Chapter 11: Compilation of Energy Accounts and relation to Energy balances and other statistics 
(This is an indicative brief outline of Chapter 11. A detailed annotated outline of the Chapter is to be developed after OG4. The Oslo Group is invited to comment on the structure and coverage of this chapter. Details on good practices in compilation of bridge tables and emissions from fuel combustion will be elaborated in ESCM.) 

A. From basic energy statistics to energy accounts

11.1 Energy accounts are a system of total accounts. The basic idea of energy accounts is to allocate basic energy data according to the SEEA needs. An overall energy account is a supply and use account that shows the energy commodities that are available for use and the use of energy commodities by resident units within one calendar year. 

11.2 Therefore the aim is to enhance the comparability between energy balance data on the one hand and national accounts on the other hand. They are compiled by using a multitude of data sources that should be the same as far as possible like for compiling energy balances (cf. Chapter 8). 

11.3 In the context of environmental-economic accounting, the term “energy accounts” is used as a short cut for “integrated environmental-economic accounts for energy resources”. “Energy accounts” cover the whole suite of environmental-economic accounts, that is:

· Asset accounts in physical and monetary units,

· Supply and use tables in physical and monetary units and hybrid accounts

· Accounts for economic activities and products related to the environment and other environmentally-related transactions (such as specific taxes, subsidies, permits licenses and property rights).

11.4 The same terminology convention is used for other natural resources accounts. “Water accounts”, for example, denote the whole sets of environmental-economic accounts for water, namely: asset accounts, physical supply and use tables, hybrid accounts, monetary accounts, emission accounts etc. Similarly in the case of fisheries and forest accounts, stock and flow accounts in physical and monetary units as well as other relevant accounts are discussed in the publications (e.g. environmental protection expenditure accounts) (see the publication “System of environmental-economic accounting for Water; Integrated Environmental and Economic Accounting for Fisheries, Economic and Environmental Accounting for Forestry: Status and Current Efforts).

11.5 To ensure consistency between stocks and flows, standard accounts for energy have to be developed for all the modules of accounts. In particular, classifications, definitions and the recording of transactions have to be consistent between the accounts for stocks and flows.
11.6 The central aspect of this chapter is to establish a common understanding of energy accounts and an agreement on the framework which the resulting tables have to follow. As a major step in order to compile energy accounts various accounting rules have to be determined. 

A. 1 Concept and purpose
11.7 Energy accounts are an integral part of environmental-economic accounting. Compiling energy accounts requires the definition of consistent classifications and units and an agreed framework. Energy accounts serve as link between statistical systems that provide energy information (energy balances, CO2 emission calculation) and systems that provide economy (SNA) and environment (NAMEAs) related information. 
A. 1.1 Concept

11.8 The main characteristic of the energy flow accounts is that they are, like all other environmental accounts, compiled according to the definitions of the National Accounts (SNA93). Therefore, the energy flow accounts give a complete overview of the total energy supply and energy use of a national economy.
11.9 Energy accounts comprise energy asset accounts and energy flow accounts which can be compiled separately or together. 
11.10 Energy asset accounts are asset accounts for energy resources such as coal, oil and natural gas. In particular, they describe the opening and closing stocks of energy resources and the changes therein. They can be compiled in physical and/or monetary terms.

11.11 Energy flow accounts describe the supply of energy products (e.g. production, imports) and their use by economic categories (intermediate and final consumption, exports and gross capital formation) in the economy of a country. They can be compiled in physical and / or monetary terms.

