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Fundamentals of energy balances 

Joint IEA UNEP UNFCCC Workshop on Energy Data for Climate Policy – 25th / 27th November 2020 
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• Internationally agreed and adopted by the UN Statistical 
Commission (2011) – implementation encouraged in all 
countries 

• Comprehensive framework on: scope of energy statistics, 
classifications, units, methods;  data collection, institutional 
arrangements, quality assurance, dissemination 

• Importance of developing energy statistics as official 
statistics (UN Fundamental principles)  

 

International Recommendations  
for Energy Statistics   (IRES) 

https://unstats.un.org/unsd/energystats/methodology/ires/ 

Our reference: International Recommendations for Energy Statistics 

 

https://unstats.un.org/unsd/energystats/methodology/ires/
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Energy balance includes the information required for estimating emissions 

“…An accounting framework for compilation of data on all energy products entering,  
exiting, and used within the national territory of a given country during a reference period.” 
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Understanding how energy flows across the country 

www.iea.org/sankey 
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SUPPLY AND Coal Crude Oil Natural Nuclear Hydro Geotherm. Biofuels Electricity Heat Total 
CONSUMPTION oil products Gas solar & Waste 
[unit] etc. 
Production                               39725 3597 - 6551 22052 1767 10974 31254 - - 115920 
Imports                                  39665 92632 39411 81613 - - - 889 2437 - 256646 
Exports                                  - 1401 - 103 - 22700 - 19328 - - - - 1455 - 6781 - 3 - 51771 
Intl. marine bunkers                     - - - 2790 - - - - - - - - 2790 
Intl. aviation bunkers                   - - - 8657 - - - - - - - - 8657 
Stock changes                            - 756 773 - 737 1495 - - - - - - 775 
TES                                     77233 96899 4527 70330 22052 1767 10974 30688 - 4344 - 3 310123 
Transfers                                - 1405 - 660 - - - - - - - 745 
Statistical differences                  - 1404 11 - 858 3373 - - - 1 - - 1123 
Electricity plants                       - 54256 - - 783 - 3111 - 22052 - 1767 - 10184 - 5699 44631 - - 53220 
CHP plants                               - 6495 - - 436 - 12100 - - - - 8434 10702 8127 - 8635 
Heat plants                              - 332 - - 137 - 2198 - - - 38 - 1347 - 3081 - 970 
Blast furnaces                           - 5531 - - 32 - - - - - - - - 5564 
Gas works                                - - - - - - - - - - - 
Coke/ pat.fuel /BKB/PB  plants                 - 581 - - 355 - - - - - - - - 936 
Oil refineries                           - - 104174 102579 - - - - - - - - 1595 
Petrochemical plants                     - 5859 - 6006 - - - - - - - - 148 
Liquefaction plants                      - - - - - - - - - - - 
Other transformation                     - - - - - - - - - - - 
Energy industry own use                  - 821 - - 5624 - 1257 - - - - 535 - 4288 - 299 - 12824 
Losses                                   - 544 - - - - - - - 23 - 2215 - 1125 - 3906 
TFC                                      7268 - 92214 55039 - - 752 14651 44486 9782 224191 
INDUSTRY                                 6318 - 2352 19489 - - - 3907 19484 4273 55823 
TRANSPORT                                - - 52820 446 - - - 2572 1009 - 56846 
RESIDENTIAL 520 - 11447 22092 - - 663 5846 11023 4420 56010 
COMMERCIAL AND PUBLIC  
SERVICES 27 - 7009 10388 - - 89 2327 12970 

Energy balances are a compact source of information 
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Three main “blocks” of flows 

Comparable information 
for all products  

Comparable energy 
units 
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1st block: Energy supply 

Source: IEA, Key World Energy Statistics, 2019 

“High-level” information: production, trade, total energy supply … 
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Energy supply data are the basis for the reference approach estimate 

Same product classification and flow definitions thanks to  
international harmonisation provided by the IPCC Guidelines 
 

CRF Table 1.A(b) 
FUEL TYPES Unit Production Imports Exports International Stock change Apparent Conversion 

NCV/ 
GCV (2) 

Apparent 

  
        bunkers   consumption factor           consumption 

              (TJ/Unit)1 (TJ) 
Liquid fossil  

Primary fuels 
Crude oil kt 670.47 8333.37 NO   33.84 8970.00 42.50 NCV 381224.83 
Orimulsion kt NO NO NO   NO NO NO NCV NO 
Natural gas liquids kt 17.74 NO NO   NO 17.74 42.50 NCV 753.96 

Secondary 
fuels  

Gasoline kt   730.88 1060.26 NO -49.34 -280.04 40.98 NCV -11475.72 
Jet kerosene kt   82.93 19.19 803.16 -7.09 -732.32 43.30 NCV -31709.51 
Other kerosene kt   0.80 0.11 NO 0.00 0.69 43.30 NCV 29.86 
Shale oil kt   NO NO   NO NO NO NCV NO 
Gas/diesel oil kt   5064.91 1007.93 13.39 -25.40 4068.99 42.45 NCV 172719.36 
Residual fuel oil kt   65.34 466.77 NO -16.95 -384.49 41.15 NCV -15821.68 
Liquefied petroleum gases 
(LPG) kt   62.35 85.77   -1.47 -21.94 46.12 NCV -1012.02 
Ethane kt   IE IE   IE IE NO NCV NO,IE 
Naphtha kt   NO 186.45   5.89 -192.34 45.01 NCV -8657.17 
Bitumen kt   313.38 187.47   0.30 125.61 41.80 NCV 5250.29 
Lubricants kt   143.60 108.93 NO 0.15 34.52 41.80 NCV 1442.97 
Petroleum coke kt   62.84 0.48   -1.15 63.51 30.26 NCV 1921.76 
Refinery feedstocks kt   101.11 95.18   4.40 1.53 42.79 NCV 65.48 
Other oil kt   64.31 6.00   -0.08 58.40 46.01 NCV 2687.03 

Other liquid fossil                       
Liquid fossil totals                     497419.44 
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2nd block: Transformation and energy sectors 

Transformation of primary fuels to secondary commodities and own use of energy sector  

Input  
(coal)      

Output 
(electricity) 
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3rd block: Final consumption 

Deliveries of energy products to all final consumers for energy or non-energy purposes 
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Estimating emissions, supply vs demand side approaches 

 

It is good practice to apply both a supply side and demand side approach to estimate CO2 emissions 

CRF Table 1.A(c) 

Demand side estimate  

Supply side estimate  
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Key sectors driving the CO2 emissions trend 

Power generation, industry and transport together, are responsible for over 80% of the 
global CO2 emissions from fuel combustion  

Transport 
24% 

Industry 
18% 

Residential 
6% 

Services    
3% 

Other 
7% 

Transport 1% 

Industry 
18% 

Residential 
11% 

Services    
7% 

Other 
5% 

Electricity 
and heat  

42% 

Total emissions: 33.5 GtCO2 (2018) 

Source: IEA - CO2 Emissions from fuel combustion, 2020 
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Questions? 
Balances@iea.org 

mailto:EnergyIndicators@iea.org
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