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1. Introduction 

Three California Investor-Owned Utilities (IOUs)—Pacific Gas & Electric Company, San 

Diego Gas & Electric, and Southern California Edison jointly sponsored this effort. 

Where the term “Statewide CASE Team” is used in this report, it refers to the authors 

and State Building Codes Advocacy activities supported through the Codes and 

Standards program. This report presents the overall methodology the Statewide CASE 

Team uses to analyze the proposed code changes to California's Energy Code (Title 24, 

Part 6). Its primary objective is to assist the California Energy Commission (CEC) and 

stakeholders by clearly describing the methodology used to evaluate code change 

proposals.  

This document is complementary to the CEC’s 2025 Energy Code Accounting 

Methodology report (California Energy Commission 2024), the Metrics for Developing 

Building Energy Efficiency Standards: 2028 Energy Code Metrics Methodology and 

Results report (California Energy Commission 2025e), and the information provided in 

each CASE Report. The Statewide CASE Team’s methodology aligns with and builds 

upon CEC’s energy accounting and analytical guidelines. CASE Reports provide 

assumptions and results that are specific to each proposed code change (also referred 

to as measures). This methodology report describes the analytical approaches that are 

common across many or all Statewide CASE Team proposals.  

In addition to these overarching elements, this report outlines methodologies for 

assessing per-unit and statewide energy savings and costs. It also details the 

approaches the Statewide CASE Team uses to estimate source energy savings, Long-

Term System Cost (LSC) savings, peak demand reduction, and greenhouse gas (GHG) 

emission impacts. The Statewide CASE Team collaborated with CEC staff to confirm 

that the methodology in this report was consistent with their guidelines, including which 

costs were included in the analysis. 

Subsequent sections explain how energy cost savings are derived from estimated 

energy savings, and describe the analyses used to determine whether the proposed 

code change measures are cost-effective. The statewide impacts section outlines the 

approach for assessing the impacts of code change proposals on affected buildings in 

California.  

Finally, this report includes descriptions of methods used for market analysis and 

economic impact assessments.  
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2. Cost Effectiveness 

A cost-effectiveness analysis is required to demonstrate that a proposed change to Title 

24, Part 6 will be cost effective over the 30-year period of analysis.  

The CEC establishes the procedures for calculating cost effectiveness. Consistent with 

California Law (Public Resources Code 25000), a proposed code change is cost 

effective if the benefit-cost ratio (BCR) is 1.0 or greater when amortized over the 

economic life of the structure. As directed by CEC, the Statewide CASE Team 

calculates the BCR by dividing the measure’s total dollar benefits by the total dollar 

costs over a 30-year analysis period.  

To calculate monetized benefits, Long-Term System Cost (LSC) is used to determine 

the dollar value of measures in the Energy Code. LSC represents the long-term cost to 

California’s energy system. The CEC develops and publishes LSC hourly conversion 

factors for each code cycle. These hourly factors help the state account for long-term 

benefits of policies needed to meet the statewide climate action goals—such as 100 

percent renewable generation, proliferation of electric transportation, and reductions in 

fossil fuel combustion occurring in buildings.  

LSC hourly factors weigh the long-term value of energy use in each hour differently, 

valuing energy more at times when energy use has a greater societal cost, such as in 

hours of peak electricity demand. Although these factors do not directly represent retail 

rates, they are calibrated so the annual average LSC valuation is anchored to average 

retail rates.1 In this way, LSC is anchored to retail rates but better reflects the hourly and 

seasonal variability in the marginal societal cost of energy use. LSC is not a predicted 

utility bill and is not an estimate of benefits for the building owner. 

LSC factors are used to convert first-year site energy use—a common output of building 

energy modeling software—to an estimate of the present value of system-wide costs 

over the 30-year analysis period. The LSC factor derivation assumes the annual energy 

savings are constant over the analysis period. For more information on how LSC factors 

are derived and the rationale behind LSC, see CEC’s Metrics for Developing Building 

 

1 LSC is designed so the total LSC matches forecasted revenues that need to be recovered through retail 

rates. The annual average of levelized LSC factors is fixed to align with a forecast of average retail rates 

for non-residential customers. For more detail, see the CEC’s 2028 Energy Code Metrics Methodology 

and Results report (California Energy Commission 2025e).  
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Energy Efficiency Standards: 2028 Energy Code Metrics Methodology and Results 

report.2 

All costs and benefits are discounted to present value using a 3 percent real discount 

rate, as directed by the CEC. Results are discounted to the year in which the code 

change would take effect (i.e., 2029). All benefits and costs are estimated relative to the 

appropriate baseline, described in Section 3.1. For updates to existing requirements, 

costs and benefits of proposed code changes are estimated relative to the latest 

adopted version of the Energy Code. 

The Statewide CASE Team estimates energy savings of proposed measures using 

model building prototypes. The CEC develops most building prototypes. In some cases 

when CEC’s prototypes are not sufficient to simulate the impacts of proposed code 

changes, the Statewide CASE Team works closely with CEC to develop new prototypes 

or adapt existing protypes. If the Statewide CASE Team developed or adapted a 

prototype for a specific code change, the CASE Report for that measure will discuss the 

prototype and the processes used to receive feedback on the prototypes. Prototypes 

are based on large survey datasets and are intended to represent the average 

characteristics of common building types in California. They are designed for use in 

building energy modeling software to provide accuracy and consistency across energy 

models used to estimate energy savings.  

The CEC publishes both LSC hourly factors and model prototypes ahead of each code 

cycle, both of which are integrated into the research versions of the California Building 

Energy Code Compliance software (CBECC) (California Energy Commission 2025b). 

The CEC recommends using CBECC when assessing the energy savings of proposed 

measures.  

The Statewide CASE Team calculates the present value of incremental measure costs 

over the 30-year analysis period. The incremental measure cost accounts for a variety 

of cost components: upfront costs, maintenance costs, any replacement costs within the 

30-year period, and residual value of systems that have not reached their effective 

useful life by the end of the 30-year period. The Statewide CASE Team’s analysis did 

not estimate incremental design costs or the incremental costs of code compliance 

verification, in keeping with CEC’s guidance.  

  

 

2 See the CEC’s 2028 Energy Code Energy Accounting Metrics webpage for LSC factors, hourly GHG 

emission factors, hourly source energy factors, hourly demand factors, files with prototype buildings, and 

weather files: https://www.energy.ca.gov/files/2028-energy-code-energy-accounting-metrics.  

https://www.energy.ca.gov/files/2028-energy-code-energy-accounting-metrics
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3. Per-Unit Energy, Cost, and Emission 
Methodology 

3.1 Defining a Baseline 

As directed by the CEC, the Statewide CASE Team determined the per-unit baseline for 

a proposed code change based on whether the proposed change was an update to an 

existing measure or a newly regulated measure: 

• Updates to existing requirements: If a proposed code change updated an 

existing requirement, the per-unit baseline was the current code requirement.  

• Newly regulated measures: If a proposed code change was not an update to 

an existing code requirement, the per-unit baseline represented industry-

standard practice. Specifically, the per-unit baseline represented the portion of 

the market that does not already meet the proposed 2028 Title 24 requirements. 

If sufficient data were available, the Statewide CASE Team calculated the per-

unit baseline using a weighted average. Otherwise, the Statewide CASE Team 

used the most common practice to represent the per-unit baseline.  

3.2 Energy Savings  

The Statewide CASE Team estimated the per-unit energy savings (i.e., electricity and 

natural gas) by simulating the proposed code change in EnergyPlus using prototypical 

buildings and rulesets from the 2028 Research Version of CBECC.  

CBECC generates two models based on user inputs: the standard design and the 

proposed design.3 The standard design represents the geometry of the prototypical 

building and uses a set of features that result in an LSC budget and source energy 

budget that is minimally compliant with 2025 Title 24, Part 6 code requirements. These 

features are described in the 2025 Nonresidential and Multifamily Alternative Calculation 

Method (ACM) Reference Manual (California Energy Commission 2025a). The 

proposed design replicates the standard design’s geometry and assumes the energy 

features specified through user inputs. 

