the country requires. Howevat,is recommended thatcertain common principles, described
below, apply to ensure international comparability and consistency.

8.11 Columns.Columns of the energy balance should contain information alaoigdus energy
products. The cells of a column show the contribution of a given energy product to specific flows.

8.12. The number of column¥he number of columns depends, among other things, on whether

the balance is intended for use as the source of thedwtzsted data or is prepared for general
dissemination (including printed publications) where space limitations have to be taken into
account. In the first case, the energy balance may contain as many columns as needed; and in the
second case it should kempact and contain columns which highlight energy products important

for the compiling country as well as columns needed for international compariSees.when a
compactversion iscompiled a more detailed electronic versiohthe energy balance shé@ be

made availabléo the users requiring more detailed information.

8.13. Sequencingofcolumns Whi | e di f f er €latdldo )c oleumness e(net x cveapr
products, they are generally grouped and sequenced in a way to add to the analytical txalue of t
balance. Howevert is recommended that

(@) groups of energy products are mutually exclusive and are based on SIEC,;

(bt he col umn ATotal o follows the col umns
groups of products);



(©t he coabuano i s ddidndl colurmns cohtgining additional subtotals
such arsenfermoarbl es o6 and/ or Ar en e wavbrage 0 , anoc
provided in the appropriate explanatory note.

8.14. Rows.One of the main purposes of an energy balance is to reflect thenshafis between
the primary production of energy (and other energy flows entering/exiting national territory), its
transformation and final consumption.

8.15. Sequencing abws. It is recommendedthat an energy balance contains three main blocks
of rows as ftlows:

(&) Top blocki flows representing energy entering and leaving the national terréaery
well as stock changeto provide information on supply of energy on the national
territory during the reference period;

(b) Middle blocki flows showing how energy isansformed, transferred, used by energy
industriesfor own useand lost in distribution and transmission;

(c) Bottom block flows reflecting final energy consumption and reamergy use of energy
products.

8.16. A separate row should be reserved for statisticiéreince placed between the top and
middle blocks of the balances.

1 Top block - Energy supply

8.17. The top block of an energy balanée Energy supply i is intended to show flows
representing energy entering the national territory for the first time, energy edrfrom national
territory and stock changes. The entering flows consist of production of primary energy products
and imports of both primary and secondary energy products. The flows removing energy from the
national territory are exports of primary andaedary energy products and international bunkers.

8.18. The balance item of the flows described above and the changes in stock represents the
amount of energy which is available on the national territory during the reference period. This
aggregate is namékbtal energysupply.

Total energysupply=

+  Primary energy production

+ Import of primary and secondary energy

- Export of primary and secondary energy

- International (aviation and marine) bunkers
- Stock changes

8.19. Primary energy productianPrimary energy productior(as defined inChapter % is the
capture or extraction of fuels or energy from natural energy flows, the biosphere and natural
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reserves of fossil fuels within the national territory in a form suitable for use. Inert matter removed
from the extracted fuels and quantitiesimgected, flared or vented are not included. The
production of primary products, usually, anactivity of the energy industes However, some
primary energyproductscan be generated by industries other than theggnmdustries as
autoproduction.

8.20. Imports and exports of energy produdtaports and exports of energy products are defined
in paras5.11and5.12 They cover both primary and secondary energgyots.

8.21. International bunkersinternationalbunkerscover both marine and aviation bunkers and
are defined irparas. 5.14%6.15

8.22. Stock changesStocks and stock changes atefined in para5.17 It is desirable in
principle to record changes all stocks located in the national territotyut it isrecognized that in
practice countries often find it difficult to obtasatisfactory data oohanges irstockheld byfinal
energy users.This problem is particularlyroublesone in the case of nemdustrial final users,
who are very numerous afttiereforeit is very costly tocover themn regular stock survey As
countries may adopt different conventions for calculation of the change in energy #taesks,
recommended that necessaryclarification is provided in country metadata. Countries are
encouraged to colleatomprehensive data ostock changesfrom large companigesprivate or
public,as a minimum.

8.23. A stock changean be the result of a stock build or a stock drBevensure comparability
of energy statistics with the accepted practice in other areas of economic statisiics
recommended thatstock changes are measured as closing stock minus opening Stweg, a

positive value oktockchange is a stock builhd representareduction in thesupply available for
other useswhile a negative value is a stock draw and represents an additlesupply for other

uses.

