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 Energy Balance Principles

> Why calculate an energy balance?

> Choice of units

> Choice of calorific values

> Conventions

> Energy balance layout

ENERGY BALANCES OF OECD COUNTRIES, 1997-1998  -  II.17

OECD Total / OCDE Total : 1998

Million tonnes of oil equivalent / Million de tonnes d'équivalent pétrole

SUPPLY AND Coal         Crude Petroleum        Gas     Nuclear       Hydro Geotherm.   Combust. Electricity       Heat Total
CONSUMPTION              Oil   Products         Solar      Renew.

           etc.     & Waste
APPROVISIONNEMENT Charbon       Pétrole     Produits        Gaz  Nucléaire      Hydro Géotherm.     En. ren. Electricité   Chaleur Total
ET DEMANDE            brut   pétroliers       solaire    combust.

           etc.  & déchets 

Indigenous Production       1005.64  1046.05  -  874.91  553.58  111.08  30.05  168.64  -  0.35  3790.32
Imports                     259.97  1564.37 380.85 345.32 - -  -  0.45  23.99  0.00  2574.95
Exports                     -213.37  -436.86 -322.09 -159.46 - -  -  -0.00  -23.18  -0.00  -1154.95
Intl. Marine Bunkers        -  - -81.23 - - -  -  -  -  -  -81.23
Stock Changes               -5.30  -3.44 -10.31 -13.08 - -  -  0.02  -  -  -32.11
TPES                        1046.95  2170.13  -32.78  1047.69  553.58  111.08  30.05  169.11  0.81  0.35  5096.97

Transfers                   -  -28.22  29.41  -  -  -  -  -0.10  -  -  1.09
Statistical Differences     21.96  -2.82 2.01 -8.02 - -  -  -0.12  -  -  13.02
Electricity Plants          -732.43  -9.72 -122.39 -185.21 -553.55 -111.08  -27.56  -19.27  702.95  -  -1058.25
CHP Plants                  -112.92  -0.77 -9.07 -94.42 -0.04 -  -0.43  -44.25  75.95  38.40  -147.54
Heat Plants                 -6.42  - -1.57 -4.77 - -  -0.37  -4.55  -0.42  13.82  -4.27
Gas Works                   -2.76  - -3.18 3.32 - -  -  -  -  -  -2.62
Petroleum Refineries        -  -2150.86 2153.22 - - -  -  -0.96  -  -  1.40
Coal Transformation         -68.19  - -3.09 -0.23 - -  -  -0.13  -  -  -71.64
Liquefaction                -  - - - - -  -  -  -  -  -
Other Transformation        -  25.72 -26.12 -0.44 - -  -  -0.05  -  -  -0.89
Own Use                     -12.85  -1.02 -129.95 -89.41 - -  -  -0.03  -63.88  -3.25  -300.39
Distribution Losses         -0.59  - -0.14 -2.96 - -  -0.08  -0.00  -51.92  -4.22  -59.91
TFC                         132.75  2.43  1856.36  665.56  -  -  1.62  99.64  663.49  45.11  3466.96

INDUSTRY SECTOR             109.57  2.43  335.40  275.30  -  -  0.42  43.95  261.61  12.98  1041.66
Iron and Steel              48.81  - 7.71 28.30 - -  -  0.00  29.34  0.28  114.44
Chemical and Petrochemical  7.57  2.43 215.47 96.21 - -  -  1.06  48.13  4.47  375.33
   of which: Feedstocks     -  2.27  196.01  21.24  -  -  -  -  -  -  219.51
Non-Ferrous Metals          2.90  - 5.02 12.50 - -  -  0.11  24.52  0.12  45.18
Non-Metallic Minerals       25.50  - 19.78 26.57 - -  -  0.73  13.49  0.10  86.17
Transport Equipment         0.44  - 2.65 6.19 - -  -  0.00  10.68  0.44  20.40
Machinery                   1.36  - 6.32 18.85 - -  -  0.01  25.26  0.34  52.15
Mining and Quarrying        0.96  - 5.32 3.38 - -  -  0.00  8.92  0.07  18.65
Food and Tobacco            6.46  - 12.53 27.43 - -  -  4.57  18.01  0.81  69.81
Paper, Pulp and Printing 6.11  - 10.70 26.46 - -  -  21.83  32.39  1.36  98.84
Wood and Wood Products      0.27  - 3.81 1.96 - -  -  13.19  4.95  0.15  24.33
Construction                1.37  - 10.77 0.71 - -  -  0.01  1.24  0.03  14.13
Textile and Leather         0.75  - 6.23 7.51 - -  -  0.10  9.82  0.43  24.84
Non-specified               7.08  - 29.09 19.23 - -  0.42  2.34  34.86  4.37  97.40

