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Session 3 overview 

• The importance of energy balances 

• How to read an energy balance? 

• Aggregated indicators from the energy balances 

• Example of applications of aggregated indicators 

• Practical exercise 
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“…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 

The importance of energy balances: bringing all information together 
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The complete picture – Sankey diagram example of energy balance 

 

“Energy balances” are the starting point to develop energy indicators 
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Why do we develop energy balances? 

To understand overall energy use in country, from supply, to 

transformation and final consumption sectors. 

To estimate high-level indicators and CO2 emissions from fuel 

combustion 

To assess data completeness and check quality of the various energy 

commodity balances 
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How to read an energy 

balance? 
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The energy balance table 

 

• Columns present the 

“commodity balances”  

for all products 

 

 

• All data are comparable 

thanks to a common  

energy unit  

 

 

• Total energy can be defined 
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Quiz 

 

How to convert mass (energy commodities) to energy units 

(energy balances)? 

 

A. Density 

 

B. Calorific value 

 

C. Carbon content 
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Answer 

 

How to convert mass (energy commodities) to energy units 

(energy balances)? 

 

A. Density 

 

B. Calorific value 

 

C. Carbon content 

 

Typically in units 

of energy per 

mass (kJ/kg) 
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Understanding the main energy flows 

Supply 

Transformation 

Final consumption 

Rows present energy flows  
across energy products 

Three main “blocks” of flows 
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1: Energy supply 

“High-level” information: TPES, Totals, etc… 

Source: IEA, Key World Energy Statistics, 2017 
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1: Energy supply 

“High-level” information: Total primary energy supply, production, trade, etc… 

Source: IEA, Key World Energy Statistics, 2018 
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2: Transformation and energy sectors 

Input     

(coal)      
Output 

(electricity) 

Transforming energy sources  

The concept of transformation efficiency = output / input 
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Quiz 

What is the average efficiency for a coal electricity-only power plant? 

 

A. 37% 

 

B. 52% 

 

C. 65% 

 

Source: IEA, World Energy Balances, 2018 
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Answer 

What is the average efficiency for a coal electricity-only power plant? 

 

A. 37% 

 

B. 52% 

 

C. 65% 

 

Source: IEA, World Energy Balances, 2018 
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3: Final consumption 

Delivery of energy products to all final consumers (sectors) 
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Quiz 

 

What is the largest energy-consuming sector globally? 

 

 Residential 

 

 

 

 Transport 

 

 

 

 Industry 
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What is the largest energy-consuming sector globally? 

 

 Residential 

 

 Transport 

 

 Industry 

 

Answer 

Source: IEA, World Energy Balances, 2018 
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Aggregated indicators from 

the energy balances 
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From energy balances we derive high-level information 

Supply 

Transformation 

Final 

consumption 

Efficiencies of 

transformation sector 

Shares of energy 

consumption by sector 

Energy intensity, 

Self-sufficiency … 
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…calculate aggregated energy intensities and other indicators 

Coupling energy balances data with various macro-economic variables: Tracking SDG 7.3 al 

global level 
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…understand the shares of sectors in total final consumption 

Key to understand where energy is used and to define policy priorities 

* Total Final Consumption 

excluding Non-energy uses 

Source, IEA World Energy Balances, 2018  
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... project energy demand across countries 

 

Comparability of energy statistics across countries is key 

Source: IEA, World 

Energy Outlook, 2013 
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… estimate CO2 emissions from fuel combustion 

 

Based on energy balances and IPCC methodologies 

Source: IEA, World CO2 Emissions from 

Fuel Combustion, 2016 
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Long-term CO2 projection for 2 different policy scenarios 

Source: IEA, World Energy Outlook, 2018 
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Example of applications of 

aggregated indicators 
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Indicators: key to set targets and tracking efficiency progress 

Country Targets on Energy Efficiency 

Malaysia Reducing Electricity Consumption by 8% in 2025. 

Myanmar Reducing Electricity Consumption by 20% in 2030. 

