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Our target: Understand the Energy-

Efficiency of Recharging 

• Because of losses in different components only part of 

the electricity is available for useful work 

– How many Joules of electricity from power grid are needed to 

perform one Joule of work in the mobile device? 
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Why this is relevant? 

• Electricity cost is not a prime concern of mobile phone 

users 

• As the number of phones is big the aggregate electricity 

consumption starts to be meaningful 

• But in some cases it influences also the individual user 

– Access to electricity is limited: developing countries, hiking, etc. 

– Self-generated energy 
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Recharging Chain 

• What is the efficiency of each component? 
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Measured Efficiency Rates  

• Less than 20% of electricity is used for useful work 
– The rest is lost in the conversions as heat 

• To produce 1 Joule of useful work about 7 Joules of electricity is 
needed from power grid 

• The efficiency of battery was surprisingly low in our experiments 
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Recharging electricity consumption and 

environmental impact 
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Yearly consumption, cost, and CO2 

emission per subscriber 

= 39 h of = 39 h of 

60W light 

bulb 

= 8 km of = 8 km of 

driving a 

car 



Estimates for recharging electricity 

consumption (1E9 KWH/YEAR) 



Thank You! 

Questions? 

Jukka K. Nurminen 

 

NGMAST’11 

14.9.2011 

 