8.24. Foreach product, he row fAtot al energy supplyo refl
tha particular energy product. The total supply of energy on the national territory is shown under
t he oc dotalomn

2. The middle block

8.25. The main purpose of the middle block of an energy balance is to tshnsgfers energy
transformation energyindustry owm useandlosses

8.26. Transfers the first line of the middle block, is essentially a statistical detocenove
energybetween columns to overcome practical classification and presentation issues resulting from
changes in use or identity of an energy prodiicansfers coverfor examplethe renaming of
petroleum products which is necessary when finished petroleum products are imported as
feedstock in refineries and the renaming of products which no longer timeietoriginal
specificatiors.
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8.27. Transformatim. The energy transformatiodescribes th@rocesseshat convertan energy
product intoarother energy produethich, in generalis more suitable for specific uses.

8.28. Thetransformation of energy is normally performed by energy industries. Howesay, m
economicunits which are not part of energy industries (e.g., manufacturing plants) produce
electricity and heat to satisfy their own needs and/or to sell to third p@uiegproduction When

the autoproduction involgethe transformation oprimary energy productsit is recorded in the
balances in the middle block.

8.29. Number of rows in the transformatioBach rowin the transformatiospecifies the kind of

plant perfornng the energy transformation. A reference list dfansformation plants and,
therefore,rows to be reflected in the transformation part of the balsqm®vided inChapters. It

is recommendedthat countries show in their balances, to the extent possible and as applicable,
energy transformation by the categories of plants present@adapter 5.

8.30. Recording of inputs and outputdt is recommended that (a) energy entering
transformation activitieg¢e.g.,fuels into electricity generation and heat generation, crude oil into
oil refineriesfor the production of petroleum productsr mal into coke ovens gafr the
production of coke and coke oven gasg shown with a negative sign to represent the input and
(b) energy which is an output of transformation activitieshown as a positive numbéeFhe sum

of cells in each row appeaing in the columnf dtalo shoul d tnegativeds o r e
transformation always results in certain loss of enarggn expressed in energy unit& positive

figure would suggesa gainof energyand, as suchs an indication of incorrect data

8.31. Recording ofenergy industryown use Energy industy own useis defined as the
consumption of fuelselectricity and hedbr the direct support of the production, and preparation
for use of fuels and enerdgee para. 5.21)Typical exampls arethe consumption adlectricity in

power plants for lighting, compressors and cooling systemghe fuels used to maintain the
refinery processA separate row is used to show the own consumption of energy for the purposes
of enegy production. For analytical purposes, theemrgy industry own use can be further
disaggregated by energy industry.

8.32. Losses As defined in para5.20 lossesare thosethat occur during the transmission,
distribution and transport of fuels, electricity and héaisses Iso include venting and flaring of
manufactured gasglwsses of geothermal heat after productind pilferage of fuels or electricity.

3. The bottom block - Final consumption

8.33. The bottom block of an energy balantieal consumptioncovers flows reflectingnergy
consumption by energy consumers as well aserargy use of energy products as measured by
the deliveries of energy products to all consumers. It excludes deliveries for fuel transformation
(which are covered in the middle block) and the use efgnproducts for energy needs of the
energy industries. The use of eergy for norenergy purposesonsists of the use of energy
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products for chemical feedstock and rewergy products, such as lubricants, paraffin waxes, and
bitumen.

8.34. As the energy balare follows the territory principle final consumption covers all the
consumption on the national territory independently of the residence of the consuming units. Thus
the energy consumption byesidentsabroad isexcluded and theenergy consumed byon
residentsfpreigner$ onthenationalterritory is included.

8.35. It is recommended that energy consumers are grouped into three main categories:
Industry, TransportandOther, and further disaggregated (see Chapter 5 for more detail).

8.36. Industry The final conamption for Industry covers the use of energy products for energy
purposes. It however excludes the use of fuels for transport, which is recorded in the balances in a
separate row. Taking into account the needs of energy policy makers and to ensureucrings
comparability of energy balancesjs recommendedthat in their energy balance countries show
final energy consumption disaggregated according to the following groups (see Chajakle5,
5.3)%

Iron and steel

Chemicaland petrochemical

Non-ferrous metals

Non-metallic minerals

Transport equipment

Machinery

Mining and quarrying

Food and tobacco

Paper, pulp and print

Wood and wood products (Other than pulp and paper)

Textile and leather

Construction

= =4 =42 4 A4 4 A5 -2 -5 A2 -5 -2 -9

Industries, ot elsewhere specified

8.37. Transport.The purpose of this category is to provide information on energy products used
for transport purposesby any economic entity. As described in Chapter 5, transport is
disaggregated by mode of transport.

