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The Single Source Energy Margin establishes a residential new construction energy performance standard that would apply to both all-electric and mixed-fuel buildings. This approach can be used to encourage all-electric construction due to the superior energy performance of electric heating and water heating systems. The standard applies to newly constructed single-family buildings (included duplexes and townhomes) and low-rise (less than three habitable stories) multifamily buildings[footnoteRef:2]. A model ordinance template is available at LocalEnergyCodes.com. [2:  The application of this approach to high-rise multifamily and nonresidential buildings is much more limited and it may not be appropriate in all climate zones. Jurisdictions that wish to explore this option should contact LocalEnergyCodes.com for assistance.] 


Under the California Energy Code (the State Code), new buildings must meet energy requirements including performance targets. Permit applicants must demonstrate, using State-approved modeling software, that the proposed design will not use more energy than allowed under the State Code. The energy budget assumes the design will include some solar photovoltaic panels (exemptions exist for very small loads and buildings with limited solar access) and that one of the two heating appliances (water heating or space heating) is a gas appliance and the other is an electric heat pump. It is important to note that heat pumps are not a requirement; gas units are permitted if the design employs additional measures to offset the increased energy use of the gas appliance. And although the State Code does not regulate ranges and dryers, it does require that new homes with natural gas appliances be prewired for their future conversion to electric appliances.

Adding a more stringent performance requirement sets the energy budget at a level that assumes both heating appliances are electric heat pumps. Because heat pumps are much more efficient than gas appliances[footnoteRef:3], a mixed-fuel home would need to employ other advanced energy measures to comply, such as additional efficiency, additional solar photovoltaic (PV) capacity, and battery storage. This encourages, but does not require, all-electric construction and ensures that mixed-fuel buildings include additional measures to reduce carbon emissions. [3:  See MIT Technology Review, Everything You Need to Know about the Wild World of Heat Pumps.] 


Statewide Reach Code Cost Effectiveness studies[footnoteRef:4] have found that higher performance standards are cost-effective.[footnoteRef:5] Further, the studies found that it is significantly less expensive to build an all-electric single-family home than a mixed-fuel home. For all-electric multifamily buildings, there is a $100 to $700 cost increase per dwelling unit, depending upon the climate zone. [4:  2022 Reach Codes Cost Effectiveness Studies located on the Local Energy Codes website: Resources (localenergycodes.com).]  [5:  This finding is necessary under State law.] 


Source energy, which is one of the compliance metrics in the State Code[footnoteRef:6], is the amount of energy (electricity or gas) needed to power a building. This value is dependent upon the time the energy is used, and includes fuel used to generate power as well as transmission and distribution losses.  The metric is expressed as the Energy Design Rating 1 (EDR1) for single family buildings and the Source Energy Budget for multifamily buildings. Source energy is a reasonable proxy for a GHG metric. [6:  Source energy was introduced in the 2022 California Energy Code as a new carbon metric to support California’s decarbonization and electrification goals. ] 


For typical buildings in most climate zones, a modest single family and multifamily source energy performance margin would enable all-electric buildings to comply with little or no additional measures than are already required by the Energy Code but would require mixed-fuel buildings to make investments in a combination of additional efficiency, renewables and/or energy storage. Slightly higher standards would require some additional efficiency measures and/or additional solar PV for all-electric buildings and more efficiency, PV and/or battery storage for mixed-fuel buildings. The same standard would apply to all-electric and mixed-fuel buildings — making it easier to build all-electric. Smaller homes (for example, those less than 1,500 square feet) are an exception and a reduced margin should be considered or dwellings of this size or less can be exempted. 

As an example, an all-electric home may achieve relatively high-performance levels with the following measures[footnoteRef:7]: [7:  The cost-effectiveness studies modeled typical buildings and identified the most practical and economical strategies to achieve compliance at different performance levels. The most appropriate measures for any specific building may vary based on the design, orientation, size and features.] 