11.12 Please note that, as satellite accounts of the System of National Accounts (SNA), energy accounts follow the concepts (such as residence), definitions and classifications (such as ISIC) and the accounting rules of the SNA.
11.13 Energy accounts can be compiled on a gross and on a net base. 
11.14 Gross energy accounts are thus hybrid accounts as described in SEEA-2003 (chapter 4). The gross energy accounts are fully consistent with the National accounts, and are thus compiled according to the concepts described in chapter 2 of SEEA 2003. Gross energy accounts include all types of fuels, i.e. primary energy products as coal and crude oil on one hand and transformed/converted types of energy like petrol and heating and electricity. This as a disadvantage leads to a double counting of all uses of energy are added in the sense that the same energy is counted more than once.
Main characteristics of the gross energy flow accounts:

· Supply and use tables for energy products by industry in physical and monetary terms

· Supply equals use for each energy commodity

· Compiled according to the resident principle

· Imports and exports according to the special trade system

· Internal use of energy is not part of the energy consumption (= energy consumption of products produced within the same business unit)

· Direct link with the monetary accounts: fully consistent with National accounts

· Includes energy consumption for energetic and non-energetic purposes

· Gives total (or gross) energy production and total (or gross) energy use by industry

· Double counting (as energy products are converted into other energy products)

· The physical accounts can be used to improve the monetary data (from the National accounts)

11.15 Net energy accounts are still compiled according to the resident principle. Accordingly, the net energy consumption can be compared to economic parameters such as value added or labour force to calculate important indicators such as the energy intensity or the energy productivity. 
11.16 The internal use of energy, which was excluded from the gross accounts, is included in the net energy consumption, as this is part of the energy use for final purposes. 

11.17 Besides final energy use, also the energy that is lost during conversion processes is registered. Examples are the energy lost during refinery or during the generation of electricity from coal or gas. Therefore in the use table of the net energy flow accounts, a column has to be added for energy losses that occur upon conversion processes.
The main characteristics of the net energy flow accounts:

· Supply and use tables for energy products by industry in physical terms

· Supply does not equal use for each energy commodity, only for the economy as a whole

· Compiled according to the resident principle

· Imports and exports according to the special trade system

· Internal use of energy is part of the energy consumption (= energy consumption of products produced within the same company unit)

· No direct link with monetary accounts : only physical accounts

· Includes energy consumption for energetic and non-energetic purposes

· Gives total energy extraction and total net energy use by industry

· No double counting (net energy use and net energy supply)

11.18 Although emission relevant energy accounts are a sub group of net energy accounts it seems to make sense to treat them separately because of their role as core element of NAMEA air.
11.19 At present, there is a lot of confusion in the international statistical community on the exact nature of the energy (flow) accounts. Until now energy flow accounts are not well defined in any statistical standard or compilation guide. In SEEA-2003 energy accounts are mentioned only briefly. Energy accounts are part of the material flow accounts (SEEA chapter 3), but are not discussed separately. In SEEA chapter 4.2 (hybrid flow accounts) the energy accounts of one country, namely Denmark, are discussed (sections 4-45 to 4.73) and illustrated with some tables. The focus is mainly on the how the energy accounts can be used for the compilation of the air emission accounts. As a result, every country at present is compiling its own energy accounts according to different concepts and methodologies. Consequently, the results from different countries cannot be used for international comparability. Part of the confusion is caused by the fact that there are different kinds of energy (flow) accounts that can be compiled. For example, Statistics Netherlands at present compiles and publishes two kinds of energy flow accounts, in addition to the energy balances that are also published. 
11.20 As a second example Austria developed energy accounts basing on the same data sources like energy balances and following the SNA framework as far as necessary to be integrated into NAMEA air directly. 

A. 1.2 Purpose

11.21 The main purpose of energy accounts is to implement the energy information into environmental-economic accounting as far as possible harmonised with the energy balances. Energy Accounts serve as input data for the integrated NAMEA that compares environment-related data with economic data. 

11.22 This allows analyses of the development of economies with respect to their energy use, for example is there a decoupling of economic growth from the use of energy. 
11.23 The main purpose of gross energy flow accounts is to provide a detailed overview of all energy flows that occur within a national economy. They can be used to analyse differences in prices for energy commodities between industries. Another application of the gross energy flow accounts is that they can be used to improve the monetary data from the national accounts. Physical data, derived from the energy statistics, can be combined with price information to calculate the monetary energy values. These energy values can subsequently been implemented into the supply and use tables from the System of National Accounts.