2 In addition, b ensure better harmonization of enestptistics with other economic statistics countrieght wishto
compile intheir detailed energy balances energy consumption by applicable ISIC, Rev.4 classes.
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8.38. By convention, trasport fuels used in fishing, farming and defence (including fuels to
military means of transport) are not part of transport in the energy balance, because the main
purpose of the fuel use in these activities is not transport, but rather agriculture endedef
Similarly, energy used in lift trucks and construction machineries on the industry sites is
considered as stationary consumpti on, not tran
following modes of transport (see Chapter 5, pau@d).

1 Domestic aviation
1 Road

1 Railway

1 Domestic navigation

1 Pipeline transport

1 Transport non elsewhere specified

8.39. Energy used at compressor and/or pumping statians pipeline transport (fuels and
electricity) within the national territor is included in transport. However, it is recognized that
some countries with a large production of oil and gas, find it difficult to split between energy for
pipeline transport and other fuels consumed in the oil and gas extraction industries.

8.40. Other. This groupconsists of other energy consumdtss recommendedthat countries
subdivide this group at least in the following subgroups (see Chapter 5).

1 Commercial and public services

9 Agriculture and Forestry

1 Fishing

1 Households

1 Not elsewhere specified (inades military consumption)

8.41 Fuels used in tractors for the purpose of farming, transport modes for military means of
transport and fishing are not considered, by convention, as fuels for transport purposes and are
included here. Oil consumption for fishirghould include all fishing vessels, including those
engaged in deepea fishing. It is important to ensure that oils delivered to-deagdishing vessels

are not included in quantities reported as international marine bunkers.

8.42. It is recommendedthat coutries make further division of the major consumption sectors
as described above, but the division on indust:
detail of the basic statistics.

8.43. Use of energy products for n@mergy purposed his useappeas as a separate row in the
energy balance. It can be further disaggregated by the compiling countries in accordance with their

11¢



needs and priorities. For example, countries may wish to shovemangy use of energy products
by chemical and petrochemicaldustry, transpottand other.

8.44. In order to explairhow the useof energy productsn the different economic units are
reflected in the energy balancdsgure 8.1below illustrates this by expanding on Figure 5.2
presentedn Chapter 5

Figure 8.1: Uses of energy by economic units and their recording in energy balance

Use of energy:
2] =
g ;c_:)ﬁ § = . Energy Balance
%2: g - % g_ (middle and bottom block)
Activity = = 5 S =
= c = o =
(ISIC-based) = z M & Transformation
Energy industries — > <by fype>
- / _.——'—-—-__\ <by type=>
Electricity plants Energy industry own use
Coal mines Final consumption
<Efc.> Industry, total
<by type>
Energy consumers R <by tipe>
\ Transport, total
Tron and Steel —C—D Other, total
<Efc.> cC— Agriculture, forestry, fishing
<FErc.> ( ) . Commerce and public services
( ) i H Households
Households [EN_/ | Non energy use
4. Statistical difference

8.45. Statistical differenceln the energy balance, trstatistical difference is calculated dmet
numerical differencedtween the total supply of a fuel/energy and the total use of it. It arises from
various practical limitations and problems related to the collection of the data which make up
supply and demand. The data may be subject to sampling or other colleabienasrd/or be

taken from different data sources which use different time periods, different spatial coverage,
different fuel specifications or different conversions from volume to mass or from mass to energy
content in the supply and demand sides of thkarize. Large statistical difference should be
pursued because this indicates that dataarceurateor incomplete.

3 . . . . .
In some balancethere is a separate item for transport. One example eénergy use itransport is lubricants and
greases used in engines.



8.46. The statistical differencan commodity balances caprovide an explanation for large
statistical differences ian energy balancd-or example, if the commodity balances show small
statistical differences, this may indicate that the conversion factors to energy units should be
investigated as they may be the reason for the large statistical difference in the energy balance.
Alternatively, if the statistical difference for a specific commodity balance is large, this may
indicate that efforts should be made to investigate the data collection for that specific product.

D. The templates of a detailed andaggregatedenergy balance

8.47. It is recommended that countries compile and disseminate an official annual energy
balance on a regular basisis further recommended that countries follow as much as possible
the templatef adetailedenergy balancas presented ifable8.1 below.

