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https://www.irena.org/publications/2021/Jun/World-Energy-Transitions-Outlook

What is the Energy Transition? 
The World Energy Transitions 
Outlook (WETO) outlines a 

pathway for the world to achieve 
the Paris Agreement goals and halt 

the pace of climate change by 
transforming the global energy 

landscape. They present options to 
limit global temperature rise to 
1.5°C and bring CO2 emissions to 
net zero by 2050, offering high-

level insights on technology 
choices, investment needs, policy 

framework and the socio-
economic impacts of achieving a 

sustainable, resilient and inclusive 
energy future.



https://www.irena.org/publications/2021/Jun/World-Energy-Transitions-Outlook

What is the Energy Transition? 



But…
Energy transition goes far 
beyond CO2 emissions!!!



How many years of supply 
do fossil fuel have left?

Turner (2008, 2012)



Can renewables cover the 
global energy demand?

Turner (2008, 2012)



https://aperc.or.jp/file/2025/6/30/S2_1_Dr._Nuki_Agya_Utama.pdf

Energy Transition Plans vs. Reality



https://aperc.or.jp/file/2025/6/30/S2_1_Dr._Nuki_Agya_Utama.pdf

Energy Transition Plans vs. Reality



Why the hell is this guy here, in 
a Geomechanics conference?



The role of Geomechanics 
in the Energy Transition



Energy transition goes far 
beyond CO2 emissions

It needs to have a component of traditional fossil 
fuel during the transition (especially nuclear) 

It includes developing renewables (Geothermal, Wind, 
Solar) to cover the energy budget required 

It needs to be accompanied by Energy, Waste, Carbon 
and Hydrogen Storage 



Why Geomechanics?
The main challenge for shallow geothermal is the long-term 
performance of the system under coupled THM effects
The main challenge for offshore wind energy is large pile 
installation design and their long-term cyclic behavior
The main challenge for radioactive waste disposal design is 
the very long-term response of the storage site to coupled 
THM effects
The main challenge for H2 and CO2 storage design is the very 
long-term response of the storage site to coupled cross-scale 
THMC effects
The main challenge in deep geothermal design is fluid 
circulation through impermeable formations and the very 
long-term response of the reservoir to coupled THMC effects



Deploying large structures, 
including cross-scale 
effects and modeling for 
the long-term, needs 
scaling

Why Geomechanics?
Skills required: 

System design and 
installation, requires 
uncertainty quantification 
and minimization 

Taking into account cyclic 
and coupled effects, needs 
tight non-linear models



Enjoy the 2025 ALERT School!


