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A.
Concept and purpose
1.
The main purpose of this section is to introduce the concept of energy balance and to identify main needs which can be better satisfied by producing an overall energy balance in addition to basic energy statistics. The chapter will refer to other IRES chapters and InterEnerStat work on harmonization of definitions whenever appropriate. 

A.1
Concept  

A general definition of an energy balance has to be formulated. 

Here are some relevant excerpts from the F29 for information 
2. F29: “16. An overall energy balance shows in a coherent accounting framework for the 
flows of all forms of energy from their origins through to final uses. […] Such an overall energy balance is at the same time a key framework around which to build more elaborate analyses, where these are more detailed, than can conveniently be incorporated in the basic balance itself”
3. F29: “45. An over-all energy balance is a supply and use
 account that shows (ideally in a single table) the origins and uses of all sources of energy used in a given country during the year (or maybe another time period). Such a balance must necessarily express all forms of energy in a common accounting unit, and will show the relationship between the inputs to and the outputs from the energy transformation industries.”

4. F29: “46. Such a system should be as complete as possible within whatever external boundary has been defined. All 
flows of existing forms of energy should in principle be accounted for and known future
 sources of energy such as solar, tidal, wave, wind, and biomass should be capable of being recorded in the system without changing the rules. For policy purposes however a less than complete balance may be better than no balance at all.” 
A.2
Purpose
5. The section has to provide details on the needs that an energy balance should satisfy - this includes policy and analytical needs. The goal is to highlight the value added of an energy balance, so that its role in energy statistics is fully understood and appreciated  (e.g., the main purpose of compiling energy balances is to show in one table the overall picture of energy production, conversion and consumption for each source of energy utilized in the country).

6. The role of the energy balances in ensuring the relevance of the official energy statistics and its high quality should be emphasized. The relationships with other areas of official statistics such as energy and environmental accounts have to be indicated as well. Further detailed discussion of this issue will be provided in chapter 11. 
7. The multipurpose of energy balance might be further stressed by the introduction of a concept of supplementary tables which are intended to provide elaboration of particular issues not explicitly reflected in the balance itself, but which can be clarified using the energy balance and some additional information. Examples of the supplementary tables should be given as necessary (can be in an Annex to the chapter and elaborated further in ECSM).

B.
Scope, principles of compilation and structure
B.1
Scope

8. This subsection is intended to provide a general description of the scope of an energy balance as well as the clarification of selected boundary issues. 
9. In particular, it should be taken into consideration that the scope of energy balance is defined by the following:

i. Product boundary – defined by the scope of energy sources (products) shown in the balance columns (reference to IRES chapter on scope and SIEC) including a separate column on non-energy products used for energy purposes and, in this context, treated as energy products
  Clarification be added that passive energy such as heat gain of building and solar energy falling on the land to grow crops is excluded;
ii. Flow boundary – defined by the scope of energy flows shown in the balance rows;
iii. Territory boundary – defined by the boundary of the national territory of the compiling country;
iv. [reference to other relevant issues covered in other IRES chapters/InterEnerStat …]
10. It follows that the work on harmonization of the definitions of products and flows done by InterEnerStat is very important and will have direct impact on the scope of energy balance. Boundaries are fixed in the short term. If new sources of energy are discovered and used they should be brought into picture. Selected boundary issues have to be explicitly described and may include the following:

i. Resources and reserves are not in scope;
ii. Extraction
 of any materials not covered in the list of energy sources (products) is not in scope (this boundary is open in the long run to include new future products);
iii. Reiterate that the focus is on energy (e.g., waste is energy when used as energy only, and wood is energy when just used for energy and not when used as raw material etc.);
iv. Waste;
v. Losses.
B.2
Principles of compilation of an overall energy balance
11. Principles of compilation are [rules which guide structuring of the rows and columns of the balance and their relationships <to be elaborated>] and include:

i. Energy balance is compiled with respect to a past reference period (normally a year [any talk about need/feasibility of quarterly energy balances?
]);

ii. Energy balance is a matrix represented by rows and columns;

iii. Energy balance can be presented as a detailed (electronic
) table (or database) as well as in an aggregated format with the number of columns and rows limited by practical considerations;

