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Regional Electricity Supply Transformation by 2050

Rose et 
al. (2017)
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Costs Increase with Stringency at an Increasing Rate
(% loss in present value per capita consumption through 2100)

Negative values imply benefits. Max temperature results first for climate outcomes with 3˚C equilibrium 
climate sensitivity, and then, in parentheses, outcomes with 1.5˚C to 4.5˚C sensitivity.Rose et al. (2017)
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Various Factors Shape Regional Electrification

Policy
– Stringency
– Design

Technology
– Electricity generation options
– End-use technologies – electric and non-electric availability and efficiency

 Investment environment
Other

– Preferences – demand for services
– Fuel markets

Net electrification response a function of the above
– Determining electricity prices, price elasticity, and electricity demand
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Electrification and Low-Carbon Electricity Supply Options
e.g., CCS unavailable (fossil and bioenergy)
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Electrification and Policy Design
e.g., emissions tax vs. low-carbon generation subsidy
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Electrification and Investment Risks

Relative investment 
risk will be important.

Risks for electricity 
supply and demand.

No risk = Risk factors for country-technology combinations (international)

Rose et al. (forthcoming)
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Concluding Thoughts

Limiting global warming to 2˚C implies stringent emissions constraints for 
developing and developed countries

Potentially large cost-effective role for electrification in developing country 
decarbonization

Potential synergies with development goals (decarbonization & electricity growth)

Electrification’s decarbonization contribution, and the societal cost, will be defined 
by policy, technology (energy supply and demand), and institutions (and more)

Valuing economy-wide emissions important for realizing cost-effective 
decarbonization electrification
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Thank you!

Steven Rose

srose@epri.com

mailto:srose@epri.com
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Cost Comparisons of Different U.S. Climate Policy Architectures

Cumulative Emissions Reductions (GtCO2)
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