To develop savings estimates for the proposed code changes, the Statewide CASE 

Team created a standard and proposed design for each prototypical building included in 

the analysis, with the standard design representing compliance with the 2025 code and 

 

3 CBECC-Res creates a third model, the reference design, that represents a building similar to the 

proposed design, but with construction and equipment parameters that are minimally compliant with the 

2006 International Energy Conservation Code (IECC). The Statewide CASE Team did not use the 

reference design for energy impacts evaluations. 
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the proposed design representing compliance with the proposed requirements. 

Comparing the energy impacts of the standard design to the proposed design revealed 

how proposed code changes might affect a building that follows industry-typical 

practices and/or is minimally compliant with the 2025 Title 24, Part 6 requirements. 

If there was not an existing code requirement, the Statewide CASE Team modified the 

standard design model to calculate energy impacts relative to industry-standard 

practice, as specified in Section 3.1.  

If the Statewide CASE Team made modifications to the standard design, prototypical 

buildings, or the rulesets in CBECC for a specific code change proposal, they described 

the modifications and the reasons for them in the CASE Report.  

The proposed design was identical to the standard design in all respects except for 

revisions reflecting the proposed code changes. CASE Reports detail exactly what 

changes were made to the proposed designs for each measure and prototype.  

Energy savings were simulated for prototypical building models representative of 

California buildings. As mentioned earlier, the CEC provided prototypical buildings for 

the standard design in the research version of CBECC. The prototypical buildings are 

described in Chapter 3 of the 2025 Energy Code Accounting Methodology report 

(California Energy Commission 2024).  

The available nonresidential prototypes include large office, medium office, small office, 

large retail, medium retail, strip mall, K-8 school, high school, large school, hotel, 

restaurant, assembly, hospital, laboratory, non-refrigerated warehouse, open parking 

garage, and enclosed parking garage. The Statewide CASE Team also developed 

prototypes for controlled environment horticulture and skilled nursing facilities, and 

modified the hospital prototype. Several 2028 CASE proposals were not simulated 

using building energy modeling software, including those related to data centers and 

elevators. 

The Statewide CASE Team calculated per-unit energy impacts by fuel type (electricity 

and natural gas). Electricity savings were calculated in terms of both hourly electric 

savings and peak demand reduction. Natural gas savings were calculated on an hourly 

basis.  

Energy savings often vary by climate zone. If the proposed code change is climate-

dependent, the energy savings were calculated for every California climate zone 

affected by the proposal.  

For each code cycle, the CEC releases a version of the CBECC software compatible 

with that code cycle. While CBECC may be updated with minor revisions throughout a 

code cycle, these updates do not follow a regular schedule or frequency. A 2028 

research version of CBECC has been published and is available on the CEC website 
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(California Energy Commission 2025b). The 2028 research version of CBECC reflects 

the updated prototypical buildings, LSC hourly factors, hourly source energy factors, 

hourly demand factors, hourly GHG emission factors, and weather files (California 

Energy Commission 2025c). 

CASE Reports present per-unit energy impacts for nonresidential buildings as savings 

per square foot. To translate annual energy, GHG emissions, and peak demand impacts 

for each prototype building into per-square-foot values, the results were divided by the 

prototype’s floor area. This step allows for comparison of savings across different 

building types and enables calculation of statewide savings using the construction 

forecast, which the CEC provides by floor area and building type. The CEC 2028 

statewide construction forecast data are discussed and presented in Section 4.1 of this 

report. 

3.3 Source Energy Savings, LSC Savings, Peak Demand 
Reduction, and GHG Emissions Reduction Methodology  

The Statewide CASE Team calculated source energy savings, LSC savings, peak 

demand reduction, and GHG emissions reduction by applying hourly conversion factors 

to hourly energy savings estimates. The CEC developed all hourly factors. 

Source energy savings is one of the metrics the CEC uses to evaluate code change 

proposals. Source energy represents the total amount of fossil fuel combusted, 

including both combustion in buildings and combustion required to meet electricity 

demand. The CEC-provided hourly source energy values are strongly correlated with 

long-run, hourly GHG emissions factors. The Statewide CASE Team estimated hourly 

source energy savings by multiplying hourly on-site electricity savings and hourly 

natural gas savings by the CEC’s hourly source energy factors. Annual source energy 

savings were calculated as the sum of hourly source energy savings over a year. For 

more details on the CEC’s source energy metric and factors, see the CEC’s 2028 

Energy Code Energy Accounting Metric webpage (California Energy Commission 

2025c).  

The Statewide CASE Team calculated LSC savings by using CEC-provided LSC hourly 

factors for both electricity and natural gas, as described in Section 2. The Statewide 

CASE Team estimated LSC savings by multiplying the hourly electricity and natural gas 

savings by the LSC factors for electricity ($/kWh) and natural gas ($/therm), 

respectively. Annual LSC savings were calculated as the sum of hourly LSC savings 

over a year.  

More details about estimating source energy savings and LSC savings are provided in 

the CEC’s Metrics for Developing Building Energy Efficiency Standards: 2028 Energy 

Code Metrics Methodology and Results report. 

https://www.energy.ca.gov/files/2028-energy-code-energy-accounting-metrics
https://www.energy.ca.gov/files/2028-energy-code-energy-accounting-metrics
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The Statewide CASE Team estimated the hourly peak-demand reduction by multiplying 

the hourly site electricity savings by CEC’s hourly peak demand factors. Similarly, the 

Statewide CASE Team estimated the hourly GHG emissions reduction by multiplying 

each fuel type’s hourly energy savings by its corresponding GHG emissions factor. The 

Statewide CASE Team used the 2028 GHG emissions factors provided by the CEC.4  

For code change proposals that used building energy modeling to simulate energy 

savings, CBECC calculated whole-building energy consumption for every hour of the 

year, measured in kilowatt-hours per year (kWh/yr) and therms per year (therms/yr). The 

software then applied the source energy hourly factors to calculate source energy use in 

kilo British thermal units per year (kBtu/yr) and the 2028 LSC hourly factors to calculate 

LSC in 2029 present value dollars (2029 PV$). CBECC also used the hourly GHG 

emissions factors to calculate annual GHG emissions in metric tons of carbon dioxide 

equivalent. Finally, CBECC estimated the annual peak electricity demand in kilowatts 

(kW).  

When the energy impacts of the proposed code change varied by climate zone, the 

Statewide CASE Team simulated the energy impacts in every climate zone and applied 

the climate-zone-specific hourly factors. If savings did not vary by climate zone, the 

Statewide CASE Team used the statewide average hourly factors. 

3.4 Incremental Costs  

The baseline cost refers to the estimated cost of equipment, labor, and system 

components required to meet the applicable baseline, as described in Section 3.1. The 

baseline is defined as the current code requirement when one exists; otherwise, it 

reflects current industry standard practice. Incremental cost is defined as the difference 

between this baseline cost and the cost associated with the code change proposal.  

Incremental costs include the incremental first cost (upfront cost), incremental 

maintenance and replacement costs over the 30-year analysis period, and the residual 

value of equipment at the end of that period. The Statewide CASE Team used the 

incremental cost available at the time the CASE Report was submitted.  

Based on the CEC’s instruction, the Statewide CASE Team does not attempt to predict 

or adjust incremental cost for tariffs, as these can change frequently and are not 

predictable over time. Consistent with the CEC’s instruction, all incremental cost inputs 

in CASE Reports include the month and year when the cost data was obtained. This 

ensures transparency and allows cost estimates to be traced back to the specific time at 

which the analysis was performed. 

 

4 CEC, 2028 Energy Accounting Metrics (2025) 
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The incremental first costs described in CASE Reports for each measure proposal 

include equipment, installation labor, and acceptance testing.  

Maintenance and replacement costs are the incremental cost of replacing part or all of 

the equipment and the periodic maintenance required to keep the system operating, 

relative to current practice, over the 30-year analysis period.  