TRANSPORT SECTOR            0.10  -  1134.52  20.92  -  -  -  1.75  9.13  -  1166.42
International Civil Aviation -  - 67.20 - - -  -  -  -  -  67.20
Domestic Air Transport      -  - 85.22 - - -  -  -  -  -  85.22
Road                        -  - 942.09 0.54 - -  -  1.75  -  -  944.37
Rail                        0.01  - 16.42 - - -  -  -  7.64  -  24.07
Pipeline Transport          -  - 0.02 20.36 - -  -  -  0.44  -  20.82
Internal Navigation         0.09  - 20.98 - - -  -  -  -  -  21.07
Non-specified               -  - 2.59 0.02 - -  -  -  1.06  -  3.67

OTHER SECTORS               22.12  -  263.44  369.34  -  -  1.20  53.95  392.75  32.13  1134.92
Agriculture                 1.39  - 55.85 5.16 - -  0.06  0.84  6.63  0.29  70.22
Comm. and Publ. Services    3.35  - 74.09 111.32 - -  0.05  1.89  181.17  7.24  379.12
Residential                 16.58  - 130.13 240.84 - -  1.07  49.50  203.20  21.75  663.06
Non-specified               0.80  - 3.37 12.02 - -  0.01  1.72  1.74  2.84  22.51

NON-ENERGY USE              0.95  -  123.01  -  -  -  -  -  -  -  123.96
in Industry/Transf./Energy  0.77  - 112.62 - - -  -  -  -  -  113.39
in Transport                -  - 7.65 - - -  -  -  -  -  7.65
in Other Sectors            0.18  - 2.73 - - -  -  -  -  -  2.91

Electricity Generated - GWh 3508315  -  660661  1280305  2124071  1291618  49471  142536  -  -  9056977
   Electricity Plants       3145869  -  582057  905927  2124071  1291618  48664  75608  -  -  8173814
   CHP plants               362446  -  78604  374378  -  -  807  66928  -  -  883163
Heat Generated - TJ         918598  -  197120  645482  1558  -  21325  376256  13485  27513  2201337
   CHP plants               703118  - 131231 533902 1558 -  5985  232052  2174  5284  1615304
   Heat Plants              215480  -  65889  111580  -  -  15340  144204  11311  22229  586033
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 Why Calculate an Energy Balance? (1)

Advantages of having an EB:
> allows comparison of the shares of each source in the energy supply 

of a country and in each sector of economic activity

> is possible to analyse energy efficiency

> a country can determine its dependence on energy imports or exports

> different countries can be compared when they are calculated with 
the same methodology

> good for quality control: can check inputs/outputs in the 
transformation sector

The energy balance is a way of reporting energy data in a 
common unit and with products aggregated by category: 
coal, oil, petroleum products, gas, biomass, etc.
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Which data to use/trust when assessing legally binding commitments?
> What is the importance of renewables in the energy mix?

> What is happening with CO2 emissions (Kyoto targets)?