Heat pump water heater
Heat pump space heater
Prescriptive efficiency measures (baseline efficiency measures otherwise required by the state code)
Additional solar PV, additional efficiency measures or high-efficiency appliances
 
To achieve a similar performance level, a mixed-fuel home may need to install a combination of measures that may include:
Prescriptive efficiency measures
Advanced efficiency measures, such as
· Increased ceiling insulation
· Attic ducts to be buried in insulation
· Slab insulation
· Low-pressure drop ducts
· Compact hot water distribution design
· Additional solar PV[footnoteRef:8] [8:  Exceptions for limited solar access already exist in the State Code and would apply to the local requirements as well.] 

· Battery storage

The model ordinance includes a set of reasonable margins for standard homes, smaller homes and multifamily units. These values have been found to be consistent with State and Federal requirements and achievable with readily available technologies. The values are constrained by lower and upper ranges. The lower end of the range would be equivalent to what can be achieved by an all-electric building with little more than measures that are already required under the State Code[footnoteRef:9]. The higher end of the range would represent the largest margin that is cost-effective for both mixed-fuel and all-electric buildings. The higher end would require additional investments in energy efficiency and/or renewable energy for all-electric buildings, and substantial investments in efficiency, renewable energy and/or energy storage for mixed-fuel buildings. [9:  There are exceptions for smaller homes in mild climate zones. In these few cases, higher efficiency measures and/or solar PV (which is not otherwise required for buildings with very small loads) may be necessary to achieve compliance.] 


To understand the effect of different measure packages, it is helpful to see where different designs fall within the range of possible margins. The tables below illustrate the values in Climate Zone 12, in the Central Valley, which is well-suited for the source energy policy (see Attachment 1 for values for each climate zone). Each table presents a range of margins, the design types that would satisfy each margin, the incremental initial capital cost of the design-type (as compared to the Business as Usual (BAU) case, i.e., a mixed-fuel design that minimally complies with State code) and the first-year GHG reductions associated with the design type. (GHG reductions increase with time and reductions associated with all-electric homes will approach 100% as the electricity grid transitions to zero-carbon as planned by 2045.)

The tables and figures to follow compare the following designs:

Business-As-Usual (BAU) – A mixed-fuel building that minimally complies with the State Code.
All-Electric Prescriptive Efficiency – An all-electric building that includes only those energy efficiency measures that are prescriptively required under the State Code.
Efficiency, PV and Battery – A building that includes efficiency measures above those required prescriptively by State Code, additional solar PV, and battery storage. 

Table 1 presents a range of margins for single family homes and describes where the various design types fall within the range. Under the existing State Code (zero margin), there is already an incentive for all-electric buildings, which can cost considerably less to build. In Climate Zone 12 for example, under an EDR1 compliance margin equal to 11 points, the All-Electric Prescriptive Efficiency design would comply and would cost $7,000 less than the Business-As-Usual design. At this margin, however, a mixed-fuel building would need to install some combination of additional efficiency measures, additional solar PV and battery storage at an incremental cost of up to $9,000. The 11-point margin is both reasonably achievable and provides strong encouragement to build all electric. GHG reductions for the typical all-electric home are estimated to be 36% with the standard electricity mix and would approach 100% with a zero-carbon electricity supply. An emission reduction of up to 39% could be expected for similar mixed-fuel homes with the standard electricity mix, and a somewhat greater reduction is expected with a low-carbon electricity mix.

Table 1: Standard Single Family Design Types and Margins – Climate Zone 12
	Fuel
	Design Type
	EDR1 Margin
	Initial Capital Cost
	GHG Reductions

	Mixed-Fuel
	Business-As-Usual (zero margin)
	-
	1
	1

	
	Efficiency, PV & Battery
	13.1
	$9,485
	30%

	All-Electric
	Prescriptive Efficiency
	11.4
	$(7,065)
	36%

	
	Efficiency, PV & Battery
	25.1
	$7,396
	67%

	Margin Maximum
	13.1
	
	

	Reasonable Margin
	11.0
	
	


Table 1: An 11-point margin is both reasonably achievable and provides strong encouragement to build all electric.