The Statewide CASE Team discounted costs incurred after 2029 using the same 3 

percent real discount rate used in LSC.  

3.5 Energy Cost Savings 

The Statewide CASE Team calculated energy cost savings by applying the LSC hourly 

factors to the energy savings estimates, as described in Section 2. 
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4. First-Year Statewide Impacts 

4.1 Statewide Construction Forecast 

The CEC provides statewide construction forecasts, which are used to estimate 

statewide impacts. The statewide construction forecasts estimate new construction and 

additions that would occur in 2029, the first year that the 2028 Title 24, Part 6 

requirements go into effect. They also estimate the total existing building stock in 2029, 

which the Statewide CASE Team used to approximate savings from building alterations. 

The construction forecast includes new construction, additions, and existing building 

stock by building type and climate zone. 

The CEC Building Standards Branch provided the nonresidential construction forecast. 

Table 1 and Table 2 present total floor space of newly constructed and existing 

nonresidential buildings in California in 2029 by building type and climate zone. The 

data in these tables reflect the most recent version provided by the CEC updated in 

April 2026 (California Energy Commission 2026).5  

 

5 California Energy Commission, 2028 Energy Code Measure Proposal Template (2024) 

https://www.energy.ca.gov/media/11702 

https://www.energy.ca.gov/media/11702
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Table 1: Statewide Nonresidential New Construction in 2029 (Million Square Feet) 

CEC Prototypes Available 
Building Type CZ 1 CZ 2 CZ 3 CZ 4 CZ 5 CZ 6 CZ 7 CZ 8 CZ 9 CZ 10 CZ 11 CZ 12 CZ 13 CZ 14 CZ 15 CZ 16 

Large Office 0 0 2.6873 1.3067 0 1.3482 1.0063 1.995 4.6512 0.6521 0 3.2248 0 0.2151 0.0431 0.0295 

Medium Office 0.0892 0.6786 1.2519 0.9677 0.3828 1.4325 0.8697 2.0598 2.5619 1.5211 0.392 0.3758 0.5392 0.3245 0.2547 0.126 

Small Office 0.0483 0.1502 0.3027 0.0523 0.1116 0.2171 0.0256 0.2933 0.6438 0.1921 0.089 0.3763 0.3332 0.091 0.0469 0.0428 

Large Retail 0 0 1.7721 0.3515 0.0807 0.8687 0.9966 1.1808 1.8848 0.9389 0.3579 0.8443 0 0.0788 0.1181 0.0703 

Medium Retail 0.0992 0.5601 0.8065 0.6717 0.1012 0.7494 0.4268 1.0138 2.0367 1.9643 0.2411 2.2203 1.2307 0.4186 0.3143 0.1382 

Strip Mall 0 0 0.0966 0.2966 0.0894 0.5479 0 0.908 0.6857 0.6676 0 0.0859 0.0719 0.3037 0.0502 0.0412 

Mixed-use Retail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Large School 0.075 0.2305 1.1456 0.4571 0.1085 0.613 0.561 1.034 1.1688 0.4045 0.0854 0.3356 0.165 0.1148 0.015 0.0221 

High School 0.0063 0.1735 0.6641 0.419 0.1713 0.3859 0.3814 0.2933 0.8304 0.4914 0.1315 0.7133 0.6086 0.1408 0.0385 0.0292 

K-8 School 0.0041 0.1599 0.4179 0.2428 0.0302 0.3232 0.3011 0.4982 1.0991 0.882 0.351 1.2594 0.3826 0.1412 0.1815 0.1014 

Non-refrigerated 
Warehouse 

0.0621 0.4288 1.9253 0.9912 0.1707 1.4211 0.6673 2.049 3.0206 2.172 0.4921 2.5681 0.7919 0.497 0.3901 0.1591 

Hotel 0.0333 0.1976 0.8781 0.4499 0.0938 0.5403 0.4744 0.7722 1.1371 0.5026 0.1357 0.7324 0.2426 0.1247 0.0949 0.0404 

Assembly 0.1136 0.4288 0.4785 0.7071 0.0488 0.7687 0.5101 1.1296 2.0891 0.8987 0.2103 1.2626 0.3455 0.1119 0.2066 0.0726 

Hospital 0.0364 0.2164 0.9242 0.4715 0.0998 0.3756 0.4884 0.5337 0.992 0.8033 0.1767 0.9213 0.3541 0.1525 0.0913 0.0552 

Laboratory 0.000016 0.0087 2.3957 0.2665 0.00084 0.1828 0.6684 0.3041 0.2278 0.4987 0.002 0.7697 0.3351 0.0475 0.0129 0.0186 

Restaurant 0.0137 0.0815 0.3105 0.1581 0.0317 0.3444 0.2057 0.5055 0.824 0.4909 0.0751 0.3409 0.1543 0.1146 0.0548 0.0335 

Enclosed Parking 
Garage 

0.00047 0.0333 1.4103 1.5166 0.008 0.8949 0.981 1.9426 1.9197 0.1221 0.0452 0.0814 0.009 0.027 0.0066 0.0137 

Open Parking 
Garage 

0.0061 0.4303 1.9062 2.05 0.103 1.263 1.6691 2.7417 2.7094 1.5792 0.5842 1.0529 0.1163 0.3491 0.0855 0.1778 
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No CEC-provided Prototype 
Building Type CZ 1 CZ 2 CZ 3 CZ 4 CZ 5 CZ 6 CZ 7 CZ 8 CZ 9 CZ 10 CZ 11 CZ 12 CZ 13 CZ 14 CZ 15 CZ 16 

Grocery 0.0075 0.0738 0.0878 0.093 0.014 0.0474 0.0256 0.0609 0.1237 0.118 0.0149 0.1343 0.0739 0.0251 0.0191 0.0094 

Refrigerated 
Warehouse 

0.006 0.0358 0.1747 0.0883 0.0194 0.0483 0.0076 0.0692 0.1152 0.0616 0 0.0362 0.1133 0.0188 0.0096 0.0119 

Controlled-
environment 
Horticulture 

0.00047 0.0554 0.1358 0.0426 0.0731 0.0074 0.0786 0.0064 0.0064 1.175 0.005 0.0604 0.0242 0.3862 0.0476 0.0602 

Vehicle Service 0.00087 0.0646 0.0642 0.4895 0.012 0.463 0.0548 0.602 0.5321 0.2623 0.2832 0.5397 0.149 0.0572 0.0503 0.0249 

Data Center 0 0.00014 0.0837 1.0194 0.001 0.002 0.0012 0.004 0.0086 0.00048 0 0.1582 0 0.00047 0.000001 0.00044 

Manufacturing 0.0025 0.0637 0.1364 0.2439 0.0426 0.0835 0.0537 0.1139 0.1596 0.2637 0.0259 0.1496 0.111 0.0575 0.027 0.025 

Miscellaneous 0 0 0 0 0 0.3156 0 0.4743 1.1759 0.002 0 0.0089 0 0.03 0.000014 0.009 

 

 

 

 

 

 

 

 

 



 

 Methodology Report for 2028 Code Cycle CASE Reports | 12 

Table 2: Statewide Nonresidential Existing Floor Space in 2029 (Million Square Feet) 

CEC Prototypes Available 
Building Type CZ 1 CZ 2 CZ 3 CZ 4 CZ 5 CZ 6 CZ 7 CZ 8 CZ 9 CZ 10 CZ 11 CZ 12 CZ 13 CZ 14 CZ 15 CZ 16 

Large Office 0.0565 2.805 132.12 66.18 1.677 106.03 74.40 170.77 301.78 62.35 2.759 88.00 8.659 20.67 4.130 4.480 

Medium Office 2.816 29.28 71.22 39.58 12.68 49.01 44.83 61.07 83.34 69.54 17.00 95.23 24.95 13.37 10.34 4.109 

Small Office 4.464 12.41 19.56 9.022 7.015 13.19 8.446 13.18 22.07 24.63 10.64 40.87 22.73 5.575 7.389 2.948 

