Chapter 11. Use of Energy Statistics and Balances in the Compilation of Energy Accounts and other Statistics
A. Introduction

11.1 This chapter reviews different uses of the data items presented in Chapter 6 and the energy balances presented in Chapter 8 for the compilation of energy accounts based on the residence principle, energy indicators and the calculation of greenhouse gas emissions.  It also provides a description of the additional data items that need to be collected and/or estimated for such compilations.

11.2 Given the development of the international statistical standard for the System of Environmental and Economic Accounting and its module on energy, the term “energy accounts” is used in IRES to denote the System of Environmental and Economic Accounting for Energy, commonly referred to as SEEA-E. Section B presents a brief description of the SEEA-E, it reviews the main differences in concepts and definitions between energy balances and energy accounts; and describes how to compile bridge tables between the two systems.  This section also presents the list of additional data items that allows the compilation of energy accounts from the energy balances.

11.3 Energy indicators are an important tool for monitoring a broad range of economic, social and environmental policies.  Section C describes some of the energy indicators that can be derived from the data items presented in Chapter 6.  It should be noted that the list of indicators presented in this chapter is not exhaustive.  Countries are encouraged to develop a list of relevant indicators according to their policy concerns and data availability.

11.4 Energy statistics and balances are the foundation for the calculation of energy-related greenhouse gas emissions.  While the detailed methods for the calculation of such emissions are provided in the IPCC guidelines (and not repeated here), section D provides some reference for the use of energy statistics and balances for the calculation of greenhouse gas emissions.
B. The System of Environmental and Economic Accounting for Energy

11.5 The System of Environmental and Economic Accounting for Energy (SEEA-E) provides a conceptual framework for organizing information on energy and the economy in a coherent manner consistently with the concepts, definitions and classification of the System of National Accounts (SNA).  The SEEA-E consists of the following four modules of accounts:
(a) Asset accounts in physical and monetary units 

(b) Flow accounts in physical and monetary units 

(c) Hybrid accounts

11.6 Asset accounts in physical and monetary units describe the stocks at the beginning and end of the accounting year and the changes therein.  These accounts are compiled for subsoil deposits of energy resources as well as for energy products.

11.7 Flow accounts describe energy flows, in physical and monetary units, from the extraction from the environment, through to supply and use within the economy.  In particular, the supply table shows the extraction, production and imports of energy products. The use table shows the total intermediate use of energy by industries, private consumption of households, exports and inventory changes.  The format of the supply and use tables is consistent with that of the conventional supply and use tables of the national accounts.

11.8 Hybrid accounts consist of juxtaposed supply and use tables in physical and monetary units.  The upper parts of the tables present the monetary flows. This part of the table, in addition to information specific for energy products, presents information on the total supply and use of all other products within the economy.  This allows, for example, to see what proportion the output of energy 
is in relation to the total output of products in the economy and to see the role that energy plays in relation to other products by analyzing the intermediate consumption by industries, private consumption and exports, etc. 

11.9 The lower part of the hybrid tables presents the physical energy supply and use.  First, the physical supply and use corresponding to the monetary flows are entered.  These are the physical flows which are subject to economic transactions, and therefore own use of energy and losses (including re-injection, flaring and venting of natural gas) are not included.  The latter flows of energy are instead entered in a separate row of the tables.
1. 
Main differences between energy balances and energy accounts
11.10 The main differences between energy balances and the energy accounts are presented in three different groups: conceptual differences; terminology and presentational differences.  These are discussed in the next sections.

Conceptual differences

11.11 The main conceptual difference between energy balances and accounts is the geographical coverage.  The reference territory for the energy balances is the national territory and statistics are compiled for all the entities physically located on the territory.  Entities physically located outside the territory are considered as part of the rest of the world.  This coverage is referred to as the territory principle.

11.12 The energy accounts, on the other hand, use (consistent with the national accounts) the concept of the economic territory, with statistics compiled for all the entities resident of that economy (independently on where they are physically located).  Entities resident outside the territory are considered as part of the rest of the world.  This coverage is referred to as the residence principle.

