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EPRI – Born in a Blackout 

Founded in 1972 as an independent, nonprofit center for public 
interest energy and environmental research 

New York City, The Great Northeast Blackout, 1965 
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Our Members… 

450+ participants in more than 30 countries 

 EPRI members generate approximately 90% of 
the electricity in the United States 

 International funding – nearly 25% of EPRI’s 
research, development, and demonstrations 
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U.S. Greenhouse Gas Reduction (GHG) NDC: Economy-wide Reduction of 
28% by 2025;  Longer-term Goal of 80% by 2050 
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Source: US-REGEN data; Energy Modeling Forum 24 
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Non-ELECTRIC SECTOR CO2  

CH4, N20, and F-gases Net GHG (incl sinks) 

Clean Power Plan 32% target  

 Economy  

80% target  

Economy 28% target  

nominal Electric Sector 80% target  
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U.S. Greenhouse Gas Reduction Targets: 
What Role will the Electric Sector Play in Economy Reductions? 
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Rest of economy must make dramatic reductions – HOW? 
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Increasing Attention on Electricity’s Role in Decarbonization 

The Tighter the CO2 Cap, 

The Greater the Role Electricity Plays 

Edmonds, Wilson, Wise, Weyant, 2006 Environmental Economics and Policy.   
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Synchronized 

 

 

 Hourly Load, 
Renewables, 

and Prices 

US National Electrification Assessment – forthcoming Q1 2017 
Requires New Demand-side Modeling 

Pac
ific 

Electric Generation 
120°W 110°W 100°W 90°W 80°W 70°W

45°N

40°N

35°N

30°N

25°N

Energy Use 

 Climate zones 

 Building types 

 Household characteristics 

 Industrial mix 

 End-use technology detail 

 Investment and dispatch 

 Transmission 

 Intermittent renewables 

 Energy and capacity requirements 

 State-level policies and constraints 

 

 

Model Outputs: 

Economic equilibrium 
for generation, capacity, 

and end-use mix 

Emissions, air quality, 
and water 



8 
© 2017 Electric Power Research Institute, Inc. All rights reserved. 

0 2 4 6 8 10 12 14 16 18

Cars and light trucks

Space heating

Cool / Light / Appl. / Elec.

Industry process

Heavy-duty trucks

Buildings other

Industry boilers

Constr. / Ag. / Min.

Aviation

Bus / Transit / Rail

Industry other

Maritime

Military

Quad BTUs

Electricity Coal Petroleum Natural Gas Bioenergy

Electrification Potential – Depends on Fuel Use and Technology 
(2014 US Energy Use, Quad Btus) 

  



9 
© 2017 Electric Power Research Institute, Inc. All rights reserved. 

National Electrification Assessment: Future Scenarios 
An Iterative Process as Key Drivers Emerge 

 Reference Case 

– “Likely” technology future with no new policies; consumer adoption of 
economically viable technologies 

 Aggressive Technology Case 

– Rapid technology improvement/cost reductions 

 Economy-wide Greenhouse gas (GHG) cases 

– 2050 emissions 80% below 2005 levels 

– 2050 emissions 40% below 2005 levels 

 Electrification Policies   

– National and regional policies promote adoption of electric technologies via: 

 Electric technology tax credits (e.g., renewables) 

 Technology standards, or mandates (e.g., French/British EV mandates) 

 Focused incentive/information programs (e.g., state energy efficiency 
programs) 
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U.S. Final Energy…Drivers of Growth – Based on DOE AEO 2017 
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U.S. Final Energy – EPRI Projection with No Carbon Price, but 
Aggressive Light Duty Vehicle Assumptions 
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Electric Generation and CO2 Emissions … without US Carbon Policy 
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Load Shape Changes…Electrification and Efficiency Impact 

0

10

20

30

40

50

60

J F M A M J J A S O N D

G
W

Non-Seasonal Space 
Heating 

Cooling 

Vehicle Charging 

SE-Central 2015 

Heating Peak Exceeds Cooling Peak in Some Regions 
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Hourly Load Shape Aggregated Across Uses 
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Distribution across US of Electric Heating Cost Premium 
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Higher carbon prices  more electric heating in the money 

-500

-400

-300

-200

-100

0

100

200

300

400

500

0 50 100 150 200

C
o

st
 P

re
m

iu
m

 f
o

r 
El

ec
tr

ic
 H

ea
ti

n
g 

($
 p

er
 y

ea
r)

Cumulative square footage installing new equipment 2015-2030 (billions)

$0/tCO2 

$100/tCO2 

$200/tCO2 

$300/tCO2 

Based on carbon-adjusted fuel prices and new vintage technology 

Florida 
Pacific SE-Central Mtn-S 

California 

Texas 
SW-Central 

S-Atlantic 

Mid-Atlantic 

New York 

Mtn-N 

NW-Central 

NE-Central 

New England 



19 
© 2017 Electric Power Research Institute, Inc. All rights reserved. 

EPRI Initiative on Efficient Electrification – Much More to Come 

National Assessment  

Q1 2018 

Regional Assessments 

Industrial Centers 

of Excellence 

International Conference 

August 20-23, 2018 

Long Beach, CA 

www.electrification2018.com 

 

Efficient Electrification 

Newsletter 

Efficient 

Electrification 

Research Project  

Portfolio 

Together…Shaping the Future of Electricity 
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Concluding Thoughts 

Electrification very likely to play a key role in decarbonization 

Policy needs to allow this transition (or encourage it) 

Price/markets play a key role, accompanied by changes in 
technology and regulatory structures 
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Together…Shaping the Future of Electricity 
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Passenger Vehicles:   
Two Revolutions (Electric and Autonomous) 
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