Large Retail 1.045 9.470 61.37 28.14 4.565 34.86 27.11 47.31 70.07 59.46 12.58 63.03 24.77 12.00 10.56 3.552 

Medium Retail 1.230 13.28 45.94 25.98 5.378 47.41 35.90 71.11 111.65 73.07 10.69 63.99 26.05 16.86 9.831 5.659 

Strip Mall 3.462 10.14 38.11 18.88 5.214 42.85 28.96 59.78 86.14 72.63 12.43 50.86 26.03 16.61 9.578 4.949 

Mixed-use Retail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Large School 2.4629 6.45 55.63 21.61 5.067 35.87 17.35 30.95 51.35 17.18 4.69 35.17 6.30 3.06 1.115 1.641 

High School 1.448 9.951 28.70 17.06 3.604 24.09 23.23 42.97 66.34 48.91 9.837 40.57 26.98 11.92 6.847 3.944 

K-8 School 0.643 10.804 28.00 18.16 2.960 20.64 22.97 40.91 56.55 55.15 13.461 45.69 28.04 11.962 7.824 3.908 

Non-refrigerated 
Warehouse 

3.525 20.52 107.79 53.77 9.756 95.70 50.80 137.48 211.45 194.41 33.21 141.57 55.70 41.48 30.80 12.40 

Hotel 1.722 10.23 45.42 23.33 4.758 31.04 33.89 42.84 64.99 36.99 6.897 39.47 12.76 7.897 5.625 2.383 

Assembly 3.204 14.71 62.75 26.13 4.953 48.15 29.72 76.39 101.41 79.83 14.48 60.60 25.82 16.56 10.82 5.492 

Hospital 1.998 11.87 50.95 25.95 5.498 30.85 29.47 44.54 72.89 41.81 11.53 55.81 24.32 9.286 4.835 3.401 

Laboratory 0.4082 4.226 43.44 37.31 0.8915 11.33 19.53 15.90 16.39 16.94 0.9838 14.89 5.376 2.212 0.5969 0.7177 

Restaurant 0.6137 3.646 14.59 7.424 1.519 17.00 10.74 24.60 39.73 33.66 3.599 17.27 7.881 7.077 3.576 1.954 

Enclosed Parking 
Garage 

0.0181 0.6171 44.03 32.78 0.3204 31.64 23.98 63.93 76.63 3.124 0.4684 3.348 0.5029 0.9565 0.1706 0.4719 

Open Parking 
Garage 

0.2344 7.980 59.52 44.31 4.143 44.66 40.79 90.23 108.16 40.40 6.058 43.30 6.503 12.37 2.206 6.103 
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No CEC-provided Prototype 
Building Type CZ 1 CZ 2 CZ 3 CZ 4 CZ 5 CZ 6 CZ 7 CZ 8 CZ 9 CZ 10 CZ 11 CZ 12 CZ 13 CZ 14 CZ 15 CZ 16 

Grocery 0.0935 1.751 5.002 3.597 0.74 3.000 2.16 4.271 6.781 4.389 0.6612 3.869 1.565 1.013 0.5963 0.3846 

Refrigerated 
Warehouse 

0.0366 1.053 1.480 0.5559 0.6446 0.9453 0.0702 0.98 1.622 1.348 0.6032 4.754 4.857 0.3981 0.3215 0.2544 

Controlled-
environment 
Horticulture 

0.5147 0.4388 2.145 0.6292 5.332 6.593 0.8460 0.6048 1.302 8.039 2.282 4.207 4.381 2.173 0.6638 0.3778 

Vehicle Service 0.9804 5.647 22.49 8.733 2.737 28.06 15.62 42.09 67.77 47.32 6.296 33.65 16.02 13.14 5.672 3.291 

Data Center 0 0.0010 0.6177 7.520 0.0074 0.0149 0.0085 0.0292 0.0635 0.0036 0 1.167 0 0.0035 0.000008 0.0033 

Manufacturing 3.416 14.55 48.90 69.68 4.607 67.47 30.56 114.29 156.12 44.31 9.541 42.35 21.11 15.31 4.368 8.313 

Miscellaneous 0.4301 6.498 11.37 4.957 1.332 8.673 3.932 10.33 19.37 9.207 3.684 17.00 5.292 2.407 1.302 1.295 
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4.2 Annual Units Affected by Proposed Code Change  

To calculate first-year statewide impacts, the Statewide CASE Team multiplied the per-

unit impacts by the number of “units” that would be affected by the proposed code 

change in 2029. Most measures used floor space as the unit of analysis and therefore 

referenced the CEC’s forecasts for new construction and existing floor space as the first 

step in estimating annual affected installations. Some measures defined a unit as a 

single piece of equipment. All measures were internally consistent in how a unit was 

defined.  

For measures that did not use floor space, the Statewide CASE Team derived and 

documented their measure-specific assumptions about the total market size in the 

CASE Report. 

To determine the annual units affected by the proposed code change, the Statewide 

CASE Team first estimated the total annual units subject to the proposed code change 

and then the portion of that market that is already compliant with it, as described in 

Sections 4.2.1 and 4.2.2.  

4.2.1 Total Annual Units Subject to Proposed Code Change  

The new construction forecast includes all new buildings and added floor space 

expected in 2029. Proposed code changes rarely impact every newly constructed 

building. The Statewide CASE Team applied assumptions about the percentage of new 

construction that would be impacted by a proposed code change. The percentage of 

impacted buildings often varies by climate zone and building type. 

Similarly, the existing building forecast represents the total existing building stock by 

building type and climate zone. Only a small percentage of this stock will be altered 

each year and therefore subject to the proposed code requirements.  

The Statewide CASE Team developed assumptions about the percentage of the 

existing building stock that would be affected by the proposed code change. Appendix C 

of each CASE Report presents assumptions about how each proposed code change 

would apply to newly constructed buildings and additions, as well as how it would apply 

to the existing building stock. 

Unless better data were available, the Statewide CASE Team’s default approach was to 

use the measure’s effective useful lifetime to estimate its rate of replacement. For 

example, if a measure had a 10-year average lifetime, the Statewide CASE Team would 

assume that replacements would occur in one-tenth of existing buildings each year. 

For measures that used a different definition of a unit than “per square foot.” For these 

measures, the Statewide CASE Team applied parallel logic to estimate the number of 
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units in 2029 that would be subject to the proposed code change. Statewide CASE 

Reports describe the methodology and assumptions. 

4.2.2 Already-Compliant Market Share 

After estimating the annual affected units, the Statewide CASE Team discounted those 

units based on the estimated percentage of the market already complying with the 

proposed 2028 Title 24 requirement. No impacts were attributed to this already-

compliant portion. 

To estimate the already-compliant market share, the Statewide CASE Team used an 

intentionally simple approach. As an initial step, a literature review was conducted to 

identify sources or data relevant to the specific measure, including information on 

already-compliant market share. When reliable data were available, those sources were 

used to estimate the compliant portion of the market. If the literature review did not yield 

reliable data, input was obtained from well-informed stakeholders with a grounded 

understanding of the California market associated with the proposed code change. 

Each CASE Report provides additional information on how market share was estimated 

and the types of stakeholders who provided input.  

This streamlined approach was selected with the understanding that the California 

Public Utilities Commission (CPUC) would subsequently conduct a more detailed 

assessment of already-compliant market share as part of its process for estimating 

savings attributable to the State Building Codes Advocacy activities supported through 

the Codes and Standards program.  

The Statewide CASE Team recognized that the already-compliant market share does 

not require the same level of rigor as other assumptions—such as per-unit annual 

energy savings or per-unit incremental first cost—because it does not affect the key 

code change adoptability criteria.  

Because the already-compliant market share reduces both estimated costs and 

estimated benefits proportionally, it does not impact cost-effectiveness. Instead, it 

affects the magnitude of statewide energy, cost savings, and other impacts, which are 

useful indicators but do not have required thresholds for adoption. 