iv. Columns represent energy sources (products) (see details on column “Total”);

v. Rows represent energy flows (and statistical discrepancies);

vi. Both rows and columns should contain homogenous information;

vii. A transformation sector shows how primary or secondary fuels are transformed into other secondary fuel products (transfers are shown separately). Energy input is recorded as negative values while energy output as positive numbers;
viii. A separate row, “transfers”, should be used to reclassify specific products between /to different product groups (transfers “out” (-), transfers “in” (+));

ix. Column “Total” contains cells which provide summation of the data entries in the corresponding row; however, the meaning of the entries in the cells corresponding to the rows in top, middle and bottom blocks are different;
x. Both columns and rows should not contain energy double-counting; 

xi. All entries are expressed in one energy unit (the recommended unit is Joule); the conversion factors applied should be reported with the energy balance. This makes any transformation to physical units transparent and comparable. Supplementary tables in physical units may be added if deemed necessary;
xii. Net calorific value is used for measuring energy content of energy products;
xiii. Physical energy content method is used to give a primary energy equivalent to electricity produced from non-combustible fuels;
xiv. Energy production, external transactions, stock changes, final energy consumption and non-energy use should be clearly separated;
xv. The rows of the balance are to be grouped into three main blocks

· Top block – flows representing energy first entering the national territory (primary production and imports –definitions from InterEnerStat?)), flows representing energy exiting
 the national territory (exports, bunkers) as well as stock change; the purpose of the top matrix is to provide information on energy availability and its actual consumption on the national territory during the reference period.
· Middle block – flows showing how energy entering national territory is transformed, used by energy sector and lost in distribution and transmission; the middle block includes also transfers which are a statistical device to reclassify energy products (use InterEnerStat definitions when finalized).
· Bottom block is to show final energy consumption and non-energy use of energy products. 
xvi. A separate row is reserved for statistical discrepancy [define…] ;
xvii. [more?].

B.3
Structure
12. Structuring of a national energy balance depends on the country energy production and consumption patterns and the level of details which that country desires to have in it. However, certain principles apply in most of the cases. This section should discuss such general principles (including a comparison of top down and bottom up approaches) and highlight those which would lead to an agreement on “the standard format/template of an aggregated energy balance” which can be used for international comparisons and related analysis. 
Structuring columns

13. While columns (except “total”) represent various energy sources and products (cf InterEnerStat) they can be grouped and sequenced in different ways to add to the analytical value of the balance. This has to be discussed while drafting this section. We propose the following option: (i) show energy sources in some preferred sequence of mutually exclusive groups (e.g., solids, liquids, etc.; as in future SIEC, perhaps
), (ii) show “total” column, (iii) after “total” show various additional subtotals such as “Renewables”. An explanation for how to calculate total renewables has to be provided (e.g., how to calculate the renewable part of electricity consumption, when the electricity is produced both from renewables and non-renewables; applies for imports /export of electricity as well). [Please, comment whether this is needed.]
14. The criteria to define columns sequencing 
should be formulated (e.g., fuel groups etc – please, propose). The number of columns (and for the same reason of rows as well) will depend, among other things, on whether the balance is intended to be compact for printing purposes or be rather be like a database and contain as many data cells as needed.

Blocks

Top block. 
15. This block is intended to show  flows representing energy first entering the national territory (primary production and imports), flows showing energy exiting the national territory (exports, bunkers) and stock changes. The aggregate (primary production + imports – exports – bunkers +/- stock change) will reflect energy which was retained (actually consumed) on the national territory during the reference period. The naming of the aggregate remains an open question (supply? Please comment
).
16. An introduction of another aggregate which would precede it (see para 15) might be considered - Energy entering the national territory (primary production + imports) (see balance template below). This aggregate might be useful as the top block will then clearly separate energy which was entering national territory and was potentially available for use and the energy which was actually consumed on that territory (after subtraction of exports/bunkers and adjustment for stock change). Please comment. 

