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• Begin with what is 
“necessary”, instead 
of  what is “efficient”

• Explore the “most 
equitable” pathways 
to climate action, 
instead of  the 
“cheapest” ones.  
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Human development, income, 
energy access, workforce 

characteristics

• Quadratic plateau model

• 9 indicators for health, education, 
infrastructure

• RCB for different warming 
levels

• Fair share based and other 
allocations

• Energy-GDP decoupling

• Energy-Emissions 
decoupling



Principle Component 

Analysis (PCA)
k-means clustering 

Classification

G1: High development
G2: Medium development

G3: Low development
G4: Least development 

13 indicators: Human 

development, income, economy 

and workforce characteristics

4 development groups

Capturing 95% of  covariance
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Energy-GDP Decoupling (2020-2050) – 1.5 
deg.C_50%

G1 G2 G3 G4 Global

Energy Equity Energy Inequity
Observed Values 

(2010-19)

Results

Scenarios for Energy Targets

• Equity:    Convergence to  94 ±15  (Author’s estimates)

• Inequity: Current Inequity continues with minor increases for   

                      G3 and G4 (IPCC)

GDP Scenarios

• Per capita GDP of  all development categories must at least be 

$28,000 by 2050

• Degrowth assumptions possible but not considered here due 

to intra-country implications
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G1 G2 G3 G4 Global

Energy and 
Climate Equity

Energy Equity but 
No Climate Equity

Energy Inequity but 
Climate Equity

Neither Energy 
nor Climate Equity 

Observed Values
(2010-19)

Energy-Emissions Decoupling (2020-2050) – 1.5 deg. C_50% Results

Same global effort but differentiated across regions based on equity considerations 
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