> General confusion by users (could cause speculation)

Without an energy balance the message can differ

 Why Calculate an Energy Balance? (2)

What is the importance of renewables in the energy mix?
Answer will depend on:
> Principles: calculation of the primary energy equivalent of electricity from 

non-combustion processes

> Classification / definitions: peat is sometimes included with fossil and 
sometimes with renewables

Example:
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 Choice of Units

Mtoe

terajoules

kilowatt-hours

Mtce

MBtu ENERGY BALANCES OF OECD COUNTRIES, 1997-1998  -  II.17

OECD Total / OCDE Total : 1998

Million tonnes of oil equivalent / Million de tonnes d'équivalent pétrole

SUPPLY AND Coal         Crude Petroleum        Gas     Nuclear       Hydro Geotherm.   Combust. Electricity       Heat Total
CONSUMPTION             Oil   Products        Solar     Renew.

          etc.    & Waste
APPROVISIONNEMENT Charbon       Pétrole     Produits        Gaz  Nucléaire      Hydro Géotherm.     En. ren. Electricité   Chaleur Total
ET DEMANDE           brut   pétroliers      solaire   combust.

          etc. & déchets 

Indigenous Production       1005.64  1046.05  -  874.91  553.58  111.08  30.05  168.64  -  0.35  3790.32
Imports                     259.97 1564.37 380.85 345.32 - - - 0.45 23.99 0.00 2574.95
Exports                     -213.37 -436.86 -322.09 -159.46 - - - -0.00 -23.18 -0.00 -1154.95
Intl. Marine Bunkers        - - -81.23 - - - - - - - -81.23
Stock Changes               -5.30 -3.44 -10.31 -13.08 - - - 0.02 - - -32.11
TPES                        1046.95  2170.13  -32.78  1047.69  553.58  111.08  30.05  169.11  0.81  0.35  5096.97

Transfers                   -  -28.22  29.41  -  -  -  -  -0.10  -  -  1.09
Statistical Differences     21.96 -2.82 2.01 -8.02 - - - -0.12 - - 13.02
Electricity Plants          -732.43 -9.72 -122.39 -185.21 -553.55 -111.08 -27.56 -19.27 702.95 - -1058.25
CHP Plants                  -112.92 -0.77 -9.07 -94.42 -0.04 - -0.43 -44.25 75.95 38.40 -147.54
Heat Plants                 -6.42 - -1.57 -4.77 - - -0.37 -4.55 -0.42 13.82 -4.27
Gas Works                   -2.76 - -3.18 3.32 - - - - - - -2.62
Petroleum Refineries        - -2150.86 2153.22 - - - - -0.96 - - 1.40
Coal Transformation         -68.19 - -3.09 -0.23 - - - -0.13 - - -71.64
Liquefaction                - - - - - - - - - - -
Other Transformation        - 25.72 -26.12 -0.44 - - - -0.05 - - -0.89
Own Use                     -12.85 -1.02 -129.95 -89.41 - - - -0.03 -63.88 -3.25 -300.39
Distribution Losses         -0.59 - -0.14 -2.96 - - -0.08 -0.00 -51.92 -4.22 -59.91
TFC                         132.75  2.43  1856.36  665.56  -  -  1.62  99.64  663.49  45.11  3466.96

INDUSTRY SECTOR             109.57  2.43  335.40  275.30  -  -  0.42  43.95  261.61  12.98  1041.66
Iron and Steel              48.81 - 7.71 28.30 - - - 0.00 29.34 0.28 114.44
Chemical and Petrochemical  7.57 2.43 215.47 96.21 - - - 1.06 48.13 4.47 375.33
   of which: Feedstocks     -  2.27  196.01  21.24  -  -  -  -  -  -  219.51
Non-Ferrous Metals          2.90 - 5.02 12.50 - - - 0.11 24.52 0.12 45.18
Non-Metallic Minerals       25.50 - 19.78 26.57 - - - 0.73 13.49 0.10 86.17
Transport Equipment         0.44 - 2.65 6.19 - - - 0.00 10.68 0.44 20.40
Machinery                   1.36 - 6.32 18.85 - - - 0.01 25.26 0.34 52.15
Mining and Quarrying        0.96 - 5.32 3.38 - - - 0.00 8.92 0.07 18.65
Food and Tobacco            6.46 - 12.53 27.43 - - - 4.57 18.01 0.81 69.81
Paper, Pulp and Printing 6.11 - 10.70 26.46 - - - 21.83 32.39 1.36 98.84
Wood and Wood Products      0.27 - 3.81 1.96 - - - 13.19 4.95 0.15 24.33
Construction                1.37 - 10.77 0.71 - - - 0.01 1.24 0.03 14.13
Textile and Leather         0.75 - 6.23 7.51 - - - 0.10 9.82 0.43 24.84
Non-specified               7.08 - 29.09 19.23 - - 0.42 2.34 34.86 4.37 97.40

