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ICT energy 
consumption

Energy 
efficiency of 
production

The use of 
ICT services

Main factors affecting ICT energy consumption

= X

Scope of the research: Traditional ICT services (IoT ja industrial automation are scoped out)



ICT Energy 
Consumption



New method
Phase 1. Define the  scope 
of the assessment and a 
high-level system 
boundary

Phase 2. Define the 
layered system boundary 
up to the component level

Phase 3. Assess  the total 
power consumption of the 
system (top-down and/or 
bottom-up)

Phase 4. Define the relevant 
protocols delivering the 
service and  shares of 
service-related traffic  on 
each protocol layer

Phase 5. Define the traffic 
classes and the share of 
service-related traffic in 
each  class

Phase 6. Assess the power 
consumption of the service

Phase 8. Perform uncertainty 
analysis and calculate the total 
uncertainty of the model and 
the range of results

Phase 7. Assess the CO2 
emissions of the service



The total energy consumption of ICT (TWh)

TWh

n= 1M rounds, 200 bins



1058 TWh of electricity

136 Loviisa nuclear power 
plants *

179 times the 2018 wind 
power capacity of Finland 
2018 **

Comparable to yearly 
domestic electricity 
consumption of Japan***

* https://www.fortum.fi/tietoa-meista/yhtiomme/energiantuotantomme/voimalaitoksemme/loviisan-voimalaitos
** https://fi.wikipedia.org/wiki/Tuulivoima_Suomessa
*** https://yearbook.enerdata.net/electricity/electricity-domestic-consumption-data.html

1 TWh = 1 000 000 000 000 Wh



The total energy consumption of programmatic 
online advertising (TWh)

TWh

n= 1M rounds, 200 bins
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https://github.com/3mission/energysim



Future Research



The shape of things to come…

Want to contribute?
Please contact matti.a.parssinen@aalto.fi
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Dataset MNIST: https://www.youtube.com/watch?v=3JQ3hYko51Y
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Energy efficiency in deep learning
Does more energy mean better results?

Experiment: N = 2825 permutations, 
val_acc >= 0.99  n = 127 

Ws is measured from NVIDIA 2080 Ti 
power_draw



What can I do?



EVERY ACTION COUNTS
–

NOT RELATIVE TO 
ANYTHING
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