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 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



The importance of energy balances: bringing all information together iea

“...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 © OECD/IEA 2018



Qnergy Balances
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What is an energy balance?
Why do we develop energy balances?

rom energy statistics to energy
alances

nderstanding the flows of energy
enefits of energy balances
eyond energy balances
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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.



What is an energy balance?



nergy balances are a compact source of information
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 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

nergy balance can be depicted as a Sankey chart

People's Republic of China

BALANCE (2015)
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il products imp
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Stock changes

Exports

Power losses Own use

http://www.iea.org/Sankey/#?c=People's%20Republic%200f%20China&s=Balance

iea

I[rllemaﬂ;relal
. nergy Agency
1ea’

al consumption
(1906 Mtoe)

=l industry

© OECD/IEA 2018


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

Why do we develop energy
balances?



Why do we develop energy balances?

To understand overall energy use in country, e.q.

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
CO, emissions from fuel combustion

To assess data completeness and check quality of the various energy commodity
balances



The energy balance matrix
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s
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iea

»Columns present the
“commodity balances” for all
products

»1EA methodology uses ktoe

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

© OECD/IEA 2018



From energy statistics to
energy balances



Give your opinion by voting iea

»To convert mass to energy units, we need...

= Specific gravity
= Calorific value

= Emission factor

© OECD/IEA 2018



Answer jea

»To convert mass to energy units, we need

= Specific gravity

Typically in units of
energy per mass or
per volume

= Calorific value

= Emission factor

© OECD/IEA 2018



From energy statistics to energy balance — how? iea

Statistics Calorific Format — Energy

s Y ——) ——

by product X values change = balance

A calorific value -
e isthe amount of heat obtained from one unit (mass or volume)

of the fuel,
e andis the only way to convert a fuel quantity from natural

units (mass or volume) into energy units (e.g. ktoe).




Calorific values - the key to data quality

Net Calorific Bituminous
. Values coal
Production 100 TJ/kt
2ol e Production 23
Export 40 Import 25
Supply 80 Export 22.5
Statistical 0 \
differences
Input to 50 Inputto\\
Electricity Electricity
Final 30 P . el
. consumption
consumption

Need to collect good data for physical
guantities AND calorific values

Product 2

TJ/m Energy

balance
(excerpt)

Production

Import
Export

Supply

tatistical
ifferences

Input to
Electricity

Final
consumption

iea

Bituminous Product 2
coal

TJ TJ
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600



Understanding the flows of
energy



Understanding the flows of energy

Supply

Transformation

Final consumption
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iea
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1: Energy supply

nternatonal marine bunkers***

nternational aviation bunkers

Stock changes

TPES

A

Coal* @ il products
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a a
a a
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[u] 4]
a a
a a
a a
Q Q
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1]

46236

iea

Biofuels and | Electricity Heat Taotal**

waste
113508 0 0 | 2405835
1] 534 0| 548882
1] -1804 0| -58007
1] 4] 1] -B228
0 4] 1] -TTED
4] 0 4] 5870
113508 -1070 0 | 2973254

Source: IEA, Key World Energy Statistics, 2017

"High-level” information: TPES, Totals, etc...

© OECD/IEA 2018



1: Energy supply iea

Coal*il products Matural gas MNuclear Hydro  Geothermal,  Biofuels and Electricity Hea
solar, etc. waste

1868158 214760 0 112618 | 44509 | 95544 46236 113508 0

Production 2495635
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-9602 -2866 -41220 -2715 -58007

World total primary energy
supply by region

International marine bunkers™*
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0
0
0
0 9228
0
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Stock changes Net exporters
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600
400
20

[}
1w 1975 1880 L 1990 1965 on 205 kol s
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2015 data Others Mocco [ wigdee East B Non-0ECD Europe and Eurasia O china

B Non-0ECD Asia' [ Non-OECD Americas M afica [ Bunkers?

Total
2015 data

Source: IEA, Key World Energy Statistics, 2017

"High-level” information: Total primary energy supply, production, trade, etc...

© OECD/IEA 2018



2. Transformation and energy sectors

Electricity plants
CHP plants

Heat plant=s

Gas works

Qil refineries

Coal transformation
Liquefication plants
Other transformation

Energy industry own use

Coal* Crude oil* Oil products  Matural gas

Muclear Hydro  Geothermal,

iea

Biofuels and Electricity  Heat — Total™

solar, etc. waste
-125 -2253 -26070  -44509 -95844 -19980 21917 (502558 0 -528154
0 0 0 0 0 0 0 0 0 0 0
-121455 67 -ARJ5 -R2R3 n n n -1468 0 95903 -36975
4171 ° Transforming energy sources = ° o) o 3%
0| -533291\ e - — — — 0 0 0 -15803
-164982 0 0 0 0 0 0 0 0 0 -164982
-3642 2185 0 0 0 0 0 0 0 0 -1457
Coal fired power plantL
0 0 0 0 0 0 0
il - 0
Input [, [ Output
(coal) ey (electricity)

The concept of efficiency = output / input

© OECD/IEA 2018



Give your opinion by voting... iea

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

= 52%

= 65%

© OECD/IEA 2018



Answer jeal

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

= 37%
= 52%
= 65%

Source: I[EA, World Energy Balances, 2017

© OECD/IEA 2018



3: Final consumption

Coal®* Crude oil* Qil products

lotal final consumption 700754
Industry 538623
Transport 2442
Other 104100
Residential 49185
Commercial and public services 20185
Agriculture / forestry 13637
Fishing 0
MNon-specified 21083
Non-energy use 55589
-of which chemical{petrochemical o

3423
2066
0
0

1357
13567

477009
54755
262056
69391
355944
15731
17717
0

0
90804
55381

Matural gas Muclear

105420
38506
16602
40332
30102
10150

79

0

0
9980
8980

[— I — R — I A — |

Hydro

[— I — R — I A — |

Geothermal.
solar, etec.

