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Energy intensity of the economy
(Demand Side)

Changes due to …
• Efficiency improvements for end-use technologies
• Structural shifts in the composition of the economy
• Changes in lifestyles and consumption patterns

Carbon intensity of energy
(Supply Side)

Changes due to …
• Shifts in the energy resource mix (coal, gas, solar, etc.)
• Carbon intensity of energy production 

• The Demand Side has been the dominant 
driver of historical decarbonization in the 
U.S., and it is not even close.

• Its continued importance tends to be 
overlooked by researchers, policymakers, 
and stakeholders.



Historical Reductions in CO2 per $ GDP

Demand Side 
contributions

Supply Side 
contributions

Source: James Sweeney, 2016. Energy Efficiency: Building a Clean, Secure Economy (Hoover Institution Press). 



GHG Emissions by Sector



Energy Demand Trends
• Models often assume a backdrop of ever-increasing energy demand, but this 

typical assumption is … 
1. Already wrong for many advanced economies, and …
2. Energy demand reductions can be purposefully accelerated through 

policies, technology strategies, and individual choices



Low Energy Demand Mitigation Pathways

“Down-sizing the global energy system dramatically improves the 
feasibility of a low-carbon supply-side transformation.”
Rapid system transformations are more likely to be led by end-use 
technologies (small, flexible) than by energy supply systems (large, inflexible).
Demand-side strategies largely avoid the carbon leakage problem.