17. The concept of the primary production should be explained (based on the finalized InterEnerStat harmonized definitions) as well the treatment of some selected specific cases should be provided (what is included and what is not [not included - extraction losses and re-injection etc.]) based on definitions and recommendations adopted in the preceding chapters. An important point is that venting, flaring, losses etc are treated different for primary and secondary fuels. This is excluded for primary production but included for secondary production. Some examples could be provided, for instance that hydro power/water falls energy should be measured as the actual produced amount of electricity, without adding estimates for potential energy that is lost during the transfer process to electricity. Another example is that the figure for extraction of natural gas should exclude flaring, re-injection etc., while flaring after deliveries to gas consumers is recorded as losses in the balance. (because this is a part of marketable gas amount). Venting of manufactured gases would also be included as losses in the balance.
18. In view of other analytical needs and the environmental concerns a supplementary table might be included here to help understand why we have defined the upper block the way we did and how we can capture important resource and environmental concerns.
	Supplementary table 1
                                   

Extracted materials and primary product are different but can be measured in the same unit (Joule or ton or…)

	

	

	Extracted materials
	 
	100

	   Losses

	-
	3

	   Returns to environment
 (e.g., reinjection)
	-


	2

	   [anything else?] – Flaring?

	-
	5

	Primary production
	 
	90


Middle block
19. Scope of totality of the transformation flows has to be described. Provide details on some important selected cases. 

20. The middle block will focus on transformation but will also include transfers, consumption by energy industries and distribution and transmission losses.
21. The sum of the cells in rows in the middle block illustrates how much energy is lost 
through the transformation process. Description of data entries in a transformation row should be provided: (1) input energy (-), (2) output energy (+), (3) the cell in column “total” represents a loss of energy during the transformation. 

22. Each transformation row is identified by the kind of energy transforming plants [is it a general definition? it looks like a general definition is needed here]. A reference list of possible rows to be reflected in the transformation part of the balance should be provided.
23. A general rule for recording of transformation is avoiding of energy double counting. For example, when a company produces heat for its own use from some primary energy sources, a double counting of energy occurs if both that heat and the energy used to produce it are recorded and combined. Therefore, such an autoproduction of heat for own use should not be recorded as part of the transformation (make use of the issue paper to OG4). Yet, when the heat generated by autoproducers is sold to a third party it should be recorded. However, the issue of autoproduction needs further elaboration (e.g., should autoproduction of electricity, in contrast to autoproduction of heat, always be a part of the transformation (if produced from primary fuels – see F29 rec 7(b)) or primary production (if it is hydro etc. – see F29 rec 7(c))
. Criteria for various treatments of autoproduction have to be clearly formulated in the preceding chapters of IRES and be used in chapter 8 for consistency.(just to remember I have included a footnote that we may leave out in this first draft?
)
 
24. A separate row is used to show the own consumption of energy for the purposes of energy production. This row is not expected to be subdivided
.

25. A separate row is used to reflect distribution and transmission losses.

Bottom block 
26. The block shows final energy consumption by various activities such as industry, transport, residential, etc. and non-energy use of energy products.
27. The block will be structured taking into account: 
i. Activity groups with reference to ISIC (excluding transportation)

 – what criteria are used to create such groups
?

ii. Transportation activities (performed in any industry and by households
);
iii. Households (except for energy consumption for transportation).
Under this item we should make a reference to the energy accounts that strictly follow the ISIC code also for energy for transportation purposes, a reference to chapter 11?
Relationships between blocks including statistical discrepancy

28. For example, the sum of the top block and the middle block equals the sum in the bottom block (supply equals demand) after subtracting the statistical difference. 
B.4 The standard format/template of an aggregated energy balance
29.  This subsection is intended to provide a summary on what should be recommended as “the standard format/template of an aggregated energy balance”.  We propose to consider the following format (format #1).   [see next page]

Standard template/format of energy balanc
e
	Item code
	Flows
	 
	Energy products



	
	
	
	E1
	E2
	E3
	…
	Total 
	of which:

	
	
	
	
	
	
	
	
	Renewables

	1.1
	   Primary production
	+
	 
	 
	 
	 
	 
	 

	1.2
	   Imports
	+
	 
	 
	 
	 
	 
	 

	 
	Energy entering national territory

	 
	 
	 
	 
	 
	 
	 

	1.3
	   Exports
	-
	 
	 
	 
	 
	 
	 

	1.4
	   Bunkers

	-
	 
	 
	 
	 
	 
	 