In following the CEC’s guidance to discount all statewide savings estimates to account 

for the market share of a proposed efficiency level, the Statewide CASE Team took an 

inherently conservative approach to estimating first-year statewide savings. 

For prescriptive code requirements that set the performance baseline, a proposal that 

increases the efficiency of the prescriptive feature resets the performance baseline and 

makes the performance approach more stringent. A measure with a high market share 

prior to the code change may have been used to offset inefficiency elsewhere in the 

design.  
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Once that frequently used measure becomes prescriptively required, it resets the 

baseline to a lower level, and under the new code, that commonly used compliance 

credit measure must be supplemented with additional high-efficiency measures to offset 

any desired inefficient feature. The net effect on the performance approach is a change 

in the stringency of the baseline, regardless of the measure’s market share. 

 A more exacting approach would be to exclude market share for the fraction of 

buildings using the performance approach and apply the market-share discount only to 

the fraction of buildings using prescriptive compliance. For simplicity’s sake, market 

share is applied across the board, yielding a conservative estimate of statewide 

savings.  

4.3 Statewide Impacts Methodology  

The Statewide CASE Team calculated the first-year statewide energy, GHG emissions, 

and water impacts for new construction and additions by multiplying per-unit savings 

(i.e., energy, GHG emissions, water) by assumptions about the percentage of new 

buildings affected by a proposed code change. Similarly, the first-year statewide impacts 

for alterations were calculated by multiplying the per-unit savings by assumptions about 

the percentage of existing buildings that would be affected by the proposed code 

change. The assumptions underlying these percentages are discussed in Section 4.2 

and documented in the relevant CASE Report. 

As discussed in Section 2, the 30-year LSC savings represent the present value of 

energy system cost savings over the entire 30-year analysis period.  

The Statewide CASE Team estimated the monetary value of first-year GHG emissions 

reductions for informational purposes. This value was not directly used in cost-

effectiveness calculations. To estimate the monetary value of these reductions, the 

Statewide CASE Team used the social cost of carbon provided by the CEC—$162.46 

per metric ton of carbon dioxide equivalent (metric tons CO2e) in 2029 (California 

Energy Commission 2025d). 

In addition to water savings, the Statewide CASE Team also estimated the embedded 

electricity use associated with water consumption, as described in Section 4.4.  

4.4 Embedded Electricity in Water Methodology 

The Statewide CASE Team assumed embedded electricity use was 5,440 kWh/million 

gallons for indoor water use and 3,280 kWh/million gallons for outdoor water use (SBW 

Consulting, Inc. 2022).  
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Embedded electricity for indoor water use, included electricity used for water extraction, 

conveyance, treatment to potable quality, water distribution, wastewater collection, and 

wastewater treatment.  

Embedded electricity for outdoor water use included all upstream energy uses; it did not 

include wastewater collection or wastewater treatment. The embedded electricity values 

also did not include on-site energy consumption associated with water usage, such as 

the energy required for water heating or on-site pumping. On-site energy impacts were 

instead accounted for in the energy savings estimates. 

The embedded electricity values were derived from research conducted for CPUC 

Rulemaking 13-12-011. The study quantified the embedded electricity savings 

associated with IOU incentive programs that result in water savings, and its findings 

represent the most up-to-date CPUC research on embedded energy in water 

throughout California (California Public Utilities Commission 2015a, California Public 

Utilities Commission 2015b). This research also produced the Water-Energy (W-E) 

Calculator 1.0, which was updated in February 2022 to Version 2.0 (SBW Consulting, 

Inc. 2022).  

The CPUC analysis was limited to evaluating embedded electricity in water and did not 

include embedded natural gas. For this reason, this CASE Report does not include 

estimates of embedded natural gas savings associated with water reductions. 

4.5  Embodied Carbon in Materials Methodology 

Accounting for embodied carbon emissions is important for understanding the full 

environmental impacts of a proposed code change. The embodied carbon in materials 

analysis captures emissions generated from material extraction, manufacturing, and 

transportation. Considering these emissions ensures the proposed measure reflects 

impacts from initial stages of materials production, rather than focusing solely on 

operational energy savings.  

The Statewide CASE Team calculated embodied carbon impacts based on changes in 

material quantities resulting from the proposed measures. The Statewide CASE Team 

then applied average embodied carbon values for each material. The values are derived 
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from industry-wide environmental product declarations (EPDs),6, 7 which provide global 

warming potential (GWP) values per unit weight of specific materials.8  

The Statewide CASE Team used industry-wide average GWP values because the 

materials included in the statewide analysis exhibit a wide range of embodied carbon 

intensities. For example, concrete varies significantly, depending on the manufacturing 

processes, material sourcing, and other factors. The Statewide CASE Team also 

assumed that most building projects would not specify low-embodied carbon products. 

Therefore, using average values is appropriate for a statewide estimate. 

The Statewide CASE Team multiplied first-year statewide impacts per material (in 

pounds) by the GWP values for each material, which provided the total statewide 

embodied carbon impact for each material. If a material’s use increased, then there was 

an increase in embodied carbon impacts (additional emissions). If a material’s use 

decreased, then there was a decrease in embodied carbon impacts (emissions 

reduced). The total emissions reductions from a measure were the sum of GHG 

emissions reductions from statewide energy savings and changes in embodied carbon 

(emissions reductions or additional emissions). 

 

 

6 EPDs disclose a range of environmental impacts, including embodied carbon emissions, based on 

lifecycle assessments of specific products and materials. Industry-wide EPDs report average 

environmental impacts for a product across multiple manufacturers within a region, typically developed 

through coordination among manufacturers and associations. Manufacturer-specific EPDs report impacts 

for a single product from a single manufacturer.  

7 Industry-wide EPDs were not available for mercury, lead, copper, plastics, and refrigerants. Global 

warming potential (GWP) values for mercury, lead, and copper are based on a 2014 life cycle assessment 

(LCA) conducted by Yale University. The GWP value for plastics is based on an LCA conducted by 

Franklin Associates, which captures roughly 59% of the U.S. PVC and HDPE production. GWP values for 

refrigerants are based on data from the Intergovernmental Panel on Climate Change (IPCC) Fourth 

Assessment Report (2007).  

8 GWP values for concrete and wood were reported in units of kg CO2 per unit volume rather than per unit 

weight. Average material densities were used to convert these values from volume-based units to weight-

based units for consistency with the standard analysis. 
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5. Market and Economic Impact Analysis 

This section discusses how a code change proposal would affect market actors, 

including economic impacts on specific roles that the CEC is required by law to 

consider. CEC staff will use information provided here to fulfill their statutory 

requirements for evaluating impacts of the proposed changes and to inform the Notice 

of Proposed Action as well as the Initial and Final Statements of Reasons.  

5.1 Market Impacts and Economic Assessments 

This section includes information that the CEC uses in its statutorily required economic 

analysis. The CEC relies on this information to complete Form STD 399 (Economic and 

Fiscal Impact Statement), including determining whether the proposed update has an 

economic impact greater than $50 million, which would require the CEC to prepare a 

Standardized Regulatory Impact Assessment (SRIA). Each CASE Report contains 

additional information specific to that code change proposal. 

