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Input: 
Project Objectives to equitably 
electrify all Santa Barbara homes

Throughput: 
1.Objective 1 -> Analytical Approaches 1,2… -> Deliverable 1,2..
2. Objective 2 -> Analytical Approaches 1,2… -> Deliverable 1,2..
………….
7. Objective 7 -> Analytical Approaches 1,2… -> Deliverable 1,2..

Output: 
1. Client Deliverables Through Final Products
2. Equitable Residential  Electrification Roadmap
3. Cost and Greenhouse Gas Modeling Tools for 

City of Santa Barbara’s Sustainability and 
Resilience Department



The methodology we used to create a Santa Barbara Residential 
Electrification Plan

Scoping & Scenario Development

Stakeholder 

Interviews

Building Stock Analysis Cost 

Modeling

Greenhouse Gas 

Analysis

Installation 

Costs

On-Bill 

Costs

Policy, Program, and Permitting Recommendation Analysis

Literature Review



How we systematized our Building Stock Analysis

Age Dimension

• Pre-1978

• Post-1978

Building Type Dimension

• Single Family Home 1-2 (SFH)

• Multi Family Home 3-4 (MFH 3-4)

• MFH 5-49

• MFH 50+* 

*note: we will consider mobile homes as a 

subcategory of MF

BUILDING TYPOLOGIES



Our steps to developing installation cost estimates

First Step: Look at a single appliance and housing typology to develop an initial installation 

cost analysis and modelling methodology for upfront and operational costs

Plan: Use cost benefit analysis to conduct initial analysis & modeling for a single appliance 

type and housing typology. from this, we will base all installation cost estimates on this 

methodology

Example

Baseline: 50 gal gas water heater

Intervention: 65 Gallon Heat Pump Water Heater 

Housing Typology: SF - Pre 1978 Home



How we aim to approach Stakeholder Interviews
APPROACH & ANALYSIS

Stakeholder Groups 

• Local building experts,, City and County Staff, Contractors, 

Property Management, City Building & Safety, Policy & 

Electrification Experts, Equity Groups, Community-based 

Organizations, Tenant Unions

Interviews Approach

• Structured 15 or 30 minute interviews

• Virtual (Teams/Zoom), or in-person when feasible

• No recordings

Key Outputs 

• Summary of stakeholder interview findings

• Thematic analysis, including barriers, opportunities, and 

recommendations

• Evidence-based insights informing suggestions for the 

electrification roadmap



Current analysis progress = completed

= in progress

= not started

Scoping & Scenario Development

Stakeholder 

Interviews
Building Stock 

Analysis

Cost 

Modeling

Greenhouse 
Gas Analysis

Installation Costs On-Bill Costs

Policy & Program Recommendation Analysis

Literature Review



Building a tool for city cost & ghg modelling for the city to utilize

ADAPTABLE EXCEL TOOL WITH SCENARIO MODELING 

DATASET CATEGORIES FOR MODELING (ADJUSTABLE)



Our initial results from building stock analysis combining 
income and home energy use 



01 02 03 04

Existing Roadmaps’ strategies can 

be applied locally

Most cities are just getting started

Costs can be lower, with financial 

support and high efficiency

Literature Review

Building knowledge

Contractor buy in

Lowering non economic costs 

of change 

Stakeholder 

Interviews Takeaways

Building Stock Analysis Cost & Emissions 
ModelingRenter-Owner Split Incentive: 

Split incentives and burdens

Who bears costs and benefits

Building Age: 

Older building stock; has split 
upgrade needs

Unknowns: 

Appliance details are modelled 
on CA data

10
OBJECTIVES SUPPORTED BARRIERS NEEDS 

ASSESSMENT COSTS PER UNIT COSTS PER 
MEASURE

MEASURE 
RECOMMENDATION

POLICY
RECOMMENDATION

Current Findings and Conclusions

Programmatic opportunities to 
make costs lower 

Prioritize envelope 
improvements and high 
efficiency appliances

High uncertainty in future gas 
and electric costs 

Infrastructure change unsure 
over 10 years

Preliminary 

Hypotheses



Literature 
Review, 
Interviews, 
Analysis

Develop 
Programmatic, 
Policy, and 
Permitting          
Recs

Finished 
Products

Final 
Roadmap

Final   
Report

Utility 
Analysis 

Tool

Steps to Residential Electrification



Thank you!



Buildings are identified, but how will they be categorized?

1.Cost and Economic Analysis

2.Equity Barriers & Opportunities

3.Lifetime GHG & Cost Savings

4.Policy & Incentive Recommendations

5.Retrofit optimization & permit 

streamlining

??

What types of buildings are in the City? 

• Building type x Building and unit count 

• Building type x Building vintage distribution

Who lives in these buildings? 

• Building type x Renter vs owner occupied housing

• Building type x Income distribution

• % of population in disadvantaged community

What types of appliances are currently in the buildings? 

• Building type x Appliance energy source (heating, water heating, 

dryer, oven, cooktop, solar, and battery)

• Building type x Appliance age (heating, water heating, dryer, 

oven, cooktop, pool heater)

• Income distribution x Energy burden

ANALYSES SO FAR...

Present

• Data sources synthesized

• Completed some initial tables

Future

• Appliance saturation analysis 

• Data visualization

• Written analysis

• Comprehensive methodology 

write-up



Initial Results from Building Stock Analysis 



When were homes built and how many?  
Property 

Type

Property 

Count

% of Total 

Properties

Household 

count

SF 20051 91.58% 22001

MF 3-4 844 3.85% 2849

MF 5+ 805 3.68% 8991

MF 50+ 36 0.16% 2881

Mobile 

Home
158 .72% 316

Total 21894 100.00% 33841



Installation Cost Estimates for Modelling
Data Source for Intervention: 65 Gallon Heat Pump Water Heater 

Bay Area Air Quality Management District 2024 

https://www.baaqmd.gov/~/media/files/community-health/building-appliance-implementation/task1_electrificationcosts-pdf.pdf?rev=3cb66a09f3094f94b35fa7fc90cfd4ec&sc_lang=en


Collecting and implementing stakeholder interviews 
effectively

• Gather expert insights from key 

stakeholders

• Understand opportunities, barriers, 

and practical considerations in 

accelerating residential 

electrification

PURPOSE OBJECTIVES

• Learn about stakeholder 

perspectives on the current state of 

residential electrification

• Identify key barriers

• Understand opportunities to 

accelerate adoption

• clarify equity and access 

considerations

• validate assumptions and gain 

general electrification knowledge



Building Stock Analysis

• City Land Use Data

• RASS

• NLR LEAD

Installation Costs

• TECH Clean California

• E3

On-Bill and GHG Costs

• ResStock

• UCLA Cost of Electrification Study

• SBCE Customer Electric Energy Use

Our data sources for our categories of analysis
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