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From Statistics to Energy Balances

Ankara, 11th December 2024

Taylor MORRISON



IEA 2024. CC BY 4.0. Page 2Page 2

Energy Balances

◼ I. What is an energy balance

◼ II. Why we create energy balances

◼ III. How energy balances are 

calculated

◼ IV. IEA energy balance layout

◼ V. Uses of energy balances 
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Question 1 – Go to www.menti.com and use the code 7841 9154

Is your country producing a national energy balance?

http://www.menti.com/
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I. What is an Energy Balance?
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Energy balances are a compact source of information

International Recommendations on Energy Statistics: “…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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Energy balances are a compact source of information

Comparable information
for all products

Global picture of energy 
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http://www.iea.org/statistics/statisticssearch/report/?&country=GERMANY&year=2011&product=Balances
http://www.iea.org/statistics/statisticssearch/report/?&country=GERMANY&year=2011&product=Balances
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Energy balance can be depicted as a Sankey chart



Page 8IEA 2024. CC BY 4.0. 

II. Why do we create energy balances?
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So we can compute and monitor: 

▪ Total energy supply and consumption as well as patterns for the whole 

energy market

▪ Relative weight of different energy sources in the total mix

▪ Consumption shares across sectors of economic activity

▪ Energy intensity, dependence on energy imports and other socio-

economic indicators

▪ Similarities or differences with other countries’ energy systems

❑ Data quality (e.g. high statistical difference, efficiency in 

transformation sector as a quality indicator)
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III. How energy balances are calculated
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Flow of data processing at the IEA

Annual Questionnaires

OR

National publications, websites

Energy 

balances

Commodity 

statistics
Coal

Oil

Natural gas

Renewables

Electricity & Heat
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Question 2 - Go to www.menti.com and use the code 7841 9154

➢To convert mass (energy statistics) to energy units (energy balances), what 

do we need?

▪ Density

▪ Calorific value

▪ Carbon content

Typically in 

units of energy 

per mass 

(kJ/kg)

http://www.menti.com/
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From energy statistics to energy balance – How? 

Statistics

by product
Energy 

balance

x

Format 

change =x Calorific 

values

A calorific value

• is the amount of heat obtained from one unit (mass or volume) 

of the fuel and is the only way to convert a fuel quantity from 

physical units (mass or volume) into energy units (e.g. kJ).
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Calorific values – Key to data quality

Commodity 

balances

Bituminous 

coal

kt

Product 2

m3

…

Production 100

Import 20

Export 40

Supply 80

Statistical 

differences

0

Input to 

Electricity

50

…

Final 

consumption

30

….

Net Calorific 

Values

Bituminous 

coal

TJ/kt

Product 2

TJ/m3

…

Production 23

Import 25

Export 22.5

Input to 

Electricity

22

…

Final 

consumption

20

….

Energy 

balance

(excerpt)

Bituminous 

coal

TJ

Product 2

TJ

…

Production 2300

Import 500

Export 900

Supply 1900

Statistical 

differences

200

Input to 

Electricity

1100

…

Final 

consumption

600

….

Need to collect good data for 

physical quantities AND calorific values
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Energy balance methodological choices:

1. Common unit of account

2. Net vs. Gross calorific value approach

3. Calorific values by product

4. Primary energy form for energy transformations that do not 

involve combustion

5. 2 methods to calculate the primary energy equivalent: Physical 

energy content vs. Partial substitution method
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1. Which energy unit? 

Joules

Watt-hours

toe

Btu

The IEA opted for:

Joules



IEA 2024. CC BY 4.0. Page 17Page 17

2. Net vs. Gross calorific values?

The difference between NCV and GCV is the latent heat of 

vaporisation of the water produced during combustion

IEA uses Net Calorific Values 

(NCVs)

5% 5% 10%
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3. Choice of calorific values by product 

For Coal, Natural Gas, Crude Oil and Oil products 

Calorific values vary:

• over time (i.e. vary from year to year)

• between commodities (i.e. coal ≠ oil products)

• from country to country

• from flow to flow (in some cases, i.e. trade ≠ consumption)



IEA 2024. CC BY 4.0. Page 19Page 19

4a. How to determine primary equivalents for non-combustible 

sources?

◼ Combustible sources have measurable inputs in the context of a 

transformation (i.e. natural gas input for gas-fired generation)

◼ But how about non-combustible sources like nuclear, geothermal, 

solar, wind, wave? 

The output is clear (electricity, heat), but how much is the related amount 

of primary energy?

? ??
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4b. What is the primary energy form for non-combustible 

sources?