Table 8.1: Template ofa detailedenergy balance

Energy products
Item code Flows .
El1 |E2 |E3 | ¢ | Total of which:
Renewables
1.1 Primary production +
1.2 Imports +
1.3 Exports
1.4 InternationaBunkers
International MarindBunkers
International AviatiorBunkers
15 Stock changg(closingopeningstocks
1 Total energy supply
2 Statistical dfference
3 Transfers
4 Transformation
4.1 Electricity plants
4.2 CHP plants
4.3 Heat plants
4.3 Coke ovens
4.4 Paten fuel plants
4.5 Brown coal briquette plants
4.6 Coal liquefaction plants
4.7 Gas works (and other conversion to gases)
4.8 Blast furnaces
4.9 Peat briquette plants
4.10 Natural gas blending plants
4.11 Gas to liquid (GTL) plants
4.12 Oil refineries
4.13 Petrochemical plants
4.14 Charcoal plants
4.15 Other transformation processes
5 Energy Industries own use
6 Losses
7 Final consumption
7.1 INDUSTRY, total
7.1.2 Iron and steel
7.1.3 Chemical and petrochemical
7.1.4 Non-ferrous metal
7.1.5 Non-metallic minerals
7.1.6 Transport eqipment
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7.1.7 Machinery
7.1.8 Mining and quarrying
7.1.9 Food and tobacco
7.1.10 Paper, pulp and print
7.1.11 Wood and wood products (Other than pulp and paper
7.1.12 Textile and éather
7.1.13 Construction
7.1.14 Industries not elsewhere specified
72 TRANSPORT, total
7.2.1 Road
7.2.2 Rail
7.2.3 Domestic aviation
7.2.4 Domesticnavigation
7.25 Pipeline transport
7.2.6 Transport not elsewhere specified
7.3 OTHER, total
7.3.1 Agriculture and Forestry
Fishing
7.3.2 Commerce and public services
73.4 Households
735 Not elsewheré specified
7.4 Non energy use

8.48. It is recognized that countries may compile balances using different format/structure. In
many cases an aggregated format is sufficiedtcanntries may adopt the aggregations which best
suite their national purposes. However, to ensure international comparability and to assist in
monitoring the implementation of various international agreements and conventioiss,
recommended thatthe emplate presented ifiable 8.2 is used, as applicable, when only main
aggregates have to be shown.

Table 8.2: Template of an aggregatedenergy balance

Item code Flows Energy products
E1 E2 E3 é Total of which:
Renewables
11 Primary production +
1.2 Imports +
1.3 Exports
14 InternationaBunkers
15 Stock change (closirgpening)
1 Total energy supply
2 Statistical diference
3 Transfers
4 Transformation
5 Energy Industries own use
6 Losses
7 Final consumption
7.1 INDUSTRY, total
Iron and steel
Chemical and petrochemical
Other Industry
72 TRANSPORT, total
Road
Rail
Domestic aviation
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Domesticnavigation
Other Transport
7.3 OTHER, total
E. Of which Agriculture, forestry and fishing
ata Households
7.4 Non energy use

reco
nciliation and estimation of missing data

8.49. It is recanized that compilation of an energy balance will require the use of various
sources of data, including those collected by energy statisticians as well as those collected by
compilers of other statistical domains. This implies assessment of data accdeday,
reconciliation, estimation of missing data and imputation. While detailed information on good
practices will be provided in the ESCM, some general recommendations can be formulated and are
presented below.

Accuracy requirements

8.50. An energy balancencludes interdependent elements significantly differing levels of
reliability and it may becomeery difficult to asgss the accuraoyf the aggregated dataSuch
difficulties should not, however, be regarded as insurmountable barriggsogoess but as
challenges to be addressed as experience is gained and good practices are .idenified
recommended thataccuracy requirements applicable for basic energy data, which are used in the
balance, are clearly described in country energy statistics metadata.

Estimation of missing data

851 It isrecommendedthatcountries estimate missing data in order to maintain the integrity of

the balance and follow in the estimate generation, general principles established in other areas of
economic statistiésas well as god practices applicable to energy statistics which will be
elaborated in the forthcoming ESCM.

Reconciliation

8.52. As compilation of energy balances require use of data based on various data sources, the
reconciliation is needed in order to ensure the cohereindata and absence of double counting.
Examples of data which need special attention include foreign merchandise trade statistics and
enterprise surveys while compiling imports/exports of energy products and international bunkers.