5.1.1 Impact on Builders 

Builders of commercial structures are directly impacted by many of the measures 

proposed by the Statewide CASE Team for the 2028 code cycle. These businesses 

routinely adjust their building practices in response to changes in building codes, and, 

while not required in California, builders may engage in continuing education and 

training to stay current with design practices and building codes.9  

California’s commercial construction industry comprises approximately 18,000 

establishments and 358,000 employees (see  

Table 3).10 An additional 4,300 establishments and 103,600 employees work in 

industrial, utilities, infrastructure, and other heavy construction roles.11 In 2024, the total 

estimated payroll for nonresidential construction was approximately $50 billion.12 

 

9 Associated Builders and Contractors, Southern California, “General Contractor Continuing Education in 

California,” https://abcsocal.org/general-contractor-continuing-education-in-california/  
10 State of California Employment Development Department, Quarterly Census of Employment & Wages, 

https://labormarketinfo.edd.ca.gov/cgi/dataanalysis/areaselection.asp?tablename=industry  

11 Ibid 

12 Ibid 

https://abcsocal.org/general-contractor-continuing-education-in-california/
https://labormarketinfo.edd.ca.gov/cgi/dataanalysis/areaselection.asp?tablename=industry
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Table 3: California Construction Industry, Establishments, Employment, and 
Payroll in 2024 

Building Type Construction Sectors Establishments Employment 
Annual 
Payroll  
(Billions $) 

Commercial All 17,998 358,390 36.7 

Commercial 
Building Construction 
Contractors 

5,298 84,251 9.8 

Commercial 
Foundation, Structure, and 
Building Exterior 

2,173 54,333 4.7 

Commercial 
Building Equipment 
Contractors 

6,096 137,725 14.7 

Commercial Building Finishing Contractors 4,432 82,080 7.5 

Industrial, 
Utilities, 
Infrastructure, & 
Other 
(Industrial+) 

All 4,293 103,630 12.5 

Industrial+ Building Construction 280 4,215 0.5 

Industrial+ Utility System Construction 1,860 53,831 6.1 

Industrial+ Land Subdivision 824 4,942 0.8 

Industrial+ 
Highway, Street, and Bridge 
Construction 

834 29,051 3.5 

Industrial+ Other Heavy Construction 496 11,591 1.6 

Source: (State of California Employment Development Department n.d.) 

5.1.2 Impact on Building Designers and Energy Consultants 

Adjusting design practices to comply with changing building codes is a normal part of 

the work of building designers and energy consultants, and it requires continuing 

education and training to remain current with changes to design practices and building 

codes (American Institute of Building Design 2023).  

Businesses that focus on commercial, institutional, and industrial building design fall 

within the Architectural Services sector North American Industry Classification System 

(NAICS)13 code 541310). Table 4 shows the number of establishments, employment, 

 

13 NAICS is the standard used by federal statistical agencies to classify business establishments for the 

purpose of collecting, analyzing, and publishing statistical data related to the U.S. business economy. The 

U.S. Economic Classification Policy Committee (ECPC), Statistics Canada, and Mexico's Instituto 

Nacional de Estadística y Geografía jointly developed NAICS to allow for a high level of comparability in 

business statistics among the North American countries. NAICS replaced the Standard Industrial 

Classification (SIC) system in 1997. 
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and total annual payroll for building architectural services. The proposed code changes 

would potentially impact all firms within the Architectural Services sector.  

NAICS does not provide a code specific to energy consultants. Instead, businesses that 

focus on consulting related to building energy efficiency fall within the Building 

Inspection Services sector (NAICS 541350), which is composed of firms primarily 

engaged in the physical inspection of nonresidential buildings.14 It is not possible to 

determine which business establishments within the Building Inspection Services sector 

focus specifically on energy efficiency consulting. The information shown in Table 4 

provides an upper-bound estimate of the size of this sector in California. 

Table 4: California Building Designer and Energy Consultant Sectors in 2024 

Sector Establishments Employment 
Annual Payroll  

(Millions $) 

Architectural Services a 4,256 30,414 3,693.4 

Building Inspection Services b 1,115 4,024 346.9 

Source: (State of California Employment Development Department n.d.) 

a. Architectural Services (NAICS 541310) comprises private-sector establishments primarily engaged 
in planning and designing institutional, leisure, commercial, and industrial buildings and structures.  

b. Building Inspection Services (NAICS 541350) comprises private-sector establishments primarily 
engaged in providing building inspection services encompassing all aspects of the building structure 
and component systems, including energy efficiency inspection services. 

5.1.3 Impact on Building Owners  

Most code changes would have incremental costs and would reduce building owners’ 

utility bills throughout the measure lifetime. The incremental cost of each measure is 

presented in the CASE Reports. As directed by CEC, the Statewide CASE Team 

calculated energy cost savings using the CEC’s LSC factors. LSC is not the same as 

customer utility bill savings; however, the annual average of LSC valuation is anchored 

to average retail rates.15 Hourly LSC factors place value on energy in each hour of the 

year depending on the marginal societal cost of providing energy in that hour of the 

year. Using LSC helps the CEC identify and adopt code changes that will significantly 

reduce costs for California’s electricity and gas systems. For more information on the 

CEC’s LSC metric, see the Metrics for Developing Building Energy Efficiency 

 

14 Establishments in this sector include businesses primarily engaged in evaluating a building’s structure 

and component systems, including energy-efficiency and home-inspection services. This sector does not 

include establishments primarily engaged in providing inspections for pests, hazardous wastes, or other 

environmental contaminants, nor does it include state or local government entities that focus on building 

or energy code compliance or enforcement of building codes and regulations. 

15 LSC is designed so the total LSC matches forecasted revenues that need to be recovered through 

retail rates. The annual average of levelized LSC factors is fixed to align with a forecast of average retail 

rates for non-residential customers 
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Standards: 2028 Energy Code Metrics Methodology and Results report (California 

Energy Commission 2025e). 

5.1.4 Impact on Building Inspectors  

Table 5 shows employment and payroll information for state or local government 

agencies, which employ many inspectors of commercial buildings. Building inspectors 

participate in continuing education and training to stay current on all aspects of building 

regulations, including energy efficiency.  

Table 5: Employment in California State and Government Agencies with Building 
Inspectors in 2024 (Estimated) 

Sector Government Establishments Employment 
Annual Payroll  

(Million $) 

Urban and Rural 
Development Admin a 

State 64 1.299 145.5 

Local 50 2,029 181.7 

Source: (State of California Employment Development Department n.d.) 

a. Urban and Rural Development Administration (NAICS 925120) comprises government 
establishments primarily engaged in the administration and planning of the development of urban and 
rural areas. This industry includes government zoning boards and commissions. 

5.2 Economic Impacts 

For the 2028 code cycle, the Statewide CASE Team used the IMPLAN model 

software,16 along with economic information from published sources and professional 

judgment, to develop estimates of the economic impacts associated with each proposed 

code change. Conceptually, IMPLAN estimates jobs created or eliminated (“impacted”) 

due to changes in the demand for goods or services that may occur in response to the 

implementation of a new energy code or a standard.  

For the 2028 code cycle, the Statewide CASE Team considered only direct and indirect 

employment impacts. For example, if a code change increases demand for a 

manufactured product, the additional workers hired at a manufacturing facility to meet 

that demand represent direct employment impacts. Workers hired by firms that supply 

raw or intermediate inputs (goods or services) to the manufacturer represent indirect 

employment impacts. 

The underlying assumptions of IMPLAN included constant returns to scale (i.e., no 

change in productivity with increases or decreases in output), a fixed input structure, 

industry homogeneity, no supply constraints, and fixed technology. The IMPLAN model 

 

16 IMPLAN employs economic data and advanced economic-impact modeling to estimate economic 

impacts for interventions such as changes to the California Title 24, Part 6 code. More information on the 

IMPLAN modeling process is available in IMPLAN, “IMPLAN Modeling Methodology,” www.IMPLAN.com.  

http://www.implan.com/
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is static and provides a simplified depiction of how jobs and economic output are 

created within the macroeconomy. 