TRANSPORT SECTOR            0.10  -  1134.52  20.92  -  -  -  1.75  9.13  -  1166.42
International Civil Aviation - - 67.20 - - - - - - - 67.20
Domestic Air Transport      - - 85.22 - - - - - - - 85.22
Road                        - - 942.09 0.54 - - - 1.75 - - 944.37
Rail                        0.01 - 16.42 - - - - - 7.64 - 24.07
Pipeline Transport          - - 0.02 20.36 - - - - 0.44 - 20.82
Internal Navigation         0.09 - 20.98 - - - - - - - 21.07
Non-specified               - - 2.59 0.02 - - - - 1.06 - 3.67

OTHER SECTORS               22.12  -  263.44  369.34  -  -  1.20  53.95  392.75  32.13  1134.92
Agriculture                 1.39 - 55.85 5.16 - - 0.06 0.84 6.63 0.29 70.22
Comm. and Publ. Services    3.35 - 74.09 111.32 - - 0.05 1.89 181.17 7.24 379.12
Residential                 16.58 - 130.13 240.84 - - 1.07 49.50 203.20 21.75 663.06
Non-specified               0.80 - 3.37 12.02 - - 0.01 1.72 1.74 2.84 22.51

NON-ENERGY USE              0.95  -  123.01  -  -  -  -  -  -  -  123.96
in Industry/Transf./Energy  0.77 - 112.62 - - - - - - - 113.39
in Transport                - - 7.65 - - - - - - - 7.65
in Other Sectors            0.18 - 2.73 - - - - - - - 2.91

Electricity Generated - GWh 3508315  -  660661  1280305  2124071  1291618  49471  142536  -  -  9056977
   Electricity Plants       3145869  -  582057  905927  2124071  1291618  48664  75608  -  -  8173814
   CHP plants               362446  -  78604  374378  -  -  807  66928  -  -  883163
Heat Generated - TJ         918598  -  197120  645482  1558  -  21325  376256  13485  27513  2201337
  CHP plants               703118 - 131231 533902 1558 - 5985 232052 2174 5284 1615304

   Heat Plants              215480  -  65889  111580  -  -  15340  144204  11311  22229  586033

IEA opted for: Mtoe

kbep

tonne of oil equivalent – Eurostat, France 

joules – UN, Austria, Australia

barrel of oil equivalent - OLADE
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 Choice of Net vs. Gross Calorific Values

> Difference between NCV and GCV is latent heat of 
vaporisation of the water produced during combustion

5 %5 % 9-10 %

IEA opted for: net calorific values

Most balances are done on a NCV basis

Australia and NZ use a GCV basis
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 Conversion to Energy Units at the IEA (1)

COAL
Physical units (tonnes) are converted to energy units using NCV 
[kJ/kg], reported in the questionnaires (varies over time)
Specific NCV for Production, Imports, Exports, 
Inputs to Public Power Plants, Coal used in Coke Ovens, Blast 
Furnaces and Industry
Average NCV for all other flows

OIL AND PETROLEUM PRODUCTS
Using NCV [kJ/kg]
Primary oil - Specific NCV for Production, Imports and Exports, 
reported in the questionnaires (varies over time)
Petroleum products - region specific default values
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 Conversion to Energy Units at the IEA (2)

NATURAL GAS  
Figures collected in Mm3 and gross TJ (energy unit).
They are converted to net TJ (0.9·gross TJ) and then 
to Mtoe (1 PJ = 0.02388 Mtoe)