11.13 An economic territory is the land area including islands, airspace, territorial waters and territorial enclaves in the rest of the world (such as embassies, consulates, etc., that have immunity from the laws of the host territory).  Economic territory has the dimensions of physical location as well as legal jurisdiction, so that corporations created under the law of that jurisdiction are part of that economy. The economic territory also includes special zones, such as free trade zones and offshore financial centres. These are under the control of the government so are part of the economy, even though different regulatory and tax regimes may apply. (However, it may also be useful to show separate data for such zones.) The territory excludes international organizations and enclaves of other governments that are physically located in the territory.  (2008 SNA, para. 26.26).

11.14 The total economy, as defined in the 2008 SNA and in energy accounts, is defined in terms of institutional units
.  It consists of all the institutional units which are resident in the economic territory of a country.  The concept of residence in the SNA is not based on nationality or legal criteria. An institutional unit is said to be a resident unit of a country when it has a centre of predominant economic interest in the economic territory of that country; that is, when it engages for an extended period (one year or more being taken as a practical guideline) in economic activities on this territory. (2008 SNA, para. 2.19).
11.15 The use of the territory or residence principle leads to differences in the way certain statistics are recorded (e.g., imports/exports/use, international bunkers, etc.).  Figure 11.1 below describes in a simplified way the difference in coverage between the energy balances and energy accounts.
11.16 The use of the territory principle implies that imports and exports cover all transactions between entities physically present in the territory and entities physically located outside the territory independently of the residence of the entities involved (thus trade follows the physical movement of the goods).  In addition, transactions between entities physically located within the territory are never recorded as imports/exports even if the residence of the entities involved differs.  In the energy accounts, instead, imports/exports cover transactions between resident and non resident entities independently of the location where the transaction occurs (e.g. the expenditure of national tourists abroad are imports in the energy accounts, and the expenditure of foreign companies in the national territory are exports in the energy accounts ).

11.17 Similar is the case for recording the uses of products.  While in the energy balance the use of energy in the territory covers the use by all the entities physically located on the territory, in energy accounts, it covers only the use by entities resident in the national economy:  the use by non-resident entities is recorded as an export (provided that the supplying entity is considered resident).  In addition, in the energy accounts the use of energy products would also include the use by resident entities abroad.  This is the case, for example, of resident entities who refuel their own vehicles abroad and of ships, operated by residents, which are refueled abroad.
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Figure 11.1:  Difference between energy balances and energy accounts
Terminology

11.18 The second group of differences between energy balances and energy accounts refers to the terminology.  Terms such as “supply”, “final consumption” and “use” are well defined in both balances and accounts, but their definitions differs.  It is recommended that every effort should be made to avoid possible confusion due to the terminology and thus, to the extent possible, a glossary of terms should always accompany the disseminated tabulations of energy statistics (i.e. both energy balances and energy accounts).

11.19 The common terms with different meaning in energy balances and energy accounts include the following: supply (and as a consequence, use), final consumption, and stocks.

11.20 In the energy balances, the term supply represents energy entering the national territory for the first time, energy removed from the national territory and stock changes.  Thus
Total energy supply = 

+
Primary energy production

+ 
Import of primary and secondary energy

-  
Export of primary and secondary energy

-  
International (aviation and marine) bunkers

- 
Stock Changes 
11.21 In the energy accounts, the term supply denotes the output
 of products by economic activities and imports.  Thus exports, international bunkers and stock changes, together with the intermediate consumption and capital formation are all considered uses.  In addition, international bunkering is recorded in the energy accounts as intermediate consumption if the bunkering is undertaken by a ship operated by a resident entity, or as exports if the ship is owned by a non-resident entity.
11.22 Final consumption in energy balances refers to the use of fuel, electricity and heat delivered to final consumers of energy for both their energy and non–energy uses.  It essentially excludes the use of energy products within the energy industries 
as input into transformation and energy industry own-use.  In the energy accounts, the term “final consumption” is used to denote the use of goods and services by individual households or the community to satisfy their individual or collective needs or wants (2008 SNA, para. 1.52).  However, when the goods and services are used as inputs to the production process by economic entities, this is referred to as “intermediate consumption
” (2008 SNA, para. 1.52)
. 
11.23 The concepts of stocks and stock changes as defined in the energy balances (see paragraphs 5.16 and 5.17) correspond to inventories and changes in inventories in the SEEA-E (and 2008 SNA).
Presentational differences

11.24 In the standard tables of energy accounts, the presentation of statistics 
strictly follows the classification principles and structure of the International Standard Industrial Classification of All Economic Activities (ISIC Rev. 4).  Thus, information on an entity (be it on the production
 or on the consumption
 side) is presented under the ISIC category of the principal activity of the entity involved.  The energy balances, however, do not follow the same principle as information on an entity is not always explicitly linked to the relevant ISIC category of the entity involved, rather it is presented in different sections of the balances depending on the type of use and the ISIC category of the entity. 

