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Scenario Design



Isolation Penalty

932.81 TWh of discarded clean electricity annually—nearly a trillion kilowatt-hours

Systematic waste of decarbonisation investment

S1: With cross-border transmission frozen at 2026 levels, countries must 

maintain massive redundant capacity for local self-sufficiency: 102 GW 

of coal and 172 GW of natural gas still operating in 2050.



Regional Multiplier Effect: S1 vs. S3 by 2050

Scenarios Regional Capacity 
(GW) 

Generation 
(TWh)

S1 (national isolation) 1,473 3,318
S3 (regional technical optimum) 966 3,547

Dividend: Regional integration produces MORE energy with 
507 GW LESS hardware



Structural Distinction of Hydrogen’s Role in S3 and S3+

S3+: The Hydrogen Currency
Clean hydrogen as the primary regional energy currency

(218 GW generating 35% of the mix by 2050)









Maintaining rigid political borders and inflexible bilateral supply contracts 
forces the region into a “sovereignty trap” that leaves 50% of the grid's 

economic and environmental benefits on the table. 



Interconnection ≠ Automatic Greening
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