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• Behavioral or systemic responses (mostly discussed in 
relation to energy efficiency improvements). 

• Often expressed as the percentage differences between 
expected savings and actual energy use after 
implementation of an energy efficiency improvement.
• An overall rebound effect of 100% means that the expected 

energy savings are entirely offset, leading 
to zero net savings 



• Direct
• For example, when consumers purchases a new car, which is more 

fuel-efficient than the old, they might drive more 
• Indirect

• Indirect rebound effect, involves money saved on reduced fuel 
consumption being spent on other energy-intensive goods and 
services

• Society/economy Wide
• Commonly defined within mainstream economics as the sum of 

indirect and direct
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• In most cases, energy-economic rebound effects assume that the consumer 
preferences and the social and economic structures have remained the same, 
and under these conditions, the demands of people and companies increase.

• The classical typology of rebound effects works well for cars, washing machines, 
and home heating systems, i.e. traditional consumer product. However, this 
type of scheme is not easy to apply to ICT-related products such as cloud 
computing because the satiation of consumer needs does not hold for ICT in 
the same way as it does for other products, and ICT tends to lead to increased
production of goods (Calvin 2015). 

• new consumption (and production) options that were not available earlier, e.g. 
increased availability and thus download of music and movies, which is possible 
at any time and from anywhere. 

• This calls for the need to go beyond the traditional understanding of rebound 
effects to grasp the potential energy use associated with Cloud Computing 
services (Walnum and Andrae 2015).



State-of-the art research. 
Greenhouse gas emissions in a life cycle perspective. 
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Streaming of video

• 0,12-0,24 kWh (28-57 gram CO2 eq.) 
• 1 hour streaming a day or 365 hours a year, increases the 

emissions of 10,2 kg CO2 ekv.- 20,8 from the  use fase. 
• Use phase of a phone typically between 2-3 years. Gives an 

between 20,4 and  62,4 kg CO2 eqv.. 
• By including the use phase, could increase the CO2 eqv

between 35-100 percent





Summary

• Lead to a wider application in other sectors of the economy and throughout 
society, than was initially foreseen
• Analyses of transformational effects within ICT emphasize the opportunities 

offered by these technologies. They discuss long-term and significant effects on 
innovation, productivity, and economic growth that increase economy wide 
energy use (Sorell 2007).



Sources

• Louis-Philippe, P. V. C., Jacquemotte, Q. E., & Hilty, L. M. (2020). Sources of variation in life cycle assessments of smartphones and tablet computers. Environmental 
Impact Assessment Review, 84, 106416.

• https://www.researchgate.net/publication/273438703_Environmental_Implication_of_extending_the_lifespan_of_mobile_phone_A_comparation_of_different_lif
estyles

• Walnum, H. J., & Andrae, A. S. (2016). The internet: Explaining ICT service demand in light of cloud computing technologies. In Rethinking Climate and Energy 
Policies (pp. 227-241). Springer, Cham.

• R. Galvin, The ICT/electronics question: Structural change and the rebound effect. Ecol. Econ. 120, 23–31 (2015)

• S. Sorrell, The Rebound Effect: An Assessment of the Evidence for Economy-Wide Energy Savings from Improved Energy Efficiency (UK Energy Research Centre, 
London, 2007)

• https://www.iea.org/commentaries/the-carbon-footprint-of-streaming-video-fact-checking-the-headlines

• https://www.nature.com/articles/s41558-020-0837-6

• https://www.iea.org/commentaries/the-carbon-footprint-of-streaming-video-fact-checking-the-headlines

https://www.researchgate.net/publication/273438703_Environmental_Implication_of_extending_the_lifespan_of_mobile_phone_A_comparation_of_different_lifestyles

