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What is an energy balance?

ÂA framework telling how energy is 

produced, traded, transformed and 

consumed in a country

ÂDefining energy flows within the 

boundaries of economic sectors

ÂReconciling supply and consumption 

data

The energy balance is where the 

understanding of energy use starts.



INTERNATIONAL

ENERGY AGENCY

Worldwide Trends

in Energy Use and 

Efficiency

Key Insights from

IEA Indicator Analysis

ENERGY

INDICATORS

© OECD/IEA - 2009

What information do the energy 

balances give?

ÂSupply: production, imports, 

exports, stock changes

Total Primary Energy Supply

ÂDemand: transformation and energy 

sectors, industry, transport, others 

(residential, services, etc.)

Total Final Consumption
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What energy indicators can you 

get from the energy balance?

ÂAggregate indicators (top of the 

Indicators Pyramid)

ÂEfficiency of the electricity sector

ÂWhat about the other final uses?
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Aggregate indicators

Evolution of Total Final Consumption per Capita and per GDP for Russia

You can only get the overall trend, not the drivers behind it.
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Energy efficiency of the power 

sector
Efficiency of Electricity Generation in Main Activity Power Plants

Most IEA countries have improved the efficiency of their power sector. There 

is still room for improvements though.
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Fuel and CO2 savings potential

Technical fuel and CO2 savings potential for main activity producers based 

on 2006 values

Improving the efficiency of electricity generation can lead to huge savings.

One third of the potential savings would come from IEA member countries, 

making it important for all countries to improve the efficiency of power production.
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What about the other sectors?

ÂIndustry

ÂServices

ÂTransport

ÂResidential

Energy balances are a good 

foundation to start understanding 

energy efficiency trends, but have 

their limits: you need to go deeper.

Need more detailed 

breakdown and 

activity data

Energy per value-

added
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What can we not see from 

energy balances?

ÂEnergy use by end-use

ÂUnit energy consumption

ÂEfficiency trends of each big sector

ÂEnergy savings
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Energy consumption by end-use 

(1)

Household Energy Consumption by End-use, IEA19

Space heating energy consumption increased by only 5%. In contrast, 

appliances energy consumption (mostly electricity) grew by 52% and has 

overtaken water heating as the second-largest end-use.
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Energy consumption by end-use 

(2)

Household Electricity Demand by End-use, IEA19

Electricity consumption in the residential sector increased by 41% between 

1990 and 2006.

Appliances are responsible for almost 60% of the increase.
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Energy consumption by end-use 

(3)

Share of Large and Small Appliances in Total Appliances Energy 

Consumption, EU15

The share of large appliances in total appliances energy consumption is 

declining, due to the policies implemented (minimum energy performance 

standards, appliances labelling, etc.)
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Unit energy consumption

Unit Energy Consumption of Selected Appliances, IEA13

The UEC of large appliances declined due to policies and energy efficiency 

requirements. However, the evolution of technology offset this trend for 

televisions as the screens became larger and larger.
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Energy efficiency trends of 

each sector (1)
Sector Intensities and Total Economy Effect, IEA17

The manufacturing and service sectors are the main contributors to 

improvements in energy efficiency.
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Energy efficiency trends of 

each sector (2)
Evolution of Sub-sector Energy Intensities in the Manufacturing Sector, 

IEA21

All manufacturing sub-sectors but one became more efficient in 2006 than 

in 1990. The best performers are the metal products & equipment and the 

chemicals sectors.
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Energy efficiency trends of 

each sector (3)
Energy per Passenger-kilometre by Mode, IEA21

The energy efficiency of all passenger transport modes improved between 

1990 and 2006. Trains and buses are the more efficient modes.
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Long-term Energy Savings from Improvements in Energy Efficiency and 

Sectors Contribution, IEA11

Without energy savings resulting from energy efficiency improvements, TFC in 

11 IEA countries would have been 63% higher in 2006. The manufacturing 

sector (41%), followed by households (23%) contributed the most to the savings.
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How does it translate in policies 

and forecasting? (1)
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Buildings Sector Energy Demand by Scenario, 2005-2050

Energy demand is reduced by around one-third below the Baseline level in 

2050 in the ACT Map scenario and by 41% in the BLUE Map scenario.
Source: Energy Technology Perspectives 2008
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How does it translate in policies 

and forecasting? (2)
Residential Savings below the Baseline in the BLUE Map Scenario by End-

use, 2050

Space heating, appliances and water heating account for 80% of the energy 

savings below the Baseline level in 2050 for the residential sector.
Source: Energy Technology Perspectives 2008
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Conclusion

ÂA sound energy balance is the 

foundation for understanding 

energy efficiency trends.

ÂOne needs to go deeper to analyse 

properly the developments in 

energy efficiency and indentify the 

end-uses with the highest potential 

for improvements.
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Thank you!

Olivier.lavagne@iea.org

Energyindicators@iea.org
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