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Objective & Methods

• Examine energy use, environmental impact, and cost of policy 
scenarios for natural gas and electricity use in California and New 
York homes

• Pathways for CO2 equivalent (CO2e) emission reduction using efficient 
natural gas and electric products in homes

• Use two GTI-developed software tools:

• Energy Planning Analysis Tool (EPAT; epat.gastechnology.org)

• A comprehensive tool for energy and emissions analysis of a 
wide-range of typical home energy appliances

• Source Energy and Emissions Analysis Tool (SEEAT), an 
analytical tool (cmictools.com) for comparing source or primary 
energy and environmental impacts. 

http://www.cmictools.com/
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• Baseline scenario of typical mid-range efficiency natural gas products and 

alternative scenarios using natural gas and electricity
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Plus complementary natural gas scenarios using  15% renewable natural gas blends. 



Example EPAT and SEEAT Screenshots
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Is forced switching to electricity in 
California and New York:
• Impactful?  Yes (but similar natural gas 

options are feasible)
• Cost-effective?  No

Electric fuel switching increases consumer energy 
costs by at least 45% in CA and 90% in NY. 
Expensive carbon abatement option, with 
tremendous impact on peak electricity demand. 

Current grid

Future grid with high seasonal use factor

Current grid

Future grid with high seasonal use factor

Additional CO2e emission reductions possible for all options through building envelope improvements.  



Conclusions

• Growing interest in electricity as a buildings and transportation 
GHG reduction strategy
• Grid decarbonization can enable potential GHG reductions

• GTI software tools (EPAT, SEATT) enable scenario analyses

• Residential electrification of gas homes in California and New York 
expensive carbon abatement strategy
• At least $200/metric ton and over $400/metric ton in colder climates

• Space heating is major hurdle for all-electric homes

• Intermittent seasonal load, diminished cold-weather electric heat pump 
performance, decrease in solar PV output during winter months

• Viable cost-effective pathways with natural gas heat pumps 
and renewable natural gas blending
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