The economic impacts developed for this report are estimates based on limited 

information. For this reason, the IMPLAN model provides a simple representation of the 

California economy. Although the Statewide CASE Team is confident that the direction 

and approximate magnitude of the estimated economic impacts are reasonable, 

IMPLAN necessarily simplifies the complex relationships and interactions among 

individuals, businesses, and organizations as they respond to changes in energy 

efficiency codes. Throughout this analysis, the CASE authors rely on conservative 

assumptions about the economic benefits of the proposed code change. As a result, the 

economic impacts presented in the CASE Reports represent the lower-bound estimates 

of the actual benefits associated with this proposed code change.  
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6. Addressing Energy Equity and 
Environmental Justice 

The Statewide CASE Team acknowledges a history of prejudice and inequality in 

environmental and social justice (ESJ) communities and the role this history plays in the 

environmental justice issues that persist today.17 Similar to the CPUC definition for 

disadvantaged communities (DACs) and consistent with the concepts in the CPUC ESJ 

Action Plan 2.0, ESJ communities refers to the populations throughout California that 

“most suffer from a combination of economic, health, and environmental burdens. These 

burdens include poverty, high unemployment, air and water pollution, presence of 

hazardous wastes, as well as high incidence of asthma and heart disease” (California 

Public Utilities Commission n.d.). ESJ communities also incorporate race, class, and 

gender, since these intersecting identity factors affect how people frame issues, 

interpret information, and experience the world.18  

Ensuring that the benefits and burdens of the energy sector are evenly distributed and 

confronting the unjust legacies of the past serve as critical steps to achieving energy 

equity. This focus on equity is an important component of the Statewide CASE Team’s 

work and represents an evolving dialogue within California and beyond.19 To minimize 

the risk of perpetuating inequity, code change proposals are being developed with 

intentional consideration of the potential unintended consequences of the proposals on 

 

17 While the term disadvantaged communities (DACs) is often used in the energy industry and state 

agencies, the Statewide CASE Team chose to use terminology that is more acceptable to and less 

stigmatizing for those it seeks to describe (DC Fiscal Policy Institute 2017). 

18 Environmental disparities have been shown to be associated with unequal harmful environmental 

exposure correlated with race/ethnicity, gender, and socioeconomic status. For example, chronic 

diseases, such as respiratory diseases, cardiovascular disease, and cancer, associated with 

environmental exposure have been shown to occur in higher rates in the LGBTQ+ population than in the 

cisgender, heterosexual population (Goldsmith and Bell 2021). Socioeconomic inequities, climate, energy, 

and other inequities are inextricably linked and often mutually reinforcing. 

19 The CEC defines energy equity as “the quality of being fair or just in the availability and distribution of 

energy programs” (California Energy Commission 2018). American Council for an Energy-Efficient 

Economy (ACEEE) defines energy equity as that which “aims to ensure that disadvantaged communities 

have equal access to clean energy and are not disproportionately affected by pollution. It requires the fair 

and just distribution of benefits in the energy system through intentional design of systems, technology, 

procedures and policies” (ACEEE n.d.). Title 7, Planning and Land Use, of the California Government 

Code defines environmental justice as “the fair treatment and meaningful involvement of people of all 

races, cultures, incomes, and national origins, with respect to the development, adoption, implementation, 

and enforcement of environmental laws, regulations, and policies” (State of California n.d.). 
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ESJ communities. Each CASE Report speaks to any anticipated significant benefits or 

concerns related to ESJ communities. 

The Statewide CASE Team identified potential impacts through research and input from 

ESJ partners. While the listed potential impacts should be comprehensive, they may not 

yet be exhaustive. The Statewide CASE Team remains open to additional peer-

reviewed studies that contribute to or challenge the information presented in this report. 

6.1 Framework Development Methodology 

To minimize the risk of perpetuating inequity, code change proposals were developed 

with intentional consideration of their unintended consequences on ESJ communities, 

informed by research and input from ESJ partner organizations. The Statewide CASE 

Team recognizes that the potential impacts identified may not be comprehensive. The 

Statewide CASE Team will continue to build relationships with community-based 

organizations to improve the identification of potential impacts for future code cycles 

and remains open to additional resources that can contribute to this effort.  

The Statewide CASE Team collaborated with an ESJ partner, Common Spark 

Consulting, to maximize ESJ outcomes during this code cycle by: 

• Updating measure selection criteria and analysis framework to include ESJ as a 

prioritization component during measure screening  

• Evaluating measures for ESJ impacts during measure selection 

• Developing educational materials for measures with notable ESJ impacts 

The Statewide CASE Team identified four criteria to evaluate the potential equity 

impacts of proposed code changes on ESJ communities: health, cost, resiliency, and 

comfort. These criteria represent the most significant areas of impact through which 

code change proposals can affect the lives of ESJ communities.  

During the 2025 code cycle, the Statewide CASE Team selected the four criteria based 

on a literature review that identified the most significant areas of impact and distilled 

them into a concise set of key factors. For the 2028 code cycle, the Statewide CASE 

Team updated the four criteria and equity analysis framework for measure selection with 

the input and support from Common Spark Consulting. Key updates to the equity 

framework included providing stronger definitions for each criterion, improving examples 

of how to determine impact during the early measure-screening phase of code change 

development, clarifying when a measure may be removed from consideration due to 

ESJ impact concerns, and simplifying the framework to support more consistent 

decision-making. 
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6.2 Potential Impacts on ESJ communities in Nonresidential 
Buildings 

When analyzing impacts for nonresidential buildings, the Statewide CASE Team 

reviewed each building type through the lens of the four criteria: cost, health, resiliency, 

and comfort. The Statewide CASE Team examined which building types are most 

frequently used by ESJ communities and evaluated how impacts associated with these 

criteria are distributed across all populations. Some building types have unique 

environmental justice concerns due to their common uses, location, or other contextual 

factors.  

6.2.1 Health Impacts 

Any potential health burdens from proposed code changes could more severely affect 

ESJ communities, which may have limited access to healthcare and often live in areas 

already affected by environmental and other health burdens. These disproportionate 

exposures underscore the importance of evaluating health impacts through an equity 

lens. 

Several potential negative health impacts of buildings on ESJ communities are 

addressed through energy efficiency measures (Norton 2014, Cluett 2015, Rose 2020). 

Improvements in indoor air quality through ventilation or the removal of combustion 

appliances can reduce the incidence of asthma, chronic obstructive pulmonary disease 

(COPD), and certain heart conditions. Black and Latinx people are 56 percent and 63 

percent, respectively, more likely to be exposed to dangerous air pollution than White 

people (Tessum, et al. 2019). Water heating and building shell improvements can 

reduce stress associated with high energy bills by lowering utility costs. Electrification 

can reduce the health impacts associated with NOx, SO2, and PM2.5 emissions.  

Health impacts for nonresidential buildings primarily affect ESJ building occupants 

rather than building owners, as occupants are more directly exposed to indoor 

environmental conditions and pollutant sources. 

6.2.2 Cost Impacts 

People historically impacted by poverty and other historic systems of wealth distribution 

can be affected more severely by the incremental first cost of proposed code changes. 

These costs can also create an economic burden for ESJ communities that does not 

similarly affect other populations. See the Cost and Cost Effectiveness sections of the 

appropriate Final CASE Reports for estimates of energy cost savings from the current 

proposals. In the case of nonresidential buildings, these cost impacts are more 

applicable to ESJ building owners rather than ESJ building occupants. 
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6.2.3 Resiliency Impacts 

ESJ communities are more vulnerable to the negative consequences of natural 

disasters, extreme temperatures, wildfires, floods, and other weather events driven by 

climate change. These heightened risks stem from historic inequities, including limited 

access to resources that support preparedness, response, and recovery. 

Black Americans are 40 percent more likely to live in areas with the highest projected 

increases in extreme-heat-related mortality rates compared to other groups (U.S. 

Environmental Protection Agency 2011). Natural disasters also affect ESJ communities 

differently. Race and wealth influence the ability to evacuate during emergencies, as 

evidenced during Hurricane Harvey, when White and higher-income residents were 

overrepresented by 19.8 percent among evacuees (Deng, et al. 2021). 

Proposals that improve buildings’ resilience to natural disasters and extreme weather 

could positively impact ESJ communities, particularly when buildings such as hospitals, 

community centers, and churches serve as shelters during a crisis. Additionally, 

buildings with more insulation and tighter envelopes can reduce the health 

consequences of poor-quality air infiltration, lower the risk of moisture damage and 

related health impacts (such as mildew and mold), and help maintain thermal comfort 

during extreme weather events. 

6.2.4 Comfort Impacts 

Thermal comfort and proper lighting are important considerations for any building where 

people work, though impacts are not proportional across all populations. Thermal 

comfort can also have serious health effects, as heat-related illness is on the rise in 

California. ESJ communities are at a greater risk for heat illness due in part to 

socioeconomic factors.  

