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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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The scope of energy statistics
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Scope and boundaries of energy statistics (IRES): few key concepts

• “Energy products”: forms of energy suitable for direct use and products that release energy 

while undergoing some chemical or other process (including combustion). 

Based on SIEC classification

• “Energy flows”: various activities of economic actors undertaken on the national territory, 

such as production, trade and use. Based on ISIC classification

• “Production”: production of energy products by any economic unit, including households, 

whether or not the production is i) principal/secondary activity; and ii) for sale/delivery/own use.

• “Energy sector”: economic units whose principal activity is primary energy production, 

transformation or distribution of energy.

• “Reference territory”: national territory, based on physical availability of energy and uses 

within the territory under economic control of government (land, airspace, territorial waters)
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How to bring all energy statistics together? The energy balance

“…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.”
Source: International Recommendations on Energy Statistics (IRES), UNSD, 2011
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 Columns: commodity 
balances by product

 Rows: Flows of energy 
across products (supply, 
transformation, final 
consumption)

 Balanced horizontally and 
vertically

 Comparable energy units 

 Can define total energy 

Total energy supply TES

The energy balance matrix: “products“ and “flows“

ktoe
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• Standard classification (SIEC)

(sections/divisions/groups/classes)

• Correspondence with CPC and HS

• Sections: 

0: Coal

1: Peat

2: Oil shale/oil sands

3: Natural gas

4: Oil

5: Biofuels

6: Waste

7: Electricity

8: Heat

9: Nuclear fuels

Understanding products within energy statistics (IRES)
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Understanding flows within energy statistics (IRES)

Supply

Transformation / 
Energy

Final consumption

Demand

IRES balance: 
Three main “blocks” of flows
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1st block: Energy supply

“High-level” information: production, trade, etc…
Source: IEA, Key World Energy Statistics, 2020
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1st block: Energy supply

“High-level” information: Total energy supply
Source: IEA, Key World Energy Statistics, 2021
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2nd block: Transformation and energy sectors

The concept of efficiency = output / input; also important for data quality checks

Input  

(coal)     

Output
(electricity)

Transforming energy sources / 

producing secondary energy 
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Oil refineries example

• Transformation 
Crude oil gets transformed into 

secondary oil products for use

• Energy own use
Energy used to run operations

Output: 
Oil products

Input:  
Crude oil

Transformation

Fuel oil
Energy 

own use

Note: transformation vs energy sector own use
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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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• Fuels used as raw materials and not consumed as a fuel nor transformed into 

another fuel (e.g. asphalt, plastics, fertilizers)

• For commodities derived from biomass:

- only the amounts specifically used for energy purposes are included in the 

energy statistics

- Non-energy use of biomass is not taken into consideration and the quantities 

are null by definition

Note: non-energy use of energy products



IEA 2021 All rights reserved. 

Marketed 

production

Imports

Exports

Total final 

consumption

Transport

Transformation

Industry

Residential,

services,

agriculture 

etc.

Stock build

or

stock draw
Losses

Energy 

own use

From 

other 

sources
International

marine & 

aviation 

bunkers

Non-energy use

Supply side Demand side

Statistical

difference

Summary of main energy flows 
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Visualising the energy flows through Sankey diagrams
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Working with energy statistics: a few practical 

reminders on conversions
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Energy statistics involve various variables and units

- Mass: kg, tonne, kt, lb

- Volume: L, bbl, gal, m3

- Energy: TJ, ktoe, ktce, GWh, kcal, BTU

• Conversions involving same variable (e.g. energy to energy) are fixed 

(e.g. 1 GWh = 3.6 TJ; 1 tonne =1000 kg)

http://www.iea.org/statistics/resources/unitconverter/

• Conversions mass to volume vary and require product-specific densities

(e.g. density of gasoline: 715-780 kg/m3)

• Conversion mass or volume to energy vary and require product-specific 

calorific values (e.g. net calorific value of crude oil: 42-47 MJ/kg)

Conversions within energy statistics

http://www.iea.org/statistics/resources/unitconverter/
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• The heat (energy) obtained from one unit of fuel when burned

• Indicate quality of the fuel and may vary by flow (e.g. production vs exports)

• Should be within expected ranges 

Bituminous coal – Kazakhstan: 18.6 MJ/kg

Bituminous coal – New Zealand: 28.2 MJ/kg

Physical units

(e.g. metric 

tons)

Energy units

(e.g. TJ)
Calorific values

(kJ/kg, MJ/ton, kJ/m3)

Note on calorific values: data need to be collected
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• When a fuel is combusted, water vapor is produced, but its energy rarely can be 

used for energy purposes

• Difference between GCV and NCV approximately:

- NCV = 90% of GCV for natural gas

- NCV = 95% of GCV for oil

- NCV = 95% of GCV for coal

GCV
LH2O vap

Water vapour phase shift
(non-recoverable energy)

NCV Useful heat

Calorific values
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Example: NCV of coal production

• A country has 2 coal mines, A and B

- Mine A produced 100 kt with NCVA = 25 MJ/kg

- Mine B produced 100 kt with NCVB = 20 MJ/kg

- NCVTOT coal production = 22.5 MJ/kg

• But what if:

- Mine A produced 400 kt with NCVA = 25 MJ/kg

- Mine B produced 100 kt with NCVB = 20 MJ/kg

- NCVTOT coal production = ???

A B

A B

How to compute national calorific values for a given product/flow?
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Mine A:    400 kt 25 MJ/kg

Mine B:    100 kt 20 MJ/kg

• Most of the coal is of the higher-quality mine

- This has to be reflected in the average NCV

• NCVTOT =
𝑵𝑪𝑽

𝑨
× 𝑷𝑹𝑶𝑫

𝑨
+𝑵𝑪𝑽

𝑩
× 𝑷𝑹𝑶𝑫

𝑩

𝑷𝑹𝑶𝑫
𝑨
+𝑷𝑹𝑶𝑫

𝑩

• NCVTOT =
𝟐𝟓

𝑀𝑱

𝒌𝒈
× 𝟒𝟎𝟎𝒌𝒕 + 𝟐𝟎

𝑀𝑱

𝒌𝒈
× 𝟏𝟎𝟎𝒌𝒕

𝟒𝟎𝟎𝒌𝒕 + 𝟏𝟎𝟎𝒌𝒕
= 24

𝑀𝑱

𝒌𝒈

• Generic formula for weighted average: CVTOT = 
σ𝒊(𝑪𝑽𝒊 ×𝑸𝒖𝒂𝒏𝒕𝒊𝒕𝒚𝒊)

σ𝒊(𝑸𝒖𝒂𝒏𝒕𝒊𝒕𝒚𝒊)

Computing national calorific values requires weighted averages
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Benefits of collecting energy statistics: 

few examples
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Users and uses of energy statistics

• Policy makers

- Formulation of energy policies and monitoring their impact

- Monitoring national energy security

- Planning energy industries development

- Policies beyond energy (health, climate, environment, …)

• Business community

• International organisations

• General public

“official statistics that meet the test of practical utility are to be compiled and made available on 

an impartial basis by official statistical agencies to honour citizens’ entitlement to public 

information.” (first fundamental principle of official statistics)
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Deriving user-oriented indicators relevant to economic, social, 
environmental dimensions
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Energy statistics are key to estimating GHG emissions

Based on energy balances and IPCC methodologies

Source: IEA, World GHG Emissions from Energy, 2021
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Supporting evolving policy priorities: tracking energy efficiency requires 

further data granularity...

Our collective objective: to maintain policy-relevance of energy statistics!

Source: IEA, Energy Efficiency Indicators, 2021
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