Philippines • Reducing TFC by 1% per year until 2040, 

equivalent with the reduction of one third of 

energy demand. 

• Reducing Energy Intensity (TFC/GDP) by 40% in 

2040 as compared to 2005 level. 

Thailand Reducing Energy Intensity (TFC/GDP) by 30% in 2036 

compared 2010 level. 

Vietnam • Reducing TFC by 8% in 2020 as compared to BAU. 

• Reduce Energy Intensity of Energy Intensive 

Industries by 10% by 2020. 

But what indicators? 

 
Reduce EI by 
20% in 2020 
30% in 2025 

based on 
2005 level 

Source: ASEAN Plan of Action for Energy Cooperation (APAEC)  
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Reduce EI by 
20% in 2020 
30% in 2025 

based on 
2005 level 

Country Targets on Energy Efficiency 

Brunei Darussalam Reducing Energy Intensity (TFC/GDP) to 2035 by 45% based in 2005 

level. 

Cambodia • Reducing TFC by 20% in 2035 compared to BAU. 

• Industry: up to 20% in garment factories and 70% in ice factories 

• Residential: up to 50% 

• Commercial: 20 to 30% 

• Rural Electrification Energy Savings: up to 80% 

• Replacement of biomass use 30-50% 

Indonesia • To achieve 1% energy intensity reduction per annum. 

• Reducing TFC in 2025 by 17% in industry, 20% in Transportation, 

15% in household, 15% in commercial building compared to BAU. 

Lao PDR Reducing TFC 10% in 2030 compared to BAU. 

Source: ASEAN Plan of Action for Energy Cooperation (APAEC)  

Indicators: key to set targets and tracking efficiency progress 

But what indicators? 
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Example of application – Thailand  

•  20-year Energy Efficiency Development Plan 

(EEDP) is formulated with a target to reduce 

energy intensity by 25% in 2030 compared with 

that in 2005. 

  or  

• reduction of final energy consumption by 20% in 

2030, or about 30,000 ktoe. 
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Example of application – Thailand  

• The priority  sectors are the transportation 
sector (13,400ktoe in 2030) and the industrial 
sector (11,300ktoe in 2030). 

• Both mandatory measures, via rules and 
regulations, and supportive/promotional 
measures will be introduced.  

- mandatory measures: Minimum Energy 
Performance Standards (MEPS) and energy 
efficiency labelling 

- supportive and promotional measures: Standard 
Offer Program (SOP), or funding for the amount of 
energy saving achieved, which can be proven or 
assessed. 
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Vietnam 

• A target of 8%–10% in savings is expected to be 
achieved by 2020 

• The government monitors progress in meeting the 
targets through estimates of energy intensity 

• It is difficult to assess the degree to which Viet Nam has 
met the government’s energy efficiency targets – however 
there have been initiatives promoting EE. 

Source: ADB (2015) Energy efficiency developments and potential energy 

savings in the greater mekong subregion 
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Example of application – Myanmar 

• The Myanmar Energy Master Plan provides 
supply strategies through viable energy mix 
scenarios to secure the stable and reliable 
energy supply in the long term view.  

• Developed to ensure the efficient use of energy 
resources, to create effective investment 
environment, to employ innovative technologies 
and to minimize the environment and social 
impacts 

• Designed to ensure the integration of Global and 
ASEAN commitments and to provide strategic 
support to the national Government 
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Example of application – Myanmar 

• Example of aggregated indicators and high-

level data used to characterize the national 

energy systems – and projections for 2030. 
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Resources on Energy Statistics 

The IEA produced a comprehensive Energy Statistics Manual covering most of our data 

collection methodologies, consistently with the IRES framework. 

 
A comprehensive Energy Statistics 

Manual available in 10 languages. 

Click on the manual to 

download it free of charge! 

To learn more about the international 

framework for energy statistics, 

please refer to the United Nations’ 

International Recommendations for 

Energy Statistics (IRES). 

Visit the IEA’s Statistics website to access 

additional resources, including our questionnaires, 

glossary and documentation related to our data 

collection methodologies.  

STATISTICS 
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