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Overview

� Worldwide Energy Needs
� Thin Client Computing
� Energy Consumption of Thin Client 

Computing
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Worldwide Energy Needs

Equipment Type Est. Consumption 
2007 (GW)

Est. Annual 
growth rate

Data centers 26 12%

PCs 28 7.5%
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Network Equipment 22 12%

TVs 40 9%

Others 40 5%

Total 156



Worldwide Energy Needs

� Currently 2.5 – 3% of worldwide energy 
consumption

� 8% of the annual electricity production
� In 2020 approx. 14% of worldwide energy 

consumption
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� Only use phase!
� Production of a desktop PC consumes the same 

ammount of energy as 3 – 4 years of the use 
phase.



Worldwide Energy Needs

� We need to focus on the energy efficiency 
of ICTs

� Reduce energy consumption during use phase
� Increase use time in life cycle of equipment
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Thin Client Computing
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Thin Client Computing

+ Client terminal 
consumption is 
significantly lower 
(4W)

+ More efficient use of 
resources in the 
server

�� Additional equipment 
required

�� Thin client protocol 
overhead

�� Network and server 
equipment needs to be 
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server
+ Less performance 

requirements for the 
client terminal �  
Longer life cycle

equipment needs to be 
cooled



Thin Client Computing

� 500 users
� 20 sessions per server
� Single switch
� Data Centre PUE = 2.0
� Software CPU load = 

20%
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20%
� Client protocol BW = 5 

Mb/s



Thin client computing

Power consumption of a desktop PC and a thin client
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Thin client computing

Power consumption of a desktop PC, a laptop PC and a 
thin client
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Thin client computing

� Replacing the desktop PC with a laptop PC
� A laptop PC performs the same functionality as a 

desktop PC
� A laptop PC consumes � 35% of the energy 

consumed by a desktop PC
� Similar optimizations have not been accounted for 
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� Similar optimizations have not been accounted for 
in the network equipment and servers

� Optimization of energy efficiency of network 
equipment and servers will be required



Conclusions

� Worldwide energy footprint of ICTs is high 
and increasing rapidly

� Energy efficiency needs to be increased by
� Reducing Power Consumption of ICTs
� Increasing Use Time in Life Cycle
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� Thin client computing provides a more 
energy efficient network paradigm

� Provided that power consumption of individual 
equipment is also increased



Thank you for your attention
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Questions?


