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Energy is a major challenge for humanity, with needs constantly increasing according to demography but also to a 
certain quality of life. In 40 years, humanity has doubled its energy needs which are estimated today at nearly 170,000 
TWh, of which approximately 30,000 TWh are consumed in electric form. Approximately 90% of the total energy comes 
from fossil resources with the inherent problems of pollution and limitation of reserves leading to an irreversible 
increase in energy prices and an ecological policy that is most often punitive. Faced with this, renewable energies are 
emerging as an inevitable alternative. The estimates (Fig.1) clearly show the abundance of these natural resources which 
can theoretically cover several thousand times the needs of humanity [1]. However, technical constraints and 
profitability thresholds limit the possibilities of exploiting these resources. Today, approximately 29% of electrical 
energy comes from renewables if one includes hydraulic resources. The announced development objectives seem more 
than uncertain and the development of nuclear power seems inevitable. 

This work draws up a state of the art of renewable electrical energies: Photovoltaic [2-3], wind [4-5], marine energies 
[6-8], mentioning the resources, the technical limits and the profitability thresholds and the installed powers in the 
world.  

 

Fig. 1. Energy reserves of the planet [1] 

Bibliography  

[1] Frans W. Saris, "Towards a Sustainable Society: Considerations from a Natural Science Perspective", The 
International Journal of Social Quality; Oxford Vol. 12, N° 1,  (Jun 2022).  

[2] Stéphan ASTIER, "Électricité photovoltaïque et transition énergétique - Du rayonnement solaire au générateur PV" 
Techniques de l'ingénieur D3935 V2, 10 Septembre 2021. 

[3] Abdelilah SLAOUI, "Électricité photovoltaïque : matériaux et marchés", Techniques de l'ingénieur BE 8 579v5, 
Novembre 2024. 

[4] Bernard Multon, "Production d'énergie électrique par ressources renouvelables", Techniques de l'ingénieur BE 8 
579v5, Mai 2003.  

[5] Marc RAPIN, "Éoliennes - Évolution, principes de base et potentiel de conversion", Techniques de l'ingénieur 
BM4640 V4, 10 août 2024. 

[6] Ifremer, Énergie & matériaux, https://www.ifremer.fr/fr/energie-materiaux 
[7] https://www.maisondelamer.org/ressources/energies-marines-renouvelables/ 
[8] Iremer, "Les énergies marines renouvelables : qu'est-ce que c'est ?", 

https://archimer.ifremer.fr/doc/00174/28504/26853.pdf  

mailto:hocine.menana@univ-lorraine.fr
https://www.ifremer.fr/fr/energie-materiaux
https://www.maisondelamer.org/ressources/energies-marines-renouvelables/
https://archimer.ifremer.fr/doc/00174/28504/26853.pdf