Between 2005 and 2015, California saw substantial increases in emergency room visits 

for heat-related illness: 67 percent among Black residents, 53 percent among Asian 

American residents, and 63 percent among Latinx residents (Abualsaud, Ostrovskiy and 

Mahfoud 2019). Studies have shown that the effects of urban heat islands not only lead 

to higher mortality during heat waves, but also disproportionately affect those residing in 

large buildings (Smargiassi 2008, Laaidi 2012).These residents tend to be older adults, 

people of color, and low-income households (Drehobl 2020, Blankenship 2020, 

International Energy Agency 2014).  

Comfort is not only a desirable quality in workplaces, schools, and other buildings, but it 

also has real-world impacts on health. Comfort impacts in nonresidential buildings 

primarily affect ESJ building occupants rather than building owners. 
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6.2.5 Potential Impacts by Building Type 

Proposals for the following building types would not have disproportionate impacts 

because all populations use these buildings with the same frequency. While there may 

be impacts on cost, health, resiliency, or comfort, ESJ communities would not be 

affected more or less than other populations. It is unlikely that ESJ communities would 

pay a disparate share of the incremental first costs.  

• Office buildings of all sizes 

• Retail buildings of all sizes 

• Laboratories  

• Open-air parking garage 

• Vehicle service facilities 

Below is a description of how code changes might impact ESJ communities broken 

down by building type. 

6.2.5.1 Strip Mall 

Proposals for strip mall building types have the potential to create disproportionate 

impacts. The benefits of strip malls are complex and vary based on factors such as 

location, economic conditions, and community needs. Rents in strip malls are often 

more affordable than those in heavily trafficked or more upscale areas, and these 

centers frequently serve as accessible business centers for ESJ communities. Some 

shop owners describe strip mall stores as “the center of social life” (Ramanathan 2017).  

Historically, small and minority-owned businesses have faced challenges such as 

discrimination, difficulty securing funding, and limited social capital, all of which increase 

start-up costs and constrain the ability to secure business space. Black entrepreneurs 

are almost three times as likely to lose profitability due to start-up costs as White 

entrepreneurs (Morelix 2016). Cost increases could further disrupt these ESJ-

community-owned businesses.  

6.2.5.2 Mixed-Use Retail 

ESJ communities use mixed-use retail buildings more frequently than other populations, 

potentially leading to uneven impacts. Rents are often higher in mixed-use retail 

buildings. Historically, small and minority-owned businesses have faced challenges 

such as discrimination, difficulty securing funding, and limited social capital, all of which 

increase start-up costs and constrain their ability to secure business locations (Morelix 

2016). Impacts on health, resiliency, or comfort are not anticipated to be 

disproportionate. 
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6.2.5.3 Schools (Small and Large) 

Incremental costs could have a larger impact on ESJ communities than on the general 

population because school funding in the U.S. is closely linked with race and income. 

Jurisdictions with lower-income populations—where the tax base, funding, and capital 

improvement budgets are more constrained—may find it more challenging to 

accommodate the incremental first costs. These costs can also affect educational 

quality, as incremental expenses present a significant burden for schools with limited 

budgets.  

Analysis from the U.S. Government Accountability Office shows that schools with fewer 

resources and smaller enrollments tend to have less access to college-preparatory 

courses, and 80 percent of students in these schools were Black and Latinx (U.S. 

Government Accountability Office 2018). Incremental costs can deepen these 

educational inequalities by burdening schools with limited budgets.  

Individuals attending and working at schools, particularly in ESJ communities, will be 

affected by these proposals. Measures that influence health, resiliency, or comfort can 

disproportionately impact staff and students in these areas, as schools serving ESJ 

populations face greater financial constraints to support such improvements.  

6.2.5.4 Assembly 

Most assembly building proposals are not expected to have a disproportionate impact. 

However, certain types of these buildings—such as religious facilities, community or 

recreation centers, homeless shelters, and libraries—are central to many ESJ 

communities. Attendance patterns underscore this reliance: 47 percent of Black people 

and 39 percent of Latinx people report participating in religious services on a weekly 

basis, compared to 32 percent of White people (Pew Research Center 2023). These 

facilities also provide essential spiritual, cultural, and economic resources.  

In particular, building types that provide shelter during extreme weather events, support 

disaster preparedness, or offer food and other essential resources to those in need are 

more likely to result in disproportionate impacts. While these facilities often serve ESJ 

communities, they are not typically owned by local residents. As a result, if costs 

increase for this nonresidential building type, these residents are unlikely to bear a 

disproportionate share of the cost burden.  

6.2.5.5 Hospital 

Increased incremental costs for hospitals can pose challenges for jurisdictions with 

lower-income populations, where the tax bases, funding, and budgets may be more 

constrained. Proposed measures that affect health and resiliency may 

disproportionately impact individuals who seek services from or work in hospitals.  
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6.2.5.6 Restaurant 

Restaurant proposals could affect ESJ communities more significantly than the general 

population, particularly foodservice workers, small restaurant owners, and individuals 

who rely on restaurants for meals—especially those living in food deserts, areas with 

“limited access to a variety of healthy and affordable food.” For the estimated 23.5 

million Americans living in these areas (Chapple n.d.), this limited access to grocery 

stores and other retailers means restaurants play a more important role in providing 

food for ESJ communities.  

This reliance on restaurants is further reflected in disparities in the available healthy 

options. In South Los Angeles neighborhoods with a higher percentage of Black 

residents, only 27 percent of restaurants offered five or more healthy options, compared 

to 40 percent in more affluent West Los Angeles (Lewis, et al. 2005). Many of 

California’s restaurants are owned by ESJ community members, and an even larger 

share of the workforce is drawn from ESJ communities. Of the 150,000 fast-food 

employees in Los Angeles, nine out of ten are people of color (University of California 

Los Angeles Labor Center 2022). Proposals with high incremental costs or health-

related effects could therefore have a notable impact on these communities. 

6.2.5.7 Grocery 

Grocery-building proposals could disproportionately impact ESJ communities because 

many residents rely on a single nearby store for affordable food. Food deserts are 

especially relevant for this building type, as limited grocery availability increases both 

cost and travel burden for residents. Households in these areas often have few 

alternatives, making them more sensitive to changes in cost, access, or operating 

conditions.  

In California, nearly one million residents live in food deserts (The Sarah Samuels 

Center for Public Health Research and Evaluation 2016). These access constraints can 

raise the cost of living and require residents to travel farther for food. Nearly two-thirds 

of Californians reported being “very concerned” about paying rent amid rising living 

costs  ( Baldassare et al., 2022). Higher prices resulting from proposed measures, 

combined with longer distances could further burden ESJ communities.  

Proposals that influence incremental cost, health, resiliency, or comfort therefore have 

the potential to disproportionately affect those working in grocery buildings or relying on 

a single store as a primary food source.  

6.2.5.8 Enclosed Parking Garage 

Breathing the air in an enclosed parking garage can expose occupants to carbon 

monoxide and gasoline or diesel engine exhaust. Over time, pollutants accumulate in 

these spaces and become increasingly concentrated, making daily exposure a serious 
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indoor air quality concern (Oh 2020). Anyone spending extensive time in an enclosed 

parking garage—including unhoused individuals who may use these spaces for 

shelter—would be impacted by this air quality hazard. 

6.2.5.9 Refrigerated and Non-refrigerated Warehouse 

Proposals that impact health—particularly thermal comfort or air quality—can 

disproportionately affect warehouse workers, many of whom are from ESJ communities. 

Heat illness remains a significant concern, as shown by data from 2005 to 2015 

indicating that heat-related emergency department cases among Black and Latinx 

individuals increased at nearly twice the rate of cases among White individuals 

(Abualsaud, Ostrovskiy and Mahfoud 2019). While the costs may increase for this 

nonresidential building type, the burden of those costs is unlikely to fall 

disproportionately on ESJ building occupants and is more likely to affect ESJ building 

owners. 
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