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Greenhouse Gas, Energy and Cost Savings 

 

The California Statewide Codes and Standards Program led the development of a cost-
effectiveness study1 for Energy Code reach codes that examined different performance-
based approaches for new construction of low-rise residential (single-family and multi-
family up to 3 stories) and non-residential building types. The study finds that all-electric 
buildings, even those with no other energy performance enhancements, provide significant 
greenhouse gas (GHG) reductions.  The addition of energy efficiency and more solar can 
drive net energy use to nearly zero from some building types and GHG emissions to less 
than a third of a mixed-fuel 2019 State code compliant building. 
 
The charts below compare total GHG emissions and net energy consumption (after onsite 
generation) of various strategies for typical building types.   
 
 

Figure 1: GHG and Energy Impact, Single Family Home 

 

 

 

 

 

                                                           
1 https://localenergycodes.com/content/2019-local-energy-ordinances/    
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Figure 2: GHG and Energy Impacts, Low-Rise Multifamily Unit 

 

 

Figure 3: GHG and Energy Impact, Medium Office Building 
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Figure 4: GHG and Energy Impact Small Hotel 

 

Economic Impacts  
 
All-electric buildings are generally cheaper to build due to the elimination of running gas 
plumbing to the building.  These lower first costs generally make all-electric construction 
more cost-effective on a life-cycle basis.  This is particularly true for low-rise residential 
buildings, where it is also often increasingly more cost-effective for the owner to exceed the 
code by improving efficiency and adding solar.  In fact, if one invests the savings from the 
gas infrastructure in additional PV capacity to offset more of the electricity load, in many 
cases the building is cost-effective for the owner and society from day one, meaning the 
building is both less expensive to build and cheaper to operate. This is shown as the 
“Neutral Cost” scenario in row 13 of Figure 6 below. 
 
The charts below depict the incremental net present value costs and savings of various 
designs relative to a State-code-complaint mixed-fuel design.  Note, each building type is 
examined from two perspectives: one from the owners/operator’s point of view; the other 
from society’s point of view2.  The latter reflects benefits that accrue to other ratepayers 
and society.  
  

                                                           
2 The societal point of view incorporates the time-dependent valuation (TDV) of energy, which is required by the 
CEC when determining cost-effectiveness. 
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In the following charts, Cost values less than zero indicate lower capital cost.  Savings 
values less than zero indicate higher energy costs.  “Mixed-Fuel, PV & Batter” corresponds 
with row 5 in the table; “Electric-Fuel, 2019 State Code” corresponds with row 11; and 
“Electric-Fuel, Efficiency & Solar” corresponds with row 12. 
 

Figure 5: Costs and Benefits - Single-Family Home 

 

 
Figure 6: Benefit to Cost Ratios - Single-Family Home 

Mixed-Fuel, PV & Battery Electric-Fuel, 2019 State Code Electric-Fuel, Efficiency & Solar

Owner Costs 5,438 (5,349) 3,169

Owner Savings 2,079 (9,779) 9,119

Societal Costs 5,438 (11,872) (3,355)

Societal Savings 7,498 (7,766) 6,516
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Figure 7 Costs and Benefits - Low-Rise Multifamily Unit 

 

 
Figure 8 Benefit to Cost Ratios - Low-Rise Multifamily Unit 

 

Mixed-Fuel, PV & Battery Electric-Fuel, 2019 State Code Electric-Fuel, Efficiency & Solar

Owner Costs 2,279 (2,337) 936

Owner Savings 241 (4,041) 3,910

Societal Costs 2,279 (5,899) (2,626)

Societal Savings 3,215 (4,035) 1,632
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Figure 9: Costs and Benefits - Medium Office 

 

Figure 10: Costs and Benefits - Small Hotel 

Mixed-Fuel, Efficiency, Solar &
Battery

All-Electric, 2019 State Code All-Electric, Energy Efficiency

 Owner Costs $397,405 $(82,330) $(15,681)

 Owner Savings $777,156 $(57,345) $85,241

 Societal Costs $397,405 $(82,330) $(15,681)

 Sociatel Savings $536,330 $(29,592) $68,682
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Mixed-Fuel, Efficiency, Solar &
Battery

All-Electric, 2019 State Code All-Electric, Energy Efficiency

 Owner Costs $228,341 $(1,300,029) $(1,267,509)

 Owner Savings $430,737 $(326,633) $(198,234)

 Societal Costs $228,341 $(1,300,029) $(1,267,509)

 Sociatel Savings $335,758 $(51,166) $20,729
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