[bookmark: _Int_AS8771X0]Figure 1 provides another view of the data. The columns represent the source energy margins (left vertical axis) for the different design types, with the Business-As-Usual case on the left at a margin of zero (the sliver in the graph) and the most aggressive design type on the right. In both cases the all-electric designs outperform the corresponding mixed-fuel designs. The horizontal lines represent a range of possible requirements. The top line represents the highest margin that can be cost-effectively achieved by both all-electric and mixed-fuel buildings. The lower line represents the All-Electric Prescriptive Efficiency design margin. The circles represent the incremental first cost (right vertical axis) of the design type. Note, the scale goes below zero, indicating a cost savings for some of the all-electric designs. 

Figure 1: Standard Home Design Types, Margins and Costs – Climate Zone 12


The results are different for smaller homes, due to smaller heating loads, higher window-to-wall ratios and limited opportunities for solar. the same information for a typical 625 square foot ADU. In this example in Climate Zone 12, a modest margin of four EDR1 points could easily be achieved with an all-electric design but a margin of 11 (for standard homes) would be too onerous. In this case, a reasonable margin of 6.6 could be applied to all homes less than 1,500 square feet. This would require some modest additional efficiency or solar PV but would maintain a significant deterrent for mixed-fuel designs. By applying a reduced margin for smaller homes, jurisdictions in some climate zones may encourage all-electric construction without compromising affordable housing goals. In other climate zones, it may be necessary to exempt smaller homes altogether. Attachment 1 specifies reasonable margins for smaller homes and identifies climate zones that should exempt smaller homes. 

Table 2: ADU (625 sf) Design Types and Margins – Climate Zone 12
	Fuel
	Design Type
	EDR1 Margin
	Initial Capital Cost
	GHG Reductions

	Mixed-Fuel
	Business-As-Usual (zero margin)
	-
	-
	-

	
	Efficiency, PV & Battery
	16.7
	$13,450
	47%

	All-Electric
	Prescriptive Efficiency
	4.6
	$(4,692)
	21%

	
	Efficiency, PV & Battery
	24.4
	$11,387
	76%

	Margin Maximum
	16.7
	
	

	Reasonable Margin
	6.6
	
	


 
Figure 2: ADU Design Types, Margins and Costs – Climate Zone 12


In the case of low-rise multifamily buildings in Climate Zone 12 (Table 3), at an 11% Source Energy Margin a typical all-electric multifamily building could comply with no other measures than are already required under the State Code. A mixed-fuel building would need to install some combination of additional efficiency measures, additional solar PV and/or battery storage. The incremental initial capital cost of a building with all-electric dwelling units would be about $450 per dwelling unit more than the cost of a mixed-fuel unit that is minimally compliant with the State Code. A reach code-compliant mixed-fuel unit would cost considerably more (approximately $3,900 per dwelling unit). 

GHG reductions for the typical all-electric building are estimated to be 35% with the standard electricity mix and would approach 100% with a zero-carbon electricity supply. An emission reduction of up to 21% could be expected for mixed-fuel homes with the standard electricity mix, and a somewhat greater reduction is expected with a low-carbon electricity mix.

Table 3: Multifamily Design Types and Margins – Climate Zone 12
	Fuel
	Design Type
	Source Energy Margin
	Initial Capital Cost
	GHG Reductions

	Mixed-Fuel
	Business-As-Usual
	-
	-
	-

	
	Efficiency, PV & Battery
	17%
	 $3,926 
	21%

	All-Electric
	Prescriptive Efficiency
	11%
	 $ 446 
	35%

	
	Prescriptive Efficiency & PV
	19%
	 $2,756 
	43%

	Maximum Margin
	17%
	 
	 

	Reasonable Margin
	10%
	 
	 



To encourage the quality of compliance documentation, the requirements could offer a credit for permit applications that include energy compliance documents prepared by a Certified Energy Analyst (CEA)[footnoteRef:10]. The performance requirements could be reduced by one EDR1 point (single family buildings) or 1% (multifamily buildings). [10:  Certified Energy Analyst (CEA) Definition: "Certification as a CEA signifies that a consultant understands the California Building Energy Efficiency Standards (Title 24, Part 6) and has an understanding of broader energy efficiency issues, is committed to providing quality service to clients, and that he/she has made a commitment to conduct business in an ethical fashion." (Source: Certified Energy Analyst (CEA) Program - CABEC.org)] 