It is recommended thatcountries provide a summary of the 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 in it.

* See, for example UN 2009a and 2009b
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8.53. Reconciliation of data on impatand exports of energy produc@ompilation of import

and export data to be shown in energy balances should be done with special care, as official foreign
merchandise trade statistics may not always satisfy needs of balance compilers and data obtained
from enterprise surveys might be needed to complement it. Howelserecommended thatthe
suitability of foreign merchandise trade statistics is always reviewed and available data are used to
the maximum extent possible to avoid duplication of efforts @ublishing of different figures. If,
however, use of enterprise surveys becomes a necessity and differed figures on exports and imports
of energy products will be published in energy balance and trade statistics, an appropriate
explanation of the differeces are to be published as a part of energy balance metdata.

further recommended that energy and trade statisticians regularly review data collection
procedures to ensure that needs of energy statistics are met as much as possible. The
correspondere table between the HS and SIEC should be developed and used to present external
trade flows in the energy categories adopted for energy balance purposes.
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Chapter 9. Data quality assuranceand metadata

A. Quiality and its dimensions

9.1. Quality. Ensuring data quality is eore challenge of all statistical offices. Enedpta
made available to userse the end product of a complex process comprising many stages
including thecollectionof data from various sources, dggeocessingdata formatting to meet
user needs anfinally, data dissemination. Achieving overall data quality is dependent upon
ensuring quality in all stages of the process.

9.2. Quality assurance Quality assurance comprises all planned activities that provide
confidence that the product or service isequdate for its intended use by clients and
stakeholders. In other words, the qualityjudged by itsi f i t n e s s Gobdoquality ase o
means addressing the concerns of respondents regarding reporting burden and confidentiality,
and ensuring that thestitutional environment is impartighrofessionaland comprises sound
methodology and costffective proceduresAll the measures thaksponsible agencigake to
assuredataquality constitute qualityassuranceCountries are encouragedto: develop tleir

own national energy data quality assurance programdoesiment these programmekevelop
measures of data qualjitgsnd make these available to users.

9.3. Data quality assuranceframeworks Most international orgamations and countries

have developedeneraldefinitions ofdataquality, outlining the various dimensions (aspects)

of quality and qality measurement, and integrating them into quality assuraaceeworks.
Although these quality assuranc&dameworksmay differ to some extent in their apprdaes to

guality andin thenumber, name and scope of quality dimensjdingy compément each other

and provide comprehensive and flexible structures for the qualitative assessment of a broad
range of statistigancluding energy statistics

9.4. Objectives anduses of quality assurance framework¥he overall objective of these
frameworks is to standamé and systemate quality practices and measurementacross

countries. They allowthe assessmerdf national practicesn energy statistics in terms of
internatonally (or regionally) accepted approaches dataquality measurement. The quality
assurancdrameworks could be used in a numbercohtexts including (@) gui di ng count
efforts towards strengtheningand maintainingtheir statistical systems byrqviding a self

assessment tool aral means ofdentifying areasfor improvement; i) technical assistance
purposes;q ) reviews of a count r ya$perfomnadeby igtgrnasonah t i s t i
organizatios; and ¢l) assessmesby other groups oflata users.
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9.5. Prerequisites of quality Prerequisites of quality refer to all institutional and
organizational conditions that have an impact on the qualignefgystatistics. The elements
within this dimension includethe legal basis fothe compilaton of data; adequacy of
datasharing and coordination among d@t@ducing agencies; assurance of confidentiaitg
security of information adequacy of human, financial, and tedahi resources for the
professional operationf energystatistics programes andhe implementation of measures to
ensure their efficient use; and quality awareness

9.6. Dimensions of qualityNational statistical officg, the energy ministries and/agencies
responsible for energy statistican decide to implement one of theistg frameworks for

guality assurancéor any type of statistics, includingnergystatistics, either directly oby
developng, on the basi®f those frameworks, aatioral quality assessment framework that

best fits their county $ practices and circustances. The following dimensions of quality
reflect a broad perspective and in consequence have been incorporated in most of the existing
frameworks. These should be taken into account wheasuring and reporting the quality of
statistics in general aneinergystatistics in particular These dimensions can be divided into
staticanddynamicelements of quality.

