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Context

eCanDo EIT KIC Energy Proposal

Supportive Action ICT-ENSURE
www.ict-ensure.eu
Project Number 224017 

Call identifier: FP7-ICT-2007-2 

Expert Studies on ICT and

• Health
• Biodiversity
• Climate Change
• Natural Resource

Expert Study: The Role of ICT in Energy 
Consumption and Energy Efficiency

Lorenz M. Hilty, Vlad Coroama, Margarita Ossés de Eicker,  Thomas F. 
Ruddy, Esther Mülle, Technology and Society Lab ; Empa, St.Gallen, 
Switzerland 2009; www.empa.ch/tsl
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Perspective of the EC

The continued growth of the
European economy needs to be
decoupled from energy
consumption ... 

Indeed if nothing were to change, 
final energy consumption in the EU 
is predicted to increase up to 
25% by 2012... 

ICT have an important role to 
play in reducing the energy
intensity and increasing the
energy efficiency of the economy
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Facts

ICT
3,5% of 
electrical
power

Consumer
electronics

4,5% of electrical
power 

ICT 
responsible

for 2%
of CO2
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ICT‘s fast growing emissions

2005

2020

85%

15%
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3,6kg CO2/year

Consumes 5kg/year

Question...
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Data Centres – Energy Consumption

2001 to 2006 
energy demand

per server
increased by

facor 4

(Gartner Data Center Power 
and Cooling Challenge 2007)

Every 5 years
energy demand
per data center
will increase by

factor 2 

(Digital Really Trust survey
2008)

35% of energy
consumption for

cooling and 
30% for IT 
Hardware 

(American Power Conversion
Corporation white paper

Implementing Energy Efficient
Data Denters (2006))
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German Data Centers –
Energy Consumption Scenarios
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ICT for Energy Efficiency in
other Sectors

Process 
Optimizatio

n 25%

Optimized 
Logistics, 

13%

Integrated 
Process 
Chains, 
26%

Cement 
Industry, 

23%

Steel 
Industry, 

13%

ICT-Induced Energy Efficiency

European Commission (2008).
ICT for Energy Efficiency: Ad‐Hoc Advisory Group Report,
European Commission DG‐INFSO.
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First Results –
ICT and Energy

ICT‘s own energy consumption

ICT-induced energy efficiency
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Question...

293,8 Mio Google Queries/Day

equals to energy of

33447 (!!) light bulbs in one year
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What is ICT energy consumption

Energy Consumption refers to 
the transformation of energy

transformed at the point of use

ICT-related energy
consumption is the amount of 

energy consumed by a given ICT 
system in a given period of time
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Challenges in
ICT energy consumption

Printers, 
TVs, Set-
top boxes

Servers 
End user
devices

Infras-
tructure

(e.g. 
networks)

...

What belongs to ICT?

What to consider for energy consumption? 

Use Phase

Life Cycle
Approach

Production, 
use, disposal

LCA including
Infrastructure

of Service 
Providers
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What is Energy Efficiency?

Energy efficiency of System A is the ratio of 
the useful output of services from A to the
energy consumption by A (e.g. kByte/Ws)
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What is ICT-related Energy Efficiency?

Given two systems A and B producing
a functionally equivalent output of 
services Sa=Sb

Assume A contains subsystem C which
is an ICT system and B does not
contain that subsystem (B= A – C)

ICT-related Energy Efficiency is the
factor by which the energy
consumption of a system decreases if
an ICT system is added to it and all 
other things are kept equal.
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Challenges in ICT for
Energy Efficiency

ICT cannot
induce
energy

efficiency by
its own

Enabling
potential of 
ICT can be
realised in 

conjunction
with other
organisatio

n-al
solutions

Implementing
energy

efficiency
solutions
requires

more ICT... 

How to 
measure
energy

efficiency?
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Question...

1,75 KWh/year
1,17 Tons CO2
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Expert Study
Which Technologies belong to ICT?
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ICT-Related Energy Efficiency 
Potentials
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Quality of Data
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Conclusions

Research on ICT Energy Consumption and 
ICT-induced Energy Efficiency should be

integrated

Increase of ICT-induced energy efficieny will 
lead to a faster increase the ICT energy 

consumption ...

Decompose ICT into specific technologies
and application areas
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Last Question...
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Thank You!
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