→ First energy form downstream for which 
multiple energy uses are practical

◼ We need to define the form of primary energy to be considered in the supply part 

for the following sources:

Electricity for:

 hydro

 wind 

 wave/ocean

 solar photovoltaics

Heat for:

 nuclear electricity

 geothermal (heat and electricity)

 solar thermal (heat and electricity)
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 Primary energy equivalent refers to the physical energy content of the 

primary energy source chosen in the previous step.

 Implied efficiencies are:

IEA opted for:

Physical energy content method

• 100% hydro

• 100% wind

• 100% solar-PV

Heat as primary energy form Electricity as primary energy form

• 33% nuclear  for electricity generation

• Geothermal  

• Solar thermal

10% for electricity generation

50% for heat generation
{

33% for electricity generation

100% for heat generation
{

5a. Method for calculating the primary energy equivalent (non-

combustible sources)
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5b. Examples: primary energy equivalent calculation

Primary energy equivalent  =  Energy outputs ÷ Implied efficiencies

Geothermal

Geothermal

10%

50%

1 000 TJ

electricity

1 000 TJ

heat

10 000 TJ

Geothermal

2 000 TJ

Geothermal

Wind100%
1 000 TJ

electricity
1 000 TJ

Wind

Nuclear33%
1 000 TJ

electricity
3 030 TJ

Nuclear

Energy OutputsImplied EfficienciesPrimary energy equivalent
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Question 3 – Go to www.menti.com and use the code 7841 9154

What is the primary energy equivalent for solar thermal 

with 1000 TJ of electricity produced? 

http://www.menti.com/
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IV. IEA energy balance layout
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Key structural features of the IEA energy balance 

Supply
• Refined products and electricity 

are secondary energy products.
• Production equals to zero to avoid 

double counting

Transformation
• Negative value represents an 

input, positive value represents an 
output

• Transformation losses appear in 
the Total columns as negative 
figures

TES
Total 
Energy 
Supply 

-

-

-
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V. Uses of energy balances
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Using the energy balance with economic indicators

• Energy Production/TES

• Net Oil Imports/GDP

• TES/GDP

• TES/Population

• Oil Supply/GDP

• Oil Supply/Population

• Electricity Consumption/GDP

• Electricity Consumption/Population

• Population

• GDP
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Developing high-level indicators

Source:

IEA, World Energy Balances, 2024

• TES per capita

• TES per GDP

• TES per GDP (PPP)

• Net energy imports

• Total CO2 emissions

• CO2 emissions per capita

• CO2 emissions per GDP

• CO2 emissions per GDP 

(PPP)

• CO2 intensity (TES/ CO2)

• Electricity final consumption

www.iea.org/statistics/

Total energy supply (TES) per capita: India

Coupling energy balances data with various 

macro-economic variables
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https://www.iea.org/statistics/


IEA 2024. CC BY 4.0. Page 31Page 31

TES/GDP, 2022 (GJ/thousand 2015 USD)

Source:

IEA, World Energy Balances, 2024
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Self-sufficiency – Production/TES (Example: United States)

Source:

IEA, World Energy Balances, 2024

0%
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1990 1995 2000 2005 2010 2015 2020 2023 Provisional

Total self-sufficiency Coal self-sufficiency Oil self-sufficiency Gas self-sufficiency



IEA 2024. CC BY 4.0. Page 33Page 33

Using balances to estimate CO2 emissions

Annual Questionnaires

OR

National publications, websites
Commodity 

statistics

CO2  

emissions
Energy 

balances
Coal

Oil

Natural gas

Renewables

Electricity & Heat
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Tracking official SDG targets

Source:

IEA, World Energy Balances, 2022

Derived from IEA’s Energy Balances:

• SDG 7.2 on renewable energy

• SDG 7.3 on energy efficiency

• SDG 9.4 on emissions per value 

added

Further targets monitored by IEA:

• SDG 7.1 on access to electricity

• SDG 7.1 on access to clean cooking

• SDG 12.c on rationalising fossil-fuel 

subsidies

https://www.iea.org/data-and-statistics/data-product/sdg7-database

Modern renewables share in TFEC, 2000 - 2020

https://www.iea.org/data-and-statistics/data-product/sdg7-database
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Conclusion: Good Energy Balances…

⚫ … require good quality statistics (physical data & calorific values)

⚫ … are a compact source of energy information 

⚫ … enable accurate checks of energy statistics (i.e. efficiencies)

⚫ … constitute the foundation for basic energy indicators, energy 

accounts and for CO2 emissions estimates

BALANCES@iea.org 

mailto:BALANCES@iea.org
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How does IEA disseminate energy balances data? 