	1.5
	   Stock change (closing-opening)
	 
	 
	 
	 
	 
	 
	 

	1
	Energy supply on national territory


	 
	 
	 
	 
	 
	 
	 

	2
	Statistical difference
	 
	 
	 
	 
	 
	 
	 

	3
	Transfers
	 
	 
	 
	 
	 
	 
	 

	4
	Transformation

	 
	
	
	
	
	
	 

	4.1
	   Electricity plants
	 
	 
	 
	 
	 
	 
	 

	4.2
	   CHP plants
	 
	 
	 
	 
	 
	 
	 

	4.3
	   Heat plants
	 
	 
	 
	 
	 
	 
	 

	4.4
	   Gas works
	 
	 
	 
	 
	 
	 
	 

	4.5
	   Petroleum refineries
	 
	 
	 
	 
	 
	 
	 

	4.6
	   NGL separation plants

	 
	 
	 
	 
	 
	 
	 

	4.7
	   Briquette plants
	 
	 
	 
	 
	 
	 
	 

	4.8
	   Coke ovens
	 
	 
	 
	 
	 
	 
	 

	4.9
	   Blast furnaces
	 
	 
	 
	 
	 
	 
	 

	4.10
	   Coal liquefaction plants
	 
	 
	 
	 
	 
	 
	 

	4.11
	   Other transformation
	 
	 
	 
	 
	 
	 
	 

	5
	Consumption by Energy Industries

	 
	 
	 
	 
	 
	 
	 

	6
	Distribution and transmission losses
	 
	 
	 
	 
	 
	 
	 

	7
	Final energy consumption

	 
	 
	 
	 
	 
	 
	 

	7.1
	      ISIC based activity groups, excluding for         transportation A separate line for non-energy consumption must be included?

	 
	 
	 
	 
	 
	 
	 

	 
	      Agriculture/forestry
	 
	 
	 
	 
	 
	 
	 

	 
	     …Commerce and public services
	 
	 
	 
	 
	 
	 
	 

	 
	      Construction
	 
	 
	 
	 
	 
	 
	 

	 
	      Manufacturing

	 
	 
	 
	 
	 
	 
	 

	7.2
	Industry (total, excl. agriculture)
	
	
	
	
	
	
	

	7.3
	   Transportation
 (domestic), in all activity groups and in households 
	 
	 
	 
	 
	 
	 
	 

	 7.3.1
	      Road
	 
	 
	 
	 
	 
	 
	 

	 7.3.2
	      Rail
	 
	 
	 
	 
	 
	 
	 

	 7.3.3
	      Domestic aviation
	 
	 
	 
	 
	 
	 
	 

	 7.3.4
	      Domestic navigation
	 
	 
	 
	 
	 
	 
	 

	 7.3.5
	      Other transport 
	 
	 
	 
	 
	 
	 
	 

	7.4
	   Households (residential)
	 
	 
	 
	 
	 
	 
	 

	7.5
	   Others (including military)
	 
	 
	 
	 
	 
	 
	 

	8
	   Non energy use of energy products
	 
	 
	 
	 
	 
	 
	 



C.
Data reconciliation and estimation of missing data

See also Chapter 7

C.1 Accuracy requirements

See also Chapter 9 

30. Accuracy requirements should be formulated and explained. 

31. Relevant F29 excerpts: “National and international statistical offices should consider seriously attempting to assess the sensitivity of each major published aggregate in their energy statistics to errors of plus and minus (say) 5 or, 10% in the less reliable components of such aggregates (para. 43).
 “The relationship between the original-unit data, as used for an energy balance and as published in the usual statistics about each energy industry, should always be made clear” (para. 267). [We need to clarify what we mean by this. Sensitivity seems ok, but what do we mean by 5% - do we mean a confidence interval or what – confidence intervals make sense but 5% in itself makes no sense?]
C.2 Assessing the various input data
32. The recommendations on how to assess acceptability of the input data for use in energy balance have to be formulated. The purpose to advise compilers how to assess data quality including identification of the gaps in coverage and avoiding potential double-counting. For example, description of the relationships between exports and bunkers and ensuring that there is no double counting here. When oil used in bunkers is included both in the exports statistics (fully or partly) and in the figure for bunkering, where should it be deducted? From the figures for bunkers or from the foreign trade statistics?  We must give a recommendation here?