9.7.  Static elements of qualitySome dimensions of quality can be characterizestaticin
the sense that they tend to change relatively slowlg are always a consideration when
managing quality. Static elements of quality include: relevance, credibility, accuracy,
timeliness, coherenandaccessibility

(@) RelevanceThe relevance oénergystatistics reflects the degree to whittte data are
able to meet the needs of key users in government, business and the community, within
available resourcesTherefore, measuring relevance requitlesidentification of user
groups and theidataneeds. Theesponsible agenciehould balance the different ews
of current and potential ess by deliveringa programme that goes as far as possible
towards satisfying the most important needs kdy usersin terms of the content of
energy data, coverage, timeliness, etc., givesource constraiat Strategies dr
measuring relevance include tracking requests from users and the ability of the energy
statistics programme to respond, conducting e r s actios aurveys find studying
their results and consulting directly with key users about their interests, sesad
priorities, and their views of the gaps and deficiencies in the energy statistics
programme. Also, since needs evolve over time, all ongoing statistical programmes
should be regularly reviewed to ensure their relevance

(b) Credibility. The credibilityor integrity of energystatisticsis built over time andefers
to the confidence that users plage those data based on the reputatioh the
responsible agenciggodudng the data. One important aspect of credibility is trust in
the objectivity of the data which implies that the data are perceived to be produced
professionaly in accordance with acceptestiatistical standards, and that policies and
practices are transparent. For example, data should not be manipwiatieaeld or
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delayed norshouldtheir release banfluenced bypolitical pressure Data must be kept
confidential and secure. Decisions surrounding the prioritization of statistical needs
should be transparent.

(c) Accuracy.The accuracy oénergystatisticsrefers tothe degree to whicthe data correctly
estimate or describe the quantities or characterishias they have beendesigned to
measure. It has marigicetsand there is no single overall measure of accuracy. In general,
it is characterized in terms of errors in statisticalnegtes and is traditionally decomposed
into bias (systematic error) and iarce (random error) components. Howeverlso
encompasses ttiescription of any processes undertakemdsponsible agenciés reduce
measurement errors. In the casewérgyestimatedvasedon data from sample surveyhe
accuracy can be measured usingftiilowing indicators: coverageates sampling errors,
NON-response errors, response errors, processing earaisneasuring and model errors.
Regular monitoring of theature and extent oevisionsto energystatistics are considered
a gauge of reliability Management of accuracy requires particular attention during design,
implementation and assessment stages of a survey.

i) As regardsdesign measures taken to promotecat@cy include: ensuring that the
project team includes the participation of staff with the necessary expertise in energy
subject matter, methodology, operations and systems; ensuring specialized support for
developing concepts and definitions, questiormdesign, survey frames, sampling and
estimation securing response and dealing with mesponsg seasonal adjustment
disseminationand evaluation.

i) Mechanisms for monitoringnplementatiorare built intothe survey processes at the
design stage. Two pes of information are requirefirst, to monitor and correct, in real
time, any problems arising during survey implementatiand second, to assess
whether the design was implemented as planned, whether some aspects were
problematic, and what lessonsredéearned from the operational standpoint.

iii) Assessmendf accuracy is also an important consideration at the design stage since
much of the informatiomequired must be recorded whilee survey is taking place. As
accuracy is multidimensional, choiceavie to be made regarding the most important
indicators for each individual survey. Also, as each survey produces thousands of
different estimates, either a generic method of indicating the accuracy of large numbers
of estimates is used, or the indicatars eonfined to certain key estimates.

As many design issues are highly technical, independent review is vital. Options
include the referral of technical issues to internal advisory committees, consulting with
other statistical agencies, participatiormiarking groups of international organizations,

the presentation of technical issues and proposed solutions at professional meetings, etc.

(d) Timeliness Timeliness of information refers to the length of time between the end of the
reference period to whictihe information relates and its availability to users. Timeliness
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targets are derived from relevance considerations, in particular the period for which the
information remains useful for its main purposes. This varies with the rate of change of the
phenomea being measured, with the frequency of measurement, and with the immediacy
of user response to the latest data. Timeliness is a design decision, often involving trade
offs with accuracy and cost. Thus, improved timeliness is not an unconditional \ajecti
Rather, timeliness is an important characteristic that is monitored over time to provide a
warning of deterioration. Furthermore, timeliness expectations are likely to heighten as
users become accustomed to immediacy in all forms of service delthanks to the
pervasive impact of technology. Mechanisms for managing timeliness include announcing
release dates well in advance, issuing preliminary estimadégring to release schedules
and making best use of modern technolodWeasures of timelirss would be the elapsed
time between the identified release date and the effective dissemination date, or the extent
to which the programme meets its target dates

