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Climate Change Will Impact California’s 
El t i it S tElectricity System

• Cooling Demand
• Heating Demandg
• Transmission Efficiency
• Power Plant Efficiency• Power Plant Efficiency
• Wildfire Risk
• Sea-Level Rise impacts coastal power 

plants
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Electricity Load Increases on 
Hot Days

Source: Author’s Calculations.



Recent literature projects significant climate 
driven increases in electricity/energy demand by d e c eases e ect c ty/e e gy de a d by
EOC

• Franco and Sanstad (2008)Franco and Sanstad (2008)
– Electricity Consumption increase by 4.8‐17.8%

Peak Load 5 7 19 8– Peak Load 5.7 – 19.8

• Greenstone and Deschenes (2011)
( )– Annual Energy Consumption 11% (8.9% Pacific)

• Auffhammer & Aroonruegsawat (2012)
– Residential Electricity Consumption 4.25‐11.32%

• CEC 2011 IEPR contains detailed projections of p j
climate change impacts for the first time.



Climate Change Impacts in CEC’s 2011 IEPR g p
Electricity Demand Forecast

• Scripps Institute provided 8 temperature 
scenarios for California

• Staff chose a “mid” and a “high”
temperature increase for mid and hightemperature increase for mid and high 
electricity demand forecast scenarios 

• Low electricity demand forecast• Low electricity demand forecast 
scenario included no climate change 
adjustmentadjustment
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Climate Change Impacts in Energy 
Commission’s 2011 IEPR ElectricityCommission s 2011 IEPR Electricity 
Demand Forecast

• Staff used long-term trend (1990-2020) 
from scenarios to calculate annual 
maximum average631
– average631: 60 percent of current day’s 

average temperature, 30 percent of 
previous day’s, and 10 percent two days 
previousprevious

• Econometric peak model used to 
ti t k d d i testimate peak demand impacts
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Climate Change Impacts on Peak Demand, 
2011 IEPR D d F t2011 IEPR Demand Forecast 

 A n n u a l Ma x im u m
A ve ra g e 6 3 1  (°F ), 

M id  De m a n d  
S ce n a r io  

A n n u a l M ax im u m  
A ve ra g e 6 3 1  (°F ), 

Hig h  D e m a nd  
S ce n a r io  

P e a k Im p a ct, 
M id  S c en a r io  

(MW ) 

P e a k Im p a ct, 
H ig h  S ce n a rio  

(MW ) 

L A D W P  2 0 1 5  84 .0  84 .2  3 5  5 4  
 2 0 2 0  84 .5 85 .0 8 3 1 3 1
 2 0 2 2  84 .7  85 .2  1 0 5  1 6 5  

P G E  2 0 1 5  86 .0  86 .1  1 1 4  1 4 3  
 2 0 2 0  86 .4  86 .6  2 7 7  3 4 9  
 2 0 2 2  86 .6  86 .8  3 4 8  4 4 0  

S C E  2 0 1 5  86 .2  86 .3  1 2 1  1 7 1  
2 0 2 0 86 6 87 0 2 9 3 4 2 1 2 0 2 0  86 .6 87 .0 2 9 3 4 2 1

 2 0 2 2  86 .8 87 .2 3 6 8 5 3 3
S D G E  2 0 1 5  78 .6  78 .6  2 7  2 8  

 2 0 2 0  79 .0  79 .1  6 6  7 0  
 2 0 2 2  79 .2  79 .3  8 4  8 8  

S MU D  2 0 1 5  85 .4 85 .6 1 3 2 3
 2 0 2 0  85 .7  86 .2  3 1  5 7  
 2 0 2 2  85 .9  86 .5  3 9  7 2  

S tat e  2 0 1 5  - - - - 3 1 6 4 3 0
 2 0 2 0  - - - - 7 6 8  1 ,0 5 6  
 2 0 2 2  - - - - 9 6 5  1 ,3 3 4  
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Impacts of projected population growth are 
much bigger than those of climate changemuch bigger than those of climate change

Climate Change Only

Climate Change & Population Growth
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Source: Auffhammer & Aroonruengsawat (2012)



Electricity demand is expected to become 
more temperature sensitive due to adaptationmore temperature sensitive due to adaptation
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Source: Auffhammer & Aroonruengsawat (2012)



Distribution of Climate Change Driven 
Increases in Residential ConsumptionIncreases in Residential Consumption

Intensive Margin Intensive  & Extensive
Margin AdaptationAdaptation Only Margin Adaptation
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Source: Auffhammer & Aroonruengsawat (2012)



Impacts are heterogeneous across 
population groupspopulation groups.
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Source: Auffhammer & Aroonruengsawat (2012)



Impacts are heterogeneous across 
population groupspopulation groups.
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Source: Auffhammer & Aroonruengsawat (2012)



ConclusionsConclusions
• Climate Change is expected to have a 
significant impact effect on electricitysignificant impact effect on electricity 
consumption by end of century

h d k l d• Short to medium term impacts on peak load 
may be sizable.

• Impacts on consumption are heterogeneous.

• There is always an "energy penalty.”y gy p y

• % Increases in the summer are expected to be 
much larger than the annual numbersmuch larger than the annual numbers



Thank you.

Questions? 
auffhammer@berkeley.edu