OTHER GASES
Data collected in gross TJ, then converted to net TJ 
(0.9·gross TJ) and then to Mtoe (1 PJ = 0.02388 Mtoe)

ELECTRICITY
Figures collected in TWh, then electricity production is 
converted to Mtoe  (1 TWh = 0.086 Mtoe)
Gross electricity production is shown and the own use and 
losses are shown separately
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 Choice of Primary Energy Form

> Heat
• nuclear heat and electricity production
• geothermal heat and electricity production
• solar heat production

> Electricity
• hydro
• wind
• wave/ocean
• photovoltaic solar electricity production

IEA opted for: first energy form downstream for 
which multiple energy uses are practical
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> Partial substitution method
• represents the amount of energy necessary 
in conventional thermal plants
• difficult to choose efficiency
• not relevant for countries with a high share 
of hydro

> Physical energy content method
• uses physical energy content of the primary 
energy source
• nuclear 33%
• geothermal 10%
• solar, wind, etc. 100%

 Choice of Method for Calculating Primary 
Energy Equivalent

For nuclear, 
hydro, 
geothermal, 
solar, etc. 

TPES

IEA opted for:
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 Partial Substitution vs. Physical Energy Content

Nuclear, hydro, wind, solar thermal, solar PV and geothermal: 
can have very different shares!

Example: Sweden 2006 TPES

Oil
26%

Coal
4%

Comb. Renew. 
& Wastes

17%

Gas
2%

Nuclear      
26%

Hydro       
24%

Peat
0.468%

Wind        
0.389%

Solar Thermal      
0.010%

Other 0.867%

Partial Substitution Method Physical Energy Content Method

Oil
29%

Coal
5%

Comb. Renew. 
& Wastes

19%

Gas
2%

Nuclear      
35%

Hydro      
10%

Peat
0.524%

Wind        
0.168%

Solar Thermal      
0.011%

Other 0.704%



MEDSTAT II Lot 2  Euro-Mediterranean Statistical Co-operation © OECD/IEA, 2009

 Energy Balance Flow Chart
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 IEA Energy Balance Layout
Mexico / Mexique : 2006

Mi llion tonnes of oil equivalent / Mil lion de tonnes d'équivalent pétrole
SUPPLY AND Coal Crude Petroleum Gas Nuclear Hydro Geotherm. Combust. Electricity Heat Total
CONSUMPTION & peat oil products solar renew.

etc. & waste
APPROVISIONNEMENT Charbon Pétrole Produits Gaz Nucléai re Hydro Géotherm. Comb. Electricité Chaleur Total
ET DEMANDE & tourbe brut pé trol iers solaire ren. &

etc. déchets

Production                5.51  190.48  -  40.52  2.83  2.61  5.85  8.16  -  -  255.97
Imports                   3.90 0.46 18.81 8.29 - -  - - 0 .04 - 31.51
Exports                   -0.00 -103.21 -4.65 -0.29 - -  - - -0 .11 - -108.26
Intl. marine bunkers      - - -0.88 - - -  - - - - -0.88
Stock changes             -0.67 -0.31 0.03 0.04 - -  - - - - -0.91

TPES                      8.74  87.43  13.31  48.56  2.83  2.61  5.85  8.16  -0 .07  -  177.43
Transfers                 -  -12.42  13.73  -  -  -  -  -  -  -  1.31
Sta tistical differences   0.18 - -2.57 4.77 - -  - - - - 2.39
Electricity plants        -7.10 - -13.80 -26.73 -2.83 -2.61  -5.75 -1.13 21 .47 - -38.49
CHP plants                - - - - - -  - - - - -
Heat plants               - - - - - -  - - - - -
Gas works                 - - - - - -  - - - - -
Petroleum refineries      - -75.00 69.12 - - -  - - - - -5.89
Coal transformation       -0.19 - - - - -  - - - - -0.19
Liquefaction plants       - - - - - -  - - - - -
Other transformation      - - - - - -  - - - - -
Own use                   -0.02 - -6.19 -11.93 - -  - - -1 .54 - -19.68
Distribution losses       - - - - - -  - - -3 .45 - -3.45

