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Calendar - Climate

https://www.carbonbrief.org/cop28-key-outcomes-agreed-at-the-un-climate-talks-in-dubai/



Calendar - Elections 

http://www.aweb.org/eng/bbs/B0000007/list.do?menuNo=300052



Seasonality in prices



IEA World Energy Outlook 2023

Tables for scenario projections (Annex A)
https://www.iea.org/data-and-statistics/data-product/world-energy-outlook-2023-free-dataset-2



World Energy Supply & Final Consumption 



Bad news – Coal defy expectations?

https://www.iea.org/reports/coal-2023https://www.iea.org/reports/coal-2019



Good news – Emissions slowed
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Emission change



Solar and Wind: Double Benefits

https://www.iea.org/reports/overcoming-the-energy-trilemma-secure-and-inclusive-transitions



Global Electrification Indicators



Electricity challenges

https://www.iea.org/reports/overcoming-the-energy-trilemma-secure-and-inclusive-transitions



Cybersecurity and Interruption



Why energy transition slow? 2 Gear progress



Why energy transition is slow? Finance

https://www.iea.org/reports/cost-of-capital-observatory/dashboard-2



Why energy transition is slow? Regulation

https://www.iea.org/reports/electricity-grids-and-secure-energy-transitions



Some maths

• Rule of 70
• 5% interest rate   :  70/5 = 14 years to double
• 12% interest rate:   70/12 = 6 years to double

• Security of Supply 
• 1 TWh of electricity

• 500 MW solar - installed capacity
• 500*800=400 million $

• 150 MW gas - installed capacity
• 150*1100 = 165 million $

https://www.irena.org/Publications/2023/Aug/Renewable-Power-Generation-Costs-in-2022



How the demand for fossil fuels look like?

Data: Energy Institute, calculation, Baris Sanli, http://barissanli.com/calismalar/2023/20231219-model.xlsx



Energy per capita

There is no energy poor, rich country ! 



“Green policies”?

https://www.ft.com/content/e8b9d884-a210-46a7-9ad2-00cb07cfb08e



Critical Minerals

https://www.iea.org/reports/critical-minerals-market-review-2023#downloads



A Critical Point at Critical Minerals
A demand-induced
positive price shock of 
respectively 10 percent 
increases the same-year output 
of copper
by 3.5 percent, nickel by 7.1 
percent, cobalt by 3.2 percent 
and lithium by 16.9 percent

elasticities directly from the B0 
matrix (with 68% confidence 
bands): copper: 0.23 [0.18, 
0.30]; nickel: 0.62 [0.49, 0.79]; 
cobalt: 0.28 [0.21, 0.37]; lithium: 
1.51 [0.89, 2.37].

https://www.imf.org/en/Publications/WP/Issues/2021/10/12/Energy-Transition-Metals-465899



But don’t polarize – we need a green future

• Electricity generation
• Battery
• Steam
• Gas turbine
• Solar (a new kind of physics)+++  (like microchip, LCD etc dynamics)

• Electric cars +++
• Tesla: Car + AI
• A new strategic competition

• Future of Mobility

• More electricity (20-25% to 50%)



Not very conclusive

• Maths do not add up
• Africa : 1.4 Billion People

• But this is the future
• Transition will be very disturbing
• What if China surpasses the rest?
• Mitigation/Adaptation more important
• Finance, regulation
• Digitalization 