11.25 A typical example is “transport”: in the energy balances the final consumption of energy in transportation refers to the use of energy for transportation independently of the economic activity of the entity undertaking the transport.  In the energy accounts, however, transport related energy consumption is always allocated to the industry category of the entity undertaking the transport (based on the predominant activity of the entity), which may or may not be the transport industry.

2. Adjustments for the compilation of energy accounts

11.26 Energy balances can be used as a data source for the compilation of the physical supply and use tables of the SEEA-E.  However, because of the differences in concepts and definitions adjustments are needed in order to compile the energy accounts.  

11.27 Adjustments on imports/exports.  In order to use the imports and exports from the energy balances in compiling the energy accounts, adjustments are needed to relate them to transactions between resident and non resident entities independently of the location where the transaction takes place.  These adjustments are presented in Box 11.1 below.

Box 11.1:  The link between imports and exports of SEEA-E and energy balances
	Imports (SEEA-E)

= Imports (energy balances)
	Exports (SEEA-E)
= Exports (energy balances)

	 + Energy products purchased by residents abroad
	 +  Energy products sold to non-residents on domestic territory 

	       Of which:
	       Of which:

	    Bunkering of oil abroad for sea transport and fishing vessels
	     Foreign ships’ and fishing vessels’ bunkering of oil on territory

	    Bunkering of jet fuel and kerosene abroad for air transport
	     Foreign planes bunkering of fuel and kerosene on territory

	         Refuelling of gasoline and diesel for land transport
	     Foreign vehicles’  refuelling of gasoline and diesel on territory

	    Tourists’ and businessmen’s purchase of energy abroad including       
    fuel for private cars
	     Foreign tourists’ and businessmen’s purchase of energy on 
       territory  including fuel for private cars

	     Energy purchased by military bases on foreign territories
	     Energy sold to foreign military bases on national territory

	     Energy purchased by national embassies abroad
	      Energy sold to foreign embassies on national territory

	
	




11.28 Adjustments for the residence of the units.  In order to compile energy accounts, a number of items in the energy balances need to be adjusted for the residence of the entities involved.  This is the case of the items in the bottom block of the energy balances: the categories of energy balance final consumption
 of energy products need to be disaggregated so that they can be recorded as intermediate or final consumption when the entity is resident, or exports when the entity is non-resident and need to be supplemented with the use by resident entities abroad.  In the case of international bunkering, fuels delivered to resident entities are to be recorded as intermediate consumption of the relevant ISIC category, whereas fuels delivered to non-resident entities are to be recorded as exports of the relevant ISIC category.

11.29 Reallocation/regrouping of data to the relevant ISIC division/class.  In order to compile the energy accounts, information has to be regrouped according to the different ISIC division/classes.  Information on “transport”, “non-energy use” “energy industry own use” and “primary production” are example of items that need to be reallocated in order to present information on an ISIC-based tabulation such as that used in the SEEA-E.

11.30 Adjustment for geographical coverage.  The economic territory coincides for the most part with the national territory, however, it includes territorial enclaves in the rest of the world.  These are clearly demarcated land areas (such as embassies, consulates, military bases, scientific stations, information or immigration offices, aid agencies, central bank representative offices with diplomatic immunity, etc.) located in other territories and used by governments that own or rent them for diplomatic, military, scientific, or other purposes with the formal agreement of governments of the territories where the land areas are physically located.  (2008 SNA, para. 4.11).  

11.31 Countries are encouraged to clearly document and make available the methods used for the reallocation of data 
from the energy balance format to the energy accounts format.  Details on countries’ practices are provided in the Energy Statistics Compilers Manual.
Additional data items necessary for the compilation of energy accounts

11.32 In order to compile energy accounts, it is important to have information that allows for the adjustments presented in the previous sections.  Such information includes, for example, the breakdown of the deliveries for international bunkering to  resident and non resident units; deliveries to resident and non-resident final consumers; and use of energy products by resident units abroad. The additional data items depend to some extent on the methods used to make adjustments to the energy balances.  Further details and examples on the countries’ practices are provided in the ESCM.