C.3 Estimation of missing data

33. The recommendations on a general approaches how to estimate missing data should be provided. Details on good practices should be in ESCM.
C.4 Reconciliation

34. Adjustments which have to be made to the input data sets to ensure an internal coherence of the balance should be described here. Because we want coherence also between the energy balance and the primary statistics, all adjustment should be made transparent., see chapter 9.
35. It is important that all above is documented and explained in the metadata; transparency and comparability is important.
� Autoproduction of electricity is usually collected in the countries basis basic statistics for electricity, and can make up a significant share of the countries’ electricity production and consumption. To get a correct and complete picture of production and consumption of electricity, that is consistent with the basisbasic statistics, it is important to record autoproduction for own use or for sale. Fuel used for this electricity production has to be reallocated from final use of energy in the industries, to the transformation sector. 





Offshore autoproduction of electricity and heat could be mentioned specially; Oil and gas fields offshore, that produce their own electricity based on natural gas should in principle be a part of transformation sector, where electricity produced is recorded as part of total electricity production. But in practice, it is difficult to get precise information about this production. (best estimate could be used, by using information about gas turbines and an efficiency factor) 





� Cf that not all transports are excluded – tractors, lifts, pipelines 





�Stock levels are not part of a balance – stock changes yes, but they are just another flow and should not be mentioned.


�demand


�energy balances show supply and consumption – not stocks as understood in the national accounts


�not future


�not clear what this paragraph is alluding to.  Any supplementary tables with a view to calculating energy accounts should not be here but in the chapter on bridging.  I would not include this paragraph in this chapter where we are specifically discussing energy balances.


�N on-energy use of a product is not necessarily shown as a separate column.  is it because you want to have very detailed information on exactly in what flows the non-energy products were used?  It could complicate collection – there are “non-energy products” used for energy (e.g. lubricants that are burned) and conversely energy products that are not used for energy.


�why only extraction?


�Probably not worth mentioning


�what about paper


�block does not sound elegant – any other word?


�note – we should use “exiting” to balance the “entering” for imports.


�do we really want to be so prescriptive as to tell compilers in what order to put the sources?  Different countries will want to emphasize the sources that are important in their country.


�ditto on the sequencing.  I would just propose the general summary categories that will come out of InterEnerStat.


�one would expect “structuring flows” here


�the IEA uses Total primary energy supply (TPES)


�I don’t like this proposal – it would make the table harder to read. If someone wants this information it is easy to add together production and imports.


�I have no problem with this as long as it is separate from the balance and not incorporated in Block 1 above production.


�losses should be defined so that the secondary losses mentioned above are not included here


�“environment” too vague


�Also Venting (only primary fuels as well)


�“lost” is not the proper word.


�this probably should be discussed since the IEA considers that solar, hydro, etc. are part of transformation whereas Eurostat considers it a transfer.  InterEnerStat was looking at this.


�not sure that the 2nd paragraph on autoproducers offshore needs to be mentioned – this is important only for a few countries


�are you sure – we divide it in our databases in the disaggregated balances – it is only to shorten the balance for printing that we put it as one line.  You may want to soften this by saying. “Own consumption of energy for the purposes of energy production may be shown as one line in the interests of limiting the number of rows shown.”


�don’t understand this footnote.


�historically the categories that have been collected – presumably the largest


�more than that – what about ships and planes, etc.


�We should check this again when InterEnerStat is finished.


�would not show this line


�split aviation and marine bunkers


�suggest Total primary energy supply although I suppose that was is put here would be easier for national account people to understand


�This manual is for energy people and TPES is more logical.  All analysts use this term.


�Would add:


Petrochemical plants


Gas to Liquid (GTL) plants


Charcoal plants


Patent fuel plants


Natural gas blending plants


�Is this the same as Gas separation plants?


�Note that this can be separated out if desired


�Would break FEC down into “industry” (list), “transport” (list), then others (list). 


�would add


Fishing


�not clear why this is in 7.1 and then in 7.2


�add


Pipeline transport


�How would you do this?


�the recommendation should be that it be deducted from the foreign trade statistics if it is double-counted.