11.24 The net energy flow accounts are most suitable for analytical purposes. They can easily be combined with monetary data from the National accounts to determine the energy intensity or the energy productivity of the economy or an industry. In addition, the data from net energy can be used for IO-analyses and decomposition analyses.
A. 1.3 Energy accounts in contrast to Energy balances 

11.25 Energy balances and the System of National Accounts have been developed as independent statistical systems which are subject to their own definitions and conventions. Energy balances and energy accounts should use the same data sources as far as possible, but in any case they follow different classifications and frameworks like shown in figure 1. 

Figure 1: Relation between basic energy statistics, energy accounts and energy balances
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11.26 As most definitions of statistical systems for economic purposes and energy or environment purposes differ, to avoid confusion it is important to see the similarities and the differences between both.
11.27 The main characteristic of the energy flow accounts is that they are compiled according to the definitions of the National Accounts (SNA93). 
The following scheme shows the principal differences between energy balance and SNA.
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Red: supply aggregates in energy balances,  blue: consumption aggregates in energy balances
11.28 The main differences between the energy information provided by energy balances and by energy accounts concern the classification, the definition of the boundary and the different definition of the transport sector. The proposed energy account format includes all energy commodities as energy balances but it does not include all energy balances items. The main differences are:
· Territory principle (energy balances) vs. residence principle (energy accounts)

· Internal use included (energy balance) vs. excluded (gross energy accounts)

· Transport as own sector (energy balances) vs. included in industries and private households (energy accounts)

· Imports and exports focus on national territory (energy balances) vs. use of residents and non residents (energy accounts)
11.29 Although energy balances and energy accounts follow different classifications and frameworks, for compiling energy accounts in a large part the same data sources can be used as for energy balances. One approach to developing a multi-purpose energy data system that can be used to feed both energy balances and energy accounts is schematically shown in figure 2. 

A. 1.4 The Compilation of Energy Accounts

11.30 Energy Accounts consist of a matrix composed of rows and columns for each energy commodity in energy (e.g. TJ) and physical (e.g. m³, tons, MWh) units respectively. Principles of compilation are rules which guide structuring of the rows and columns of the balance and their relationships and include:
I. The energy commodities comprised should correspond to the list of energy commodities included in the energy balances according to Chapter 8. 
II. The energy commodities have to be based on HS and CPC but can include a higher level of disaggregation.
III. Within one matrix all entries are expressed in one unit.
IV. The columns present the years. 

V. The rows present account items. 

VI. The balance items include the production and the imports on the supply side and the non energy use, the intermediate use, exports, losses, stock changes and the consumption of households on the use side.

VII. The intermediate use is broken down according to economic sectors.
Figure 2
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B. National Accounts and NAMEAs
(The purpose of this section is to describe how the basic energy statistics and energy balances are used to compile the national accounts in general.)
Here we could use chapter 2 of SEEA to give a short introduction into SNA.
In Austria no basic energy survey is used for SNA
C. Estimation of (energy-related) GHG emission inventories using energy statistics and energy balances 
(The section will present basic concepts and methods for the calculation of GHG emission inventories starting with basic energy statistics in accordance with the methodological guidelines of the Intergovernmental Panel on Climate Change (IPCC).

Here Statistics Austria has no competence at all.
D. Energy indicators

(The section will present a set of indicators that can be derived from the basic energy statistic balances and used for decision making and other analytical purposes. The list of indicators has to be agreed upon. A starting point could be the list of energy indicators for sustainable development (IAEA, UNDESA, IEA, Eurostat and EEA, 2005, Energy indicators for sustainable development: guidelines and methodologies), but other relevant indicators could be included.) 
E. The standard table on gross energy accounts

The proposed table format can be used for commodity accounts as well as for overall energy accounts.
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