3. SEEA-E standard tables

This section is expected to present the sequence of standard tables of the SEEA-E.  The tables will be provided here for reference and further detail is provided in the forthcoming publication SEEA-E.

C. Energy indicators

11.33 Energy indicators are a useful tool to summarize information and monitor trends over time.  A number of indicators can be compiled from basic energy statistics, energy balances and energy accounts.  

11.34 The choice of the set of indicators compiled by a country depends on the national circumstances, energy situation and priorities, sustainability and development criteria and objectives, as well as data availability.  

11.35 Examples of indicators are provided in IAEA et al. (2005) where core indicators for sustainable development are described.  These indicators are organized in three dimensions: social, economic, and environment; as well as according to theme and sub-theme.  Table 11.1, Table 11.2 and Table 11.3 present energy indicators organized according to the three dimensions.  Most of them can be derived from the data items presented in Chapter 5. However, for some of them additional information needs to be collected/compiled (e.g. distance travelled per capita, floor area per capita, etc.). 

Table 11.1: Energy Indicators linked to the social dimension
	Theme 
	Sub-theme 
	
	Energy Indicator 
	Components

	Equity
	Accessibility 
	SOC1
	Share of households (or population) without electricity or commercial energy, or heavily dependent on non-commercial energy
	– Households (or population) without electricity or commercial energy, or heavily dependent on noncommercial energy 

– Total number of households (or population)

	
	Affordability 
	SOC2
	Share of household income spent on fuel and electricity
	– Household income spent on fuel and electricity (for all households and poorest 20% of population)
– Household income (for all households and poorest 20% of population)


	
	Disparities
	SOC3
	Household energy use for each income group and corresponding fuel mix
	– Energy use per household for each income group (quintiles) 

– Household income for each income group (quintiles)

– Corresponding fuel mix for each income group (quintiles)

	Health 
	Safety 
	SOC4
	Accident fatalities per energy produced by fuel chain
	– Annual fatalities by fuel chain – Annual energy produced


Table 11.2: Energy Indicators linked to the economic dimension

	Theme 
	Sub-theme 
	
	Energy Indicator 
	Components

	Use and Production Patterns
	Overall Use
	ECO1
	 Energy use per capita
	– Energy use (total primary energy supply, total final consumption and electricity use) – Total population

	
	Overall Productivity
	ECO2 
	Energy use per unit of GDP
	– Energy use (total primary energy supply, total final consumption and electricity use) – GDP

	
	Supply Efficiency
	ECO3 
	Efficiency of energy conversion and distribution
	– Losses in transformation systems including losses in electricity generation, transmission and distribution
- Total electricity generation, transmission and distribution


	
	Production
	ECO4 
	Reserves-to-production ratio
	– Proven recoverable reserves
– Total energy production

	
	
	ECO5
	 Resources-to-production ratio
	– Total estimated resources
– Total energy production

	
	End Use
	ECO6
	 Industrial energy intensities
	– Energy use in industrial sector and by manufacturing industry 
– Corresponding value added

	
	
	ECO7 
	Agricultural energy intensities
	– Energy use in agricultural sector 

– Corresponding value added

	
	
	ECO8 
	Service/ commercial energy intensities
	– Energy use in service/ commercial sector
– Corresponding value added

	
	
	ECO9 
	Household energy intensities
	– Energy use in households and by key end use 

– Number of households, floor area, persons per household, appliance ownership

	
	
	ECO10 
	Transport energy intensities
	– Energy use in passenger travel and freight sectors, by mode 

– Passenger-km travel and tonne-km freight, by mode

	
	Diversification (Fuel Mix)
	ECO11 
	Fuel shares in energy and electricity
	– Primary energy supply and final consumption, electricity generation and generating capacity, by fuel type 

– Total primary energy supply, total final consumption, total electricity generation and total generating capacity

	
	
	ECO12 
	Non-carbon energy share in energy and electricity
	– Primary energy supply, electricity generation and generating capacity, by non-carbon energy 

– Total primary energy supply, total electricity generation and total generating capacity


	
	
	ECO13 
	Renewable energy share in energy and electricity
	– Primary energy supply, final consumption and electricity generation and generating capacity by renewable energy 

– Total primary energy supply, total final consumption, total electricity generation and total generating capacity

	
	Prices
	ECO14 
	End-use energy prices by fuel and by sector
	– Energy prices (with and without tax/subsidy)