TFC                       1.61  -  73.61  14.67  -  -  0.09  7.04  16 .41  -  113.43
INDUSTRY SECTOR          1.61  -  5.41  10.39  -  -  -  1.13  9 .55  -  28.10
Iron and steel            1.38 - 0.26 3.08 - -  - - 0 .69 - 5.42
Chemica l and pe trochem.   - - 0.40 2.66 - -  - - 0 .50 - 3.55
Non-fer rous metals        -  -  0.00  0.03  -  -  -  -  0 .08  -  0.11
Non-metallic minerals     0.11 - 0.68 0.83 - -  - - 0 .61 - 2.22
Transport equipment       - - - 0.05 - -  - - 0 .17 - 0.22
Machinery                 - - 0.01 - - -  - - - - 0.01
Mininq and quarrying      0.12 - 0.31 0.76 - -  - - 0 .52 - 1.71
Food and tobacco          - - 0.49 0.29 - -  - 1.13 0 .17 - 2.08
Paper, pulp and printing - - 0.23 0.38 - -  - - 0 .26 - 0.87
Wood and wood products    - - - - - -  - - - - -
Construction              - - 0.19 - - -  - - 0 .04 - 0.23
Textile and leather       - - - - - -  - - - - -
Non-speci fied              - - 2.84 2.32 - -  - - 6 .51 - 11.67
TRANSPORT SECTOR      -  -  49.89  1.01  -  -  -  -  0 .10  -  51.00
International aviation    - - 2.85 - - -  - - - - 2.85
Domestic aviation         - - 0.02 - - -  - - - - 0.02
Road                      - - 45.48 0.02 - -  - - - - 45.50
Rail                      - - 0.65 - - -  - - 0 .10 - 0.75
Pipeline transport        - - - 0.99 - -  - - - - 0.99
Domestic navigation       - - 0.89 - - -  - - - - 0.89
Non-speci fied              - - - - - -  - - - - -
OTHER SECTORS             -  -  11.95  1.06  -  -  0.09  5.90  6 .76  -  25.76
Residentia l               - - 7.70 0.84 - -  - 5.90 4 .16 - 18.60
Comm. and public services - - 1.67 0.22 - -  0.09 - 1 .85 - 3.83
Agriculture/forestry      - - 2.58 - - -  - - 0 .74 - 3.33
Fishing                   - - - - - -  - - - - -
Non-speci fied              - - - - - -  - - - - -
NON-ENERGY USE            -  -  6.36  2.21  -  -  -  -  -  -  8.58
in industry/transf./energy - - 6.36 2.21 - -  - - - - 8.58
  of which: feedstocks   - - 5 .28 2.21 - -  - - - - 7.49
in transport              - - - - - -  - - - - -
in other  sectors          - - - - - -  - - - - -

Elec. generated - TWh     31.74 - 53.84 113.61 10.87 30.39  6.75 2.45 - - 249.65 
  E lectricity plants     31.74 - 53.84 113.61 10.87 30.39  6.75 2.45 - - 249.65 
  CHP plants             - - - - - -  - - - - - 
Heat generated - PJ       -  -  -  -  -  -  -  -  -  -  - 
  CHP plants             - - - - - -  - - - - - 
  Heat plants            - - - - - -  - - - - - 

Electricity and 
Heat Output

Non-Energy Use

Other 
Sectors

Transformation and 
Energy Sectors

Industry

Transport

Consumption

Supply

Flows

Comparable Information
for all Products

Totals

Comparable Energy 
Units of Mtoe

Global picture of energy 
situation in a country
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 IEA Energy Balance: oil and petroleum products