(e) CoherenceThe coherence oénergystatistics reflects the degree to which the data are
logically connected and mutually consistdhgt is to say, the degree to whitiey can be
successfully brought together with other statistical information within a broad analytical
framework and over time. The use of standard concepf&itions, classifcations and
target populations promotes coherence, as does the assoofmon methodology across
surveys. Coherencwhich does not necessarily imply full numerical consistemas four
important subdimensions:

i) Coherence within a dataet This impliesthat the elementary data items are based on
compatible concepts, definitions and classifications and can be meaningfully combined.
For energy statistics this subdimensiongoverns the need foall data itemsto be
compiled in conformity with the methodalgical basis of the recommendations
presented in IES. Automated processes and methods, such as coding tools, can be
used to identify issues and promote consistency;

i) Coherence across dataets The coherence betweesnergy statistics andother
statistics(e.g., economic, environmentaljll be ensured if all data sets are based on
common concepts, definitions, valuation principles, classificatieties and as long as
any differences are explained and can be allowed for

iii) Coherence over timeThis implies that the data are based on common concepts,
definitions and methodology over timand is compiled on the basis of the
recommendations IitRES. If this is not the case, it is advisable that countries clearly
note thedivergence$rom the recommendations

iv) Coherence across countriebhisimplies that the data are basedaammon concepts,
definitions classifications and methodscross countries. This wherencecan be
promoted through the adoption of the recommendations in IRES, throughlaterihi
collaboration between statistical agencies, by sharing knowledge through participation



at conferences and workshops, by provision of technical assistance and support to
developing statistical agencies, etc.

v) Accessibility. Accessibility of information referotthe eas with which users can learn
of its existence, locate it, and import it into their own working environment. It includes
the suitability of the form or medium through which the information can be accessed
and its costAspects of accessibility alsaclude the availability of metadata and the
existence of user support services. Accessibility requires development of ameadvan
release calendaso that the users wilbe informed well in advance abowhen and
wherethe data will be available and howaccess them.

Dynamic elements of quality.Certain aspects of quality are more dynamic, being

intimately linked to the external environment in which statistical agencies operate, and are
subject to quick changes as the environment evolves. As sucstatistical agency must have

the capacity, flexibility, knowledge and expertise to respond accordingly. These elements
include: nomresponse, coverage and sampling.

(& Nonresponse One of the biggest challenges in maintaining qualitgnsuring good

regponse rates. In order to maintain the cooperation of data suppliers, statistical agencies
must be responsive to their needs and issues, such as growing response burden, concerns
over data confidentiality and securitjre availability ofother data reparg options, etc.

In the longer term, decreasing response rates and increasing costs of traditional data
collection methods will require statistical agencies to develop moresffestive methods

for collection and follomup. Strategies could include ming to electronic reporting,

making greater use of administrative data sources, tapping into the increasing availability of
operational metadata (paradata) to improve frames, support imputation or to adjust for non
response bias errors at the aggregatel le

(b) Coverage. Coverage is determined by the quality of survey frames. The use of

administrative data sources to establish frames can place surveys at risk, should the
administrative programs be cancelled or changed, or if they do not adhere to elassific
standards. Businesses are constantly forming and disappearing, merging and divesting,
entering and exiting industries, and adding and dropping products and services. There is
often a time lag in detecting these changes from administrative dagthidagency must

be prepared to supplement administrative data by investing in its own maintenance
mechanisms.

(c) Sampling Over time a survey design deteriorates in the sense that the data used to stratify

and select units become out of date and the kabgromes less efficient. Furthermore,
demand for data on specific subpopulations may emerge that the sample was not designed
to support. Thus, ongoing surveys require periodic redesign. Redesigns of business surveys
are more frequent, to keep up withadlges in the business universsample redesign is an
opportunity to introduce new techniques, for example, multiple frames and adaptive
sampling and to spread respondent burden more evéde challengecould behow to
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fund these redesigns, which ofteclude a parallel run of the old and new samples in order
to ensure that the redesign itself does not introduc&®riedhe statistical series.