The potential impact of these requirements depends on a variety of factors:
· Compliance margins
· Market response to the cost differentials of design types
· Number and size of buildings subject to the requirements
· Carbon content of electricity

The policy would remain in effect until superseded by the 2025 State Code, which is expected to take effect on January 1, 2026. The current draft of the proposed 2025 State Code assumes a performance baseline with heat pumps for both space and water heating; the impacts may be similar to this single source energy policy. Adoption of a local reach code would ensure that any buildings permitted from the effective date of the ordinance through December 31, 2025 would be subject to the higher standards. 

The costs of the policy change to the City would be negligible. The standards use the same metric as the State Code so no changes are required to permitting procedures, other than training. No cost assistance with training is available through EnergyCodeAce.com. Some outreach to affected stakeholders will be needed and some permit application forms may need to be updated. 

Model ordinance language is available at LocalEnergyCodes.com. For more information on this topic, or for assistance in developing a reach code, please contact LocalEnergyCodes.com for assistance.


Attachment 1: Reasonable Margins
The table below provides reasonable compliance margins that, consistent with state and federal regulations, can be achieved cost-effectively by both the all-electric and mixed-fuel designs and would not require the use of appliances that exceed Federal efficiency standards.

	Climate Zone
	Utility
	Single Family
	Low-Rise Multifamily

	
	
	≥ 1500 sf
	< 1500 sf
	

	1
	PGE
	22.0
	-
	15%

	2
	PGE
	13.0
	7.9
	10%

	3
	PGE
	8.0
	-
	10%

	4
	CPAU
	-
	-
	8%

	4
	PGE
	8.0
	-
	8%

	5
	PGE
	7.0
	2.9
	9%

	5
	PGE/SCG
	7.0
	2.9
	9%

	6
	SCE/SCG
	5.0
	-
	6%

	7
	SDGE
	4.5
	1.5
	8%

	8
	SCE/SCG
	3.5
	1.5
	5%

	9
	SCE/SCG
	4.5
	1.5
	5%

	10
	SCE/SCG
	5.0
	-
	7%

	10
	SDGE
	5.0
	2.5
	7%

	11
	PGE
	11.0
	-
	10%

	12
	PGE
	11.0
	6.6
	10%

	12
	SMUD/PGE
	-
	-
	10%

	13
	PGE
	8.0
	-
	9%

	14
	SCE/SCG
	9.0
	-
	7%

	14
	SDGE
	9.0
	-
	7%

	15
	SCE/SCG
	3.5
	-
	10%

	16
	PGE
	20.0
	14.7
	15%



Margin Mixed-Fuel	Prescriptive Efficiency/ Business as Usual	Efficiency, PV 	&	 Battery	0.3	13.149999999999999	Margin All-Electric	Prescriptive Efficiency/ Business as Usual	Efficiency, PV 	&	 Battery	11.449999999999996	25.15	Maximum Margin	Prescriptive Efficiency/ Business as Usual	Efficiency, PV 	&	 Battery	13.149999999999999	13.149999999999999	Reasonable Margin	11	11	Cost Mixed-Fuel	0	9485.4800196929555	Cost All-Electric	-7064.6376448835399	7395.6343885487622	
EDR1 Margin


Incremental Cost




Margin Mixed-Fuel	Prescriptive Efficiency/ Business as Usual	Efficiency, PV 	&	 Battery	0.3	16	Margin All-Electric	Prescriptive Efficiency/ Business as Usual	Efficiency, PV 	&	 Battery	4	24	Maximum Margin	Prescriptive Efficiency/ Business as Usual	Efficiency, PV 	&	 Battery	16	16	Reasonable Margin	6.6	6.6	Cost Mixed-Fuel	0	13450.205268727341	Cost All-Electric	-4692.0480448835406	11386.816673414727	
EDR1 Margin


Incremental Cost
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