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Hotter Climate - Steeper Temperature Response



Research Question

1. How much would residential electricity consumption change if we 
imposed projected end of century climate on today’s economy 

‣ holding air conditioner penetration constant (intensive margin) 

‣ letting air conditioner penetration change (extensive margin) 

2. How much will residential natural gas consumption change if we 
imposed projected end of century climate on today’s economy holding 
technology constant.



IOUs provided 2 billion electricity and gas bills
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Temperature Response: Normal households



Natural Gas Response
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Projected aggregate temperature impacts in %



Conclusions from my study

‣ California Homes used 0.287 quadrillion BTU of electricity 
and 0.439 quadrillion BTU of natural gas in 2009 (EIA, RECS). 

‣ Climate Change is simulated to lead to a 0.039 quad BTU 
net decrease in energy consumption for the residential 
sector in California (~total non transportation energy 
consumption of 650,000 households) 

‣ But we are ignoring the impacts on peak load in this study! 

‣ Climate Change may require additional investments in 
peak generating capacity. 





ERCOT: Distribution of peak load by end of century



Projected intensity of peak load end of century (RCP4.5)



Changes in intensity and frequency of peak load



Policy Implications

‣ Electricity consumption will rise because of rising 
temperatures, incomes and population.  

‣ Energy efficiency programs, DRM, and smart pricing 
policies will help offset this increase in demand. 

‣ Electrification might shift peak, yet will certainly increase 
demand further.  

‣ Electrification and the decarbonization of the sector 
results in dramatic reductions of conventional air 
pollutants 

‣ System must be sized to meet peak demand!