Supply

- Refined products 
are secondary 
energy: production 
is 0

Mexico 2006
Unit: ktoe

Crude Oil Motor 
Gasoline

Gas/ 
Diesel Oil

Production                  177611 0 0
Net Imports                     -103207 7637 2946
International Marine Bunkers 0 0 -774
Stock Changes               -310 82 -157
Total Primary Energy Supply 74094 7719 2015
Transfers 0 3176 0
Statistical Differences     0 -882 -1801
Transformation Sector       -74094 22105 17578
Electricity Plants   0 0 -423
Petroleum Refineries        -74094 22105 18001
Energy Sector               0 -325 -713
Total Final Consumption     0 31793 17078
Industry Sector             0 0 1048
Transport Sector            0 31793 13574
Other Sectors               0 0 2456
Commercial and Public Services 0 0 96
Agriculture/Forestry 0 0 2361
Non-Energy Use              0 0 0

Transformation

- Negative value 
represents an input, 
positive value 
represents an output

- Transformation
losses appear in the 
Total column as 
negative figures
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 IEA Energy Balance: electricity production

Supply

- TPES for electricity 
can be either 
positive or negative

Transformation

- Negative value 
represents an input, 
positive value 
represents output (incl. 
hydro, nuclear, solar, 
etc.)

- Transformation
losses appear in the 
Total column as 
negative figures

Mexico 2006
Unit: ktoe

Gas/Diesel Oil Electricity

Production                  0 0
Net Imports                     2946 -67
International Marine Bunkers -774 0
Stock Changes               -157 0
Total Primary Energy Supply 2015 -67
Transfers 0 0
Statistical Differences     -1801 0
Transformation Sector       17578 21470
Electricity Plants   -423 21470
Petroleum Refineries        18001 0
Energy Sector               -713 -1542
Distribution Losses 0 -3449
Total Final Consumption     17078 16412
Industry Sector             1048 9551
Transport Sector            13574 102
Other Sectors               2456 6758
Residential 0 4160
Commercial and Public Services 96 1854
Agriculture/Forestry 2361 745
Non-Energy Use              0 0
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 UN Energy Balance Layout

Marine / aviation bunkers

Terajoules
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 Eurostat Energy Balance Layout (1)

1000 toe

Transformation Input

Transformation Output

Air Transport
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 Eurostat Energy Balance Layout (2)

Interproduct Transfers - inputs + output

Wind, Hydro and Solar PV
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 OLADE Energy Balance Layout

kbep: 1000 barrels of 
oil equivalent 
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 French Energy Balance Layout

Mtoe

TPES (temperature adjusted)

Transformation input is shown as a positive consumption 
and output is shown as negative consumption
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 Austrian Energy Balance Layout

Terajoules

Transformation Input 
Transformation Output   

Transport
Space heating & cooling, water 
heating
Lighting & computing
Steam production
Stationary engines
Electrochemical purposes

Regions
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 Australian Energy Balance Layout
A1  Australian energy supply and disposal, 2006-07 - energy units

Black Brown BKB Met. Coal by- Natural Crude oil Propane, Refined Liquid/gas Biomass Biomass Solar/wind Hydro- Total Solar U3O8

coal coal briquettes coke products gas, CSM and ORF butane, LPG products biofuels wood bagasse electricity electricity electricity hotwater Uranium Total

PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ PJ
Supply
Primary indigenous 8 650.3  642.4 1 792.6 1 056.6  120.6  12.8  93.8  110.8  22.5  52.0  5.9 4 509.0 17 069.4
plus all imports  214.0  984.9  19.2  642.3 1 860.4
less all exports 6 943.3  826.9  593.9  72.6  144.1 4 473.9 13 054.7
less  stock changes

and discrepancies  42.7 -  32.2 -  6.6  21.1  22.0 -  60.4  6.8  77.0  35.1  105.3

Total domestic
availability 1 664.3  674.6  6.6 -  21.1 1 157.8 1 508.1  60.4  421.2  12.8  93.8  110.8  22.5  52.0  5.9 5 769.8

less conversions
Coke ovens  136.6 -  97.4 -  26.0  0.9  0.1  14.1
Briquetting  6.3 -  1.8  0.2  4.8
Petroleum refining  22.3 1 514.2 -  36.0 - 1 478.2  7.1  29.3
Gas manufacturing  3.7  1.4  0.1  5.2
Electricity generation a 1 373.4  668.2  2.9  5.7  284.2  0.1  25.3  7.3  4.7  22.5  52.0 -  901.0 1 545.3
Other conversion  67.2 -  25.0 -  8.9 -  7.4  14.9 -  46.0 -  5.2
Fuel use in conversion  24.6  2.1  120.1  134.7  281.5

