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Global primary energy consumption by source
Primary energy¹ is based on the subs3tu3on method² and measured in terawa6-hours³.
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Data source: Energy Ins3tute - Sta3s3cal Review of World Energy (2024); Smil (2017)
Note: In the absence of more recent data, tradi3onal biomass is assumed constant since 2015.
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1. Primary energy: Primary energy is the energy available as resources – such as the fuels burnt in power plants – before it has been transformed.
This relates to the coal before it has been burned, the uranium, or the barrels of oil. Primary energy includes energy that the end user needs, in the
form of electricity, transport and hea3ng, plus inefficiencies and energy that is lost when raw resources are transformed into a usable form. You can
read more on the different ways of measuring energy in our ar3cle.

2. Subs8tu8on method: The ‘subs3tu3on method’ is used by researchers to correct primary energy consump3on for efficiency losses experienced
by fossil fuels. It tries to adjust non-fossil energy sources to the inputs that would be needed if it was generated from fossil fuels. It assumes that
wind and solar electricity is as inefficient as coal or gas. To do this, energy genera3on from non-fossil sources are divided by a standard ‘thermal
efficiency factor’ – typically around 0.4 Nuclear power is also adjusted despite it also experiencing thermal losses in a power plant. Since it’s
reported in terms of electricity output, we need to do this adjustment to calculate its equivalent input value. You can read more about this adjustment
in our ar3cle.

3. Wa=-hour : A wa6-hour is the energy delivered by one wa6 of power for one hour. Since one wa6 is equivalent to one joule per second, a
wa6-hour is equivalent to 3600 joules of energy. Metric prefixes are used for mul3ples of the unit, usually: - kilowa6-hours (kWh), or a thousand
wa6-hours. - Megawa6-hours (MWh), or a million wa6-hours. - Gigawa6-hours (GWh), or a billion wa6-hours. - Terawa6-hours (TWh), or a trillion
wa6-hours.
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AT2 - Robotique et Société - Journée d'échanges sur l'éthique en robotique 
7 décembre 2022

https://www.gdr-robotique.org/actualite/?id=8d1863e99b66b9ef14bd0f8fb847cb08
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Il faut proposer une vision



Méthode de calcul du pouvoir polluant 
« la pollution dont vous êtes le héros »



2 actions possibles 
- diminuer les revenus ( décroissance )

- plus de poids aux salaires ( découplage )

salaires polluants
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Proposition d’indicateur: 
- la pollution par euro dépensé  

 
e.g. Système plus intelligents, plus agiles, plus adaptables  

demandantplus de conception. donc plus de personnel 
extrayant les ressources 

 
e.g. high knowledge for low-techs

Il faut proposer une vision