9.9. Interconnectedness and tradéfs. The dimensions of qualitydescribed aboveare
overlapping and inteonneted and as suchare involved ina complex relationship. étion
taken to address or modify one aspect of quahgy affect otheraspectsFor example, there
may be a tradeff between aiming for the most accurate estimation of the total aemeayy
production or consumption by all potential producers and consynsrd providingthis
information in a timely mannewhenit is still of interest to userdt is recommended thatif,
while compiling a particulaenergystatistics dataet, countries are noin a position to meet
the accuracy and timeliness requiremersisnultaneously, they should produaeprovisional
estimate, whichwould beavailable soon after the end of the reference periodwmutid be
based on less comprehensive data content. Thima&®would besupplemented at a later date
with information based on more comprehensive data contenwvbuilid beless timely than its
provisional version. If there is no conflict between these two quality dimensions,wilkeof
course be no need fwoduce suchestimates.

9.10. Other tradeoffs. At times, other conflicting situations may emerge that require difficult
tradeoffs. For example, ensuring the efficiency or eeectiveness of the statistical program
may create challenges for ensuring releearpby limiting the flexibility of the program to
address important gaps and deficiencies. A national governance structure will be required to
make the necessary decisions relating to these types of difficultaféede

9.11. Measurement of qualityThe measwment of the quality of any statistical data,
including energy statisticss not a simple taskeroblems arise from the difficultieésvolvedin
guantifying the leved of individual dimensions and in aggregating the levels of all dimensions.
Under theseiccumstancesgeriving a single quantitative measure of quality is not possible. In
the absence of such a single measgmintriesare encouragedto use a system of quality
measures/indicators (see sentB below) to devdop their own quality assurandeameworks
based on the aboveentioned approachgetaking into consideratiothe specific circumstances

of their economiesand to regularly issue quality reports as part of their metadata. The quality
framework offers responsible agenciea practical apmwach to providing data that meet

di fferent userso needs, whil e the provision
themselves whether a datat meets their particular quality requiremetitss recommended

that a quality review ofenergystaistics be undertakeperiodically, for examplevery four to

five years or more frequently if significant methodologiaad otherchanges in the data sources
occur. An example of a template for a generic quality assurance framemwqukesented in
Table9.1.



Table 9.1 Generic National Quality Assurance Framework (QAF)

Introduction
U Current environment and key issues driving need for quality management.
U Benefits of developing a QAF.
0 Relationship to other statistical office policies, strategies emddworks.
U Overview of contenbf QAF
Quality Concepts and Instruments
U Existing quality policies, models, objectives and procedures.
0 Role of QAF- where the QAF fits in the quality toolkit.
Quiality Assurance Procedures
U Fostering good relationships andnemunication with users and stakeholders, through user
satisfaction surveys, consultations, other feedback mechanisms such as councils, meeting
U Ensuring relevance, through periodic program review, feedback on needs, issues and priori
from key stakeholdrs, data analysis
U Promoting accuracy, through expert design, ongoing assessment and quality control, the
development and application of a revision policy.
U Enhancing timeliness and punctuality, by providing advanced release dates, adhering to
preliminary and final release schedules
U Enabling access, through product definition, promoting awareness, dissemination practices

tools

U Supporting interpretability and clarity, by providing information on concepts, sources, methd
quality.

U Enhancing coherence acdmparability, through the use of standards, harmonized concepts
methods

U Managing quality tradeoffs, in regards to relevance, accuracy, timelineseffexgtveness
U Nurturing provider relationships, by addressing issues such as response burdemseeages,
reporting practices
U Building statistical infrastructure, such as standards, registers, policies on confidentiality,
security, transparency
U Managing metadata, by providing necessary documentation
Quality Assessment/ Program Review
U Quality indicators: defining key measures of quality, collecting, analysing, synthesizing datg
U0 Quality targets: setting targets and monitoring progress towards achievement
U Quality assessment program, by ssd6essment, peer review, labeling/certification
Quality andPerformance Management and Improvement
U Performance management: planning, esfééctiveness and efficiency, sharing good practices
U Continuous improvement program: establishing a culture of qualityasedéssment, ongoing
enhancements
U Governance structure: for decistomaking on issues such as quality traafts, investments, new|
initiatives, responding to findings from quality assessments
Conclusion
U Summary of benefits

B. Quality measures and indicators

9.12. Quality measuresQuality measures are defined as those items that directly meeasu
particular aspect of quality. For example, the time lag from the reference date to the release of
particularenergystatistics is a direct quality measwktimeliness However, in practicenany
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