Final domestic 
availability  154.3  5.5  9.1  45.4  823.0  2.7  100.2 1 738.2  5.6  89.2  110.8  804.8  5.9 3 894.8

Disposal
Agriculture  0.1  1.6  83.2  6.7  91.6
Mining  5.6  0.5  0.2  1.5  242.2  1.3  1.2  147.5  69.4  469.4
Food, beverages, textiles  9.6  0.7  3.1  38.6  0.6  1.0  15.3  1.8  4.7  110.8  29.1  215.3
Wood, paper and printing  11.9  20.7  0.8  1.5  18.7  21.1  74.8
Chemical  2.3  1.5  0.9  7.8  88.2  14.2  61.2  22.7  198.8
Iron and steel  22.3  1.4  32.0  26.2  0.5  1.8  27.3  111.5
Non-ferrous metals  66.3  6.3  0.6  144.8  0.8  0.6  49.2  2.3  185.4  456.4
Other industry  30.1  0.3  0.4  80.1  5.3  10.7  1.9  0.9  25.9   155.5
Construction  3.1  0.3  22.7  0.3  26.3
Road transport  1.6  61.4  951.0  1.9 1 016.0
Rail transport  27.7  8.1  35.8
Air transport  217.8  217.8
Water transport  5.2  0.1  61.7  67.0
Commercial and services  0.9  2.8  43.8  3.0  23.0  0.3  178.2  3.7  255.8
Residential  0.1  0.1  133.5  10.2  1.3  62.3  230.5  2.2  440.2
Lubes, bitumen, solvents  62.7  62.7

Gross final energy
disposal  154.3  5.5  9.1  45.4  823.0  2.7  100.2 1 738.2  5.6  89.2  110.8  804.8  5.9 3 894.8

Petajoules (on a GCV basis)

Air Transport
Water Transport   

Domestic availability
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 Presentational Issues Related to Layout (1)

Could cause large differences in supply 
and consumption for some countries

International marine and aviation bunkers

> Variation 1: subtract international marine and air bunkers out 
of supply – UN, IEA (starting with 2009 balances)  

> Variation 2: only subtract international marine bunkers from 
supply; air bunkers are included in transport –
Eurostat, IEA (up until this year), France

> Variation 3: include both in supply and in transport sector –
OLADE, Austria, Australia
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 Presentational Issues Related to Layout (2)

not a major difference and should not 
cause any misinterpretation of the data

Transformation Sector

> Variation 1: show transformation items on one line with inputs 
as negative numbers and outputs as positive numbers – IEA, 
UN, OLADE

> Variation 2: show transformation items on one line with inputs 
as positive consumption and outputs as negative consumption 
– France, Australia

> Variation 3: show the transformation input separately from the 
transformation output – Eurostat, Austria 
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> Variation 1: treat nuclear, hydro and wind in the same way as 
other transformation process with inputs and outputs on the 
same line in the transformation sector – IEA, OLADE, Australia

> Variation 2: treat nuclear as a regular transformation with 
transformation input and transformation output sectors; treat 
hydro, wind and solar PV as an “interproduct transfer” -
Eurostat  

> Variation 3: only show total electricity production (can’t see 
how much came from nuclear, hydro, etc. – UN, France

 Presentational Issues Related to Layout (3)

again, this is not a major difference

Transfer of nuclear, hydro, wind and 
solar to the electricity column
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 In conclusion, a good energy balance:

• Is a compact source of energy information, but is only as good 
as the statistics used to build it (original data, calorific values)

• Allows consistency checks on the energy statistics 
(transformation efficiencies…)

• Is the foundation for basic energy indicators and for CO2
emissions estimates

• …Is not necessary, but highly recommended!

Will be transparent so that users understand how it is 
calculated and can compare to balances from other sources


