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演示者
演示文稿备注
 An analysis of energy problems requires a comprehensive presentation of basic statistics in original units but the usefulness of such basic data can be considerably improved by expressing them in a common unit suitable for uses such as estimation of total energy supply, forecasting and the study of substitution and conservation. 

  The energy balance is a presentation of the basic supply and demand data for all fuels in a manner which shows the main fuels together but separately distinguished and expressed in a common energy unit.

Check before start:
Access to internet
Sankey Charts in Mozilla
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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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Energy Balances

 What is an energy balance?
 Why do we develop energy balances?
 From energy statistics to energy 

balances
 Understanding the flows of energy
 Benefits of energy balances
 Beyond energy balances

演示者
演示文稿备注
This presentation is divided in 5 parts:
We will see what is an energy balance and how it differs from the commodity balance
Then we will see how and why to calculate an energy balance.
Then we will look at how the IEA energy balance looks like and what could be their uses.
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What is an energy balance?
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Energy balances are a compact source of information

Electricity and 
heat output

Non-energy use

Other final 
consumption

Transformation and 
energy industries 

own use

Industry

Transport

Final consumption

Supply

Totals

Global picture of energy 
situation in a country

Comparable information
for all products

Comparable energy 
units (Mtoe)

演示者
演示文稿备注
 There are different ways an organisation can present its energy balances depending on conventions and emphasis.
 This is an energy balance and it is a matrix with the flows and products.
 In the columns we have the various sources of energy and in the rows we have the different origins and uses.
 Only in an energy balance you can align all products and compare them since they are all reported with the same energy unit. 
 The last column “Total” equal the total of all columns and it is only in an energy balance that we can compute the total energy supply and consumption of a country.
 This format allows the easy comparison of the contribution each fuel makes to the economy and their interrelationships through the conversion of one fuel into another.

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

http://www.iea.org/Sankey/#?c=People's%20Republic%20of%20China&s=Balance

演示者
演示文稿备注
Another way to present an energy balance is through the sankey flow. It is exactly the reverse matrix with the products and flows. 

The arrows show the energy flows from production to final consumption. You can see that flows can be combined, splitted and traced through a series of events. The width of the arrows are proportional to the flow quantity.

Use also the timeline to show how the energy balance evolves over time.


http://www.iea.org/Sankey/%23?c=People's%20Republic%20of%20China&s=Balance
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Why do we develop energy 
balances?
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Why do we develop energy balances?

To understand overall energy use in country, e.g.
 compute the total energy use
 assess  relative contribution of different sources in energy mix / different 

sectors in energy demand
 compute efficiencies of various transformation processes (e.g. electricity 

generation)

To estimate high-level indicators (self-sufficiency, intensity, ..) and 
CO2 emissions from fuel combustion

To assess data completeness and check quality of the various energy commodity 
balances
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The energy balance matrix

All data are comparable thanks to a common energy unit - Total energy can be defined

Columns present the 
“commodity balances” for all 
products

IEA methodology uses ktoe
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From energy statistics to 
energy balances
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Give your opinion by voting

To convert mass to energy units, we need…

 Specific gravity

 Calorific value

 Emission factor
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Answer

To convert mass to energy units, we need

 Specific gravity

 Calorific value

 Emission factor

Typically in units of 
energy per mass or 
per volume
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From energy statistics to energy balance – how? 

Statistics
by product

Energy 
balance

x

x Format 
change =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 natural 

units (mass or volume) into energy units (e.g. ktoe).
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Calorific values – the 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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Understanding the flows of 
energy
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Understanding the flows of energy

Supply

Transformation

Final consumption

Rows present energy flows 
across the various 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, 2017
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2: Transformation and energy sectors

The concept of efficiency = output / input

Input    
(coal)     

Output
(electricity)

Transforming energy sources 
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Give your opinion by voting…

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

 37%

 52%

 65%
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Answer

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

 37%

 52%

 65%

Source: IEA, World Energy Balances, 2017
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3: Final consumption

Deliveries of energy products to all final consumers
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And finally

What is the largest energy-consuming sector in the world?

 Residential

 Transport

 Industry
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What is the largest energy-consuming sector in the world?

 Residential

 Transport

 Industry

29%

29%

22%

8%

9%
3%

Total final consumption by sector in 2015

Industry

Transport

Residential

Commerce and public
services

Non-energy use

Other

Answer

Source: IEA, World Energy Balances, 2017
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Benefits of energy balances
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Developing high-level indicators

Coupling energy balances data with various macro-economic variables

Source: IEA, World Energy Balances, 2017
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TPES/GDP, 1990-2015 (toe/thousand 2010 USD PPP)

Source: IEA World Energy Balances (2017 edition)

0

0.1

0.2

0.3

0.4

0.5

0.6

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

China TPES/GDP (toe per thousand 2010 USD PPP)

演示者
演示文稿备注


You can compare your country with the average of OECD and non-OECD countries also shown in the chart.
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TPES/Population, 1990-2015 (toe/capita)

Source: IEA World Energy Balances (2017 edition)
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演示者
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TPES/population is a rough indication of how much energy is consumed per person.

You can compare your country with the average of OECD and non-OECD countries also shown in the chart.
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Self-sufficiency – Production/TPES

Source: IEA World Energy Balances (2017 edition) 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

Total self-sufficency

Coal self-sufficiency

Oil self-sufficiency

Gas self-sufficiency

演示者
演示文稿备注
Self sufficiency is how much energy demand is met by the production. Are you able to produce what you consume?

The line 100% is an indication of self sufficiency. If you are above the 100% line, it means your country is self sufficient and below is not self sufficient.

In this graph, you can see that China used to be self sufficient till around 1994. After that since China’s economy has been growing a lot, it is no more self sufficient for all products since 2009. It is interesting to see that China one of the biggest coal producer is not self sufficient for coal since 2009 and for Oil it’s self sufficiency has been decreasing over the years and is below 50% in 2012 according to our statistics.
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Estimating 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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Projecting energy demand across countries

Comparability of energy statistics across countries is key

Source: IEA, World 
Energy Outlook, 2017
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Beyond energy balances
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Beyond energy balances: monitoring energy efficiency

Starting from energy balances and getting more insights in energy efficiency

Source: IEA, Energy Efficiency Indicators: 
Fundamentals on Statistics, 2014
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Learn more about 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

演示者
演示文稿备注
Link for Energy Statistics Manual: https://www.iea.org/publications/freepublications/publication/energy-statistics-manual.html

IEA statistics: https://www.iea.org/statistics/

Link for IRES: https://unstats.un.org/unsd/energy/ires/
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www.iea.org/statistics
IEA
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