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Topics

Presentation of website

ODYSSEE – an indicator or two
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Odyssee

Database on energy 

efficiency indicators 

and energy 

consumption by end-

use and their 

underlying drivers in 

industry, transport 

and buildings.
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Some selected indicators
- how to calculate

Decomposition

Facility displays the various factors behind

changes in energy consumption.

ODEX – energy efficiency index

Combination of the different assessments of

energy efficiency progress by end-use to get
one trend for the whole sector.
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�Since 2007 the reduction of activity (-30 Mtoe) is the main 

driver of the decrease of consumption (-50 Mtoe); 

�Energy savings had a much lower impact since 2007 (3.4 

Mtoe/yr compared to 7.6 Mtoe/yr over 2000-2007).

�Structural effects had a low impact on the consumption 

variation.
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Decomposition, Industry, example, histogram
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Energy savings: technical savings; based on specific consumption per unit of 

production (in physical terms or production index)
Other: "negative" savings due to inefficient operations



Decomposition - industry
Industrial energy consumption is changing under the influence of 
various factors:

� Change in total industrial activity, measured with the 

production index (IPI)  (“activity effect”);

� Structural changes, i.e. the fact that the production* of 
individual branches with different specific consumption are 

not growing at the same rate (e.g. if production of machinery 
is growing much faster cement production, this will decrease 
the overall consumption of industry, all things being equal, as 

machinery less energy intensive);

� Technical energy savings (i.e. change in the branches’ 
specific energy consumption) (calculated from ODEX);

� Other effects: mainly "negative" savings due to inefficient 
operations in industry.

*Production measured in physical units or with IPI 
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Example of decomposition, 
calculation

Consumption variation between 2000 and 2016 = 1.2 – 0.85 = 0.35 Mtoe

- Quantity effect = Variation of energy consumption due to the increase
in production of cement between reference year (2000) and year t 

(2016): (Q[i,t]-Q[i,0])*(E[i,0]/Q[i,0])=(15-10)*0.085=0.425 Mtoe

- Unit consumption effect = variation of consumption due to variation in 
unit consumption (E[i]/Q[i]) = Q[i,t]*(E[i,t]/Q[i,t]-E[i,0]/Q[i,0]) =15*(0.085-

0.080)=-0.075 Mtoe = energy savings
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Year Energy consumption

(Mtoe) E

Production

(Mt) Q

Specific consumption

(Mtoe/Mt) E/Q

2000 0.85 10 0.085

2016 1.2 15 0.080

Consumption variation = quantity + unit consumption effect = 
0.425 – 0.075 = 0.35



A glance in the databases
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Decomposition, households

Energy consumption of households between two years, t and t0 is 
changing under the influence of various factors :

� Climatic effect (due to climatic difference between years t and t0);

� Change in number of occupied dwelling (“more dwellings effect”);

� Evolution of lifestyles:

• Average floor area of dwelling for space heating (“larger homes”);

• More appliances (electrical appliances, central heating);

� Technical energy savings (calculated from ODEX);

� Change in heating behaviors.
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ODEX – Odyssee energy
efficiency index
�In ODYSSEE, an energy efficiency index is calculated at sector level
(i.e. industry, transport, households) and for all final consumers to
assess energy efficiency progress.

�The energy efficiency index by sector combines the trends observed in
the various indicators of specific energy consumption by sub-sector or

end-use, by weighting indices of specific consumption by sub-sector (or
end-use) with the share of each sub-sector in the sector’s energy
consumption.

�Indices are used to enable to express specific consumption by sub-
sector or end-use in different physical units so as to be as close as
possible to energy efficiency evaluation (e.g. toe/ton, toe/IPI for

industry, toe per pkm or tkm in transport, toe/m2 or kWh/appliance for
households).
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Calculation of energy efficiency index in 3 

steps

1. Calculation of energy efficiency indicators by sub-sector from 

energy consumption and activity data by sub-sector and 

conversion in indices;

2. Calculation of weighting factors by sub-sector, i.e. shares of 

sub-sector’s consumption in total consumption of the sector;

3. Calculation of the energy efficiency index for the sector as a 

whole.
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Principe of calculation of energy efficiency index*

1. Specific consumption

(Index by sub-sector)

2010 2011 2012 2013

Chemicals (toe/100)

(index)

8.5

(100)

8.3

(98)

8.2

(96)

8.2

(96)

Steel (toe/tonne) 

(index)

0.30

(100)

0.29

(97)

0.26

(87)

0.25

(83)

2. Energy consumption
(Weight)

Chemicals (Mtoe) 

(%)

20

(50)

20

(48)

20

(44)

22

(46)

Steel (Mtoe) 

(%)

20

(50)

22

(52)

25

(56)

26

(54)

3. Sector index 100 97.4 90.9 88.6

IE2011 = IE2010 x (98/100 x 0.48  + 97/100 x 0.52) = 97.4

IE2012 = IE2011 x (96/98 x 0.44 + 87/97 x 0.56) = 90.9

IE2013 = IE2012 x (96/96 x 0.46 + 83/87 x 0.54) = 88.6  � Energy efficiency improvement of 
11.4% between 2010 and 2013 (=100-88.6)

* Fictive example considering only 2 branches of industry)
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Thank you for your attention!

Any questions?

Contact information

Jane Rusbjerg: jru@ens.dk
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