WORLD ENERGY BALANCES

WORLD ENERGY STATISTICS

Free highlights, online data service: 

https://www.iea.org/data-and-statistics/data-product/world-

energy-balances

Online data service: 

https://www.iea.org/data-and-statistics/data-product/world-

energy-statistics

ENERGY STATISTICS DATA BROWSER

https://www.iea.org/data-and-statistics/data-tools/energy-

statistics-data-browser

SANKEY (returning soon)

https://www.iea.org/data-and-statistics/data-tools/energy-sankey

https://www.iea.org/data-and-statistics/data-product/world-energy-balances
https://www.iea.org/data-and-statistics/data-product/world-energy-balances
https://www.iea.org/data-and-statistics/data-product/world-energy-statistics
https://www.iea.org/data-and-statistics/data-product/world-energy-statistics
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser
https://www.iea.org/data-and-statistics/data-tools/energy-sankey
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Learn more about energy statistics

Click here

Energy Statistics Manual 

• Available in 6 languages

• International framework for energy 

statistics

United Nations’ International 

Recommendations for 

Energy Statistics (IRES)

IEA Statistics website

• Available in 10 languages

• Data collection methodologies

• Consistent with the IRES 

framework
• Questionnaires

• Reporting instructions

Click hereClick here

https://www.iea.org/about/data-and-statistics/questionnaires
https://unstats.un.org/unsd/energystats/methodology/ires/
https://iea.blob.core.windows.net/assets/67fb0049-ec99-470d-8412-1ed9201e576f/EnergyStatisticsManual.pdf
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Beyond data collection

Data services for purchase

Energy Carbon Tracker

World Energy Balances & Statistics

Monthly Oil Data Service

Oil Information

Natural Gas Information

Coal Information

Electricity Information

Renewables Information

Energy Efficiency Indicators

Greenhouse gas emissions from energy

Energy Prices

Projections: Energy Policies of IEA 

Countries

Free products
Real-Time Electricity Tracker

Data and Statistics data browser

Energy Statistics Roadmap

Weather for Energy Tracker

Monthly OECD oil, gas and 

electricity statistics

Annual highlights
Energy balance, CO2 emissions, Energy Technology 

RD&D, Efficiency indicators, Gas Trade Flows

Data support for the Agency

A picture containing text, close

Description automatically generated

Electricity Market 
Report 2023

https://www.iea.org/data-and-statistics/data-product/iea-energy-and-carbon-tracker-2022
https://www.iea.org/data-and-statistics/data-product/world-energy-statistics-and-balances
https://www.iea.org/data-and-statistics/data-product/monthly-oil-data-service-mods-complete
https://www.iea.org/reports/oil-information-overview
https://www.iea.org/reports/natural-gas-information-overview
https://www.iea.org/reports/coal-information-overview
https://www.iea.org/reports/electricity-information-overview
https://www.iea.org/reports/renewables-information-overview
https://www.iea.org/reports/energy-efficiency-indicators-overview
https://www.iea.org/data-and-statistics/data-product/greenhouse-gas-emissions-from-energy
https://www.iea.org/data-and-statistics/data-product/energy-prices
https://www.iea.org/data-and-statistics/data-product/projections-energy-policies-of-iea-countries-3
https://www.iea.org/data-and-statistics/data-product/projections-energy-policies-of-iea-countries-3
https://www.iea.org/data-and-statistics/data-tools/real-time-electricity-tracker
https://www.iea.org/data-and-statistics?country=WORLD&fuel=Energy%20supply&indicator=Total%20primary%20energy%20supply%20(TPES)%20by%20source
https://www.iea.org/reports/designing-an-energy-statistics-roadmap
https://www.iea.org/articles/weather-for-energy-tracker
https://www.iea.org/data-and-statistics/data-product/monthly-oil-statistics
https://www.iea.org/data-and-statistics/data-product/monthly-gas-statistics
https://www.iea.org/data-and-statistics/data-product/monthly-electricity-statistics
https://www.iea.org/data-and-statistics/data-product/world-energy-balances-highlights
https://www.iea.org/data-and-statistics/data-product/co2-emissions-from-fuel-combustion-highlights
https://www.iea.org/data-and-statistics/data-product/energy-technology-rd-and-d-budget-database-2
https://www.iea.org/data-and-statistics/data-product/energy-technology-rd-and-d-budget-database-2
https://www.iea.org/data-and-statistics/data-product/energy-efficiency-indicators-highlights
https://www.iea.org/data-and-statistics/data-product/gas-trade-flows
https://www.iea.org/reports/energy-technology-perspectives-2023
https://www.iea.org/reports/world-energy-outlook-2023
https://www.iea.org/reports/renewables-2023
https://www.iea.org/reports/world-energy-investment-2024
https://www.iea.org/reports/global-critical-minerals-outlook-2024
https://www.iea.org/reports/electricity-2024
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Thank you!

Any questions?

BALANCES@iea.org 

mailto:BALANCES@iea.org
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