	Security
	Imports
	ECO15 
	Net energy import dependency
	– Energy imports
– Total energy supply

	
	Strategic Fuel Stocks
	ECO16 
	Stocks of critical fuels per corresponding fuel consumption
	– Stocks of critical fuel (e.g., oil, gas, etc.)
– Critical fuel consumption


Table 11.3: Energy Indicators linked to the environmental dimension

	Theme 
	Sub-theme 
	
	Energy Indicator 
	Components

	Atmosphere
	Climate Change
	ENV1 
	GHG emissions from energy production and use per capita and per unit of GDP
	– GHG emissions from energy production and use 

– Population and GDP

	
	Air Quality
	ENV2 
	Ambient concentrations of air pollutants in urban areas
	– Concentrations of pollutants in air, by urban areas

	
	
	ENV3 
	Air pollutant emissions from energy systems
	– Air pollutant emissions, by energy systems

	Water 
	Water Quality
	ENV4 
	Contaminant discharges in liquid effluents from energy systems including oil discharges
	– Contaminant discharges in liquid effluents, by energy systems

	Land
	Soil Quality
	ENV5 
	Soil area where acidification exceeds critical load
	– Affected soil area
– Critical load

	
	Forest
	ENV6 
	Rate of deforestation attributed to energy use
	– Forest area at two different times
– Biomass utilization, by forest area

	
	Solid Waste Generation and Management
	ENV7 
	Ratio of solid waste generation to units of energy produced
	– Amount of solid waste generated from energy production
– Energy produced

	
	
	ENV8 
	Ratio of solid waste properly disposed of to total generated solid waste
	– Amount of solid waste generated from energy production properly disposed of 

– 
Amount of solid waste generated from energy production

	
	
	ENV9 
	ENV9 Ratio of solid radioactive waste to units of energy produced
	– Amount of radioactive waste (cumulative for a selected period of time)
– Corresponding energy produced

	
	
	ENV10 
	Ratio of solid radioactive waste awaiting disposal to total generated solid radioactive waste
	– Amount of radioactive waste awaiting disposal 

– Amount of radioactive waste generated



D. Greenhouse gas Emission

This section is being developed and will be considered by the Expert Group on Energy Statistics during its meeting in November 2010.




















































































� An institutional unit is an economic entity that is capable, in its own right, of owning assets, incurring liabilities and engaging in economic activities and in transactions with other entities.  (2008 SNA, para 4.2)


� Output is defined as the goods and services produced by an establishment, excluding the value of any goods and services used in an activity for which the establishment does not assume the risk of using the products in production, and excluding the value of goods and services consumed by the same establishment except for goods and services used for capital formation (fixed capital or changes in inventories) or own final consumption. (2008 SNA, para. 6.89).


� Intermediate consumption consists of goods and services used up in the course of production within the accounting period. (2008 SNA, para. 1.52).





�The term “accounts” is inadvisable given the repeated reference to “energy accounts”


�I don’t get a good feel for how these hybrid accounts “look”, like I did for the energy balances in Table 8.1.  A similar table here (or in an appendix) would be helpful to those who are not familiar with energy accounts.  I note that such a table is proposed in B 3 below, but it would be useful to the reader to be able to reference this table at this point


�Other energy producers are part of the energy industries


�Repetition of footnote


�Implies “economic activities” and “households” are consistent, separate concepts.  But households undertake economic activity.  Not necessary, so deleted.


�Should this be supply?


�Should this be use?


�This example is quite complicated and is unlikely to clarify the previous text (which is the point of an example).


�The link described in this box is believed to be incorrect.  A separate note describing 


�Change required to make it clear that the final consumption categories (item code 7 of Table 8.1) are those which need to be disaggregated


�This paragraph covers the consumption/use, but I think the same applies to the top block of the energy balances (supply).


�It is usual practice to refer to data as relating to individual entities and statistics as the aggregation of the entities data.  In this context, data is reallocated, not statistics. 


�Total income, average income, something else?  I presume average income (although it doesn’t matter for this particular indicator, as it is a ratio).olid ecular I presume averaernce tto be recorded as intermediate consumption, whereas  undertaking the transport ������


�As for comment 13


�To enable efficiency ratios


�Why not final consumption?


�Total deleted as not used elsewhere – redundant (and potentially confusing)


�Why not solid radioactive waste?
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