26256
210

0
26046
21807
3564
640

36

Biofusls and
waste

90138
0
2047
88091
88091

Deliveries of energy products to all final consumers

Electricity  Heat

419401 83279
276246 | 55722
15449 0
127706 | 27556
65061 | 22409
26204 | 2163
8943 25

0 0
274599 | 2958
0 0

0 0

iea

Total*™

1905679
966131
298596
453222
3125599

77996
41041
0
51586
157730
66718

© OECD/IEA 2018



And finally iea

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

= Residential

= Transport

= Industry

© OECD/IEA 2018



Answer

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

Residential

-

Transport

Industry

~

iea

Total final consumption by sector in 2015

Source: IEA, World Energy Balances, 2017

B Industry

B Transport

M Residential

B Commerce and public
services

B Non-energy use

m Other

© OECD/IEA 2018



Benefits of energy balances



Developing high-level indicators iea

IEA Energy Atlas Select a topic | =

World map country profiles
Energy Indicators

R

";:i- “;:\—-

W ¥,

legend

Overall Energy Self-sufficiency (%)

Energy Intensity (TPES/GDP)
(toe/thousand 2005 USD)

Energy Intensity (TPES/GDP PPP)
(toe/thousand 2005 USD)

8, TPES/population (toe per capita)

B =10 toe per capita 0.5-1 toe per capit

A - W 5-10 toe per capita | 0.1-0.5 toe per
capita

B 255toepercapta 0.1 <loe per capit
“ 1-25t0e per capta  No data )
. year 2013 (or latest available)
v ’

&
l 1973 . 2013

Data by Internatonal Energy Agency

Source: [EA, World Energy Balances, 2017

Coupling energy balances data with various macro-economic variables

© OECD/IEA 2018



0.6

0.5 -

04 -

0.3 -

0.2 -

0.1 -

PES/GDP, 1990-2015 (toe/thousand 2010 USD PPP) iea

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

19901991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: IEA World Energy Balances (2017 edition)

© OECD/IEA 2018
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You can compare your country with the average of OECD and non-OECD countries also shown in the chart.



PES/Population, 1990-2015 (toe/capita) iea

China, TPES/population (toe per capita)

25

1990199119921993 199419951996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: IEA World Energy Balances (2017 edition)
© OECD/IEA 2018
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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.



elf-sufficiency — Production/TPES

14

1.2

0.8 \

—=Total self-sufficency

= Coal self-sufficiency

0.6

0.4

0.2

0 T T —T—T1T—T— 1717 "1 "T1T/ "1 1T T T T "1 T 1T T T T T T T
O H N MITILNONOOOAOHANMITLNONNMONOHNMET LD
R R E-EE-EEEEEEEE- -
LR R EEEEEEE-E-EEEEEEEEEEEEE]
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Source: IEA World Energy Balances (2017 edition)

Oil self-sufficiency

= Gas self-sufficiency

iea

© OECD/IEA 2018
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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.



Estimating CO, emissions from fuel combustion

Figure 3. Trend in CO; emissions from
fossil fuel combustion

GtCO;
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Source: Carbon Dioxide Information Analysis Center, Oak Ridge
Mational Laboratory, US Department of Energy, Oak Ridge,

Pt

/\/
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__#___ﬂ_—ﬂ_,fr‘*“"'ﬁV/JF"

1870 18390 1910 1930 1950

Tenn., United States.

Based on energy balances and IPCC methodologies

1970 1990 2010

iea

Source: IEA, World CO, Emissions from
Fuel Combustion, 2016

© OECD/IEA 2018



Projecting energy demand across countries

I Change in primary energy demand, 2016-40 (Mtoe)

Eurasia
@ China
%0 P Middle East 50
> A0S &
United Japan
States TRt
Southeast
Africa Asia

Inclia

Central &
South America

Comparability of energy statistics across countries is key

iea

Source: IEA, World
Energy Outlook, 2017

© OECD/IEA 2018



Beyond energy balances



Beyond energy balances: monitoring energy efficiency iea

Figure 4.4 e Breakdown of residential consumption by end use in 2010 for

20 selected OECD countries

Appliances (OECD 14) OECD (20)

Televisions 4% 49

Clothes washers
Dishwashers

Refrigerators (Gl =15
& freezers

Other
appliances

Bl space heating [ Appliances
[0 water heating [ Lighting

[ cooking ] Space cooling

Source: IEA, Energy Efficiency Indicators:

Note: The breakdown into individual appliances is ovailable only for 14 countries. el
Fundamentals on Statistics, 2014

Starting from energy balances and getting more insights in energy efficiency

© OECD/IEA 2018



Qearn more about Energy Statistics iea

The IEA produced a comprehensive Energy Statistics Manual covering most of our data
collection methodologies, consistently with the IRES framework.

A comprehensive Energy Statistics ke
Manual available in 10 languages. Visit the IEA's Statistics website to access

Energy Statistics

MANUAL additional resources, including our questionnaires,
glossary and documentation related to our data

Click on the manual to ‘ Jif 1 collection methodologies.

download it free of charge! . Ta

To learn more about the international L
framework for energy statistics R ®
' By
please refer to the United Nations' Statistics lea
International Recommendations for

Energy Statistics (IRES). STATISTICS
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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.lea.org/statistics
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