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Introduce myself and the work of the California Center 
for Sustainable Communities (CCSC) at UCLA.

Discuss the various roles that building energy models 
play in California’s ongoing energy transition.

Comment on some experiences derived from our 
Center’s recent research projects. 
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Funder Project Themes

Bassett Avocado Heights Advanced 
Energy Community (BAAEC)

Developing a scalable DER + 
electrification program tailored to 

disadvantaged communities

Gas distribution system 
decommissioning screening tool

Planning for a managed transition 
away from underperforming gas 

distribution infrastructure

Equitable electrification of existing 
buildings

Understanding barriers and 
opportunities to electrification of 

existing gas end-use appliances

Data access working group 
Identifying barriers to data access 

and opportunities for improvement 
while maintaining customer privacy



About me

Associate Researcher at 
the Institute of the 
Environment & 
Sustainability at UCLA

Research Director at the 
California Center for 
Sustainable Communities 
(CCSC)



Source: Nexus-e / ETH Zurich

About CCSC

A soft money 
academic research 
center that uses big 
data to conduct 
energy and water 
systems analyses.

Our mission is to do 
science in the public 
interest.



Regional State National





Confidential Back-end 
Database

• Account level consumption data for IOUs 
from 2015-2023

• Housed in a secure computing 
environment hosted on a dedicated subnet 
in UCLA’s campus data center

• Extensive physical and software / 
networking security protocols in place

• Subject to 3rd party cybersecurity audits
• Access limited to key researchers
• IRB Certified

Public 
Websites & Data

• Implements all CPUC mandated 
customer privacy protection aggregation 
and anonymization guidelines

• Publishes data aggregated to County, City, 
Zip, Census Tract levels with masking

• NO account-level data whatsoever
• Aggregated / masked data are 

independently hosted via UCLA’s 
Enterprise Tableau Server

Energy Atlas



Confidential Back-end 
Database

• All PII Data stored in a secure computing 
environment hosted on a dedicated subnet 
in UCLA’s campus data center

• Extensive physical and software / 
networking security protocols in place

• Environment administered by UCLA 
professional IT security staff

• Subject to 3rd party cybersecurity audits
• Access limited to key researchers
• IRB Certified

Public 
Websites & Data

• Implements all CPUC mandated customer 
privacy protection aggregation and 
anonymization guidelines

• Publishes data aggregated to County, City, 
Zip, Census Tract levels with masking

• NO account-level data whatsoever
• Aggregated / masked data are 

independently hosted via UCLA’s 
Enterprise Tableau Server

Energy Atlas



Confidential 
Back-end 
Database

Public 
Websites & 

Data

Research 
Project #2

Research 
Project #1

Research 
Project #3

Journal 
Article

Journal 
Article

Report

Report

Report
CPUC 

Proceeding
s

State 
Legislation

Local 
Government 

Planning

Media & 
Other 

Analyses

Program 
Design and 
EvaluationComment

Letter

Comment 
Letter

Report

Report

Article



Confidential 
Back-end 
Database

Public 
Websites & 

Data

Research 
Project #2

Research 
Project #1

Research 
Project #3

Journal 
Article

Journal 
Article

Report

Report

Report
CPUC 

Proceeding
s

State 
Legislation

Local 
Government 

Planning

Media & 
Other 

Analyses

Program 
Design and 
EvaluationComment

Letter

Comment 
Letter

Report

Report

Article



CalEnviroscreen 4.0
● Census Tract score
● DAC Status Boundaries

Census Data

Assessor Parcels

Utility Bill Data

Contextual Enhancement





Let’s talk briefly about California’s 
decarbonization strategy



California’s decarbonization 
strategy has three core pillars:

1. Increase the amount of renewable energy 
supplied to the power system 

2. Improve the energy efficiency of buildings and 
installed end-use equipment
 

3. Substitute remaining fossil fueled end-uses, 
primarily via electrification



California’s decarbonization 
strategy has three core pillars:

1. Increase the amount of renewable energy 
supplied to the power system 

State Legislature → SB-100 Renewables 
Portfolio Standard (RPS)

2. Improve the energy efficiency of buildings and 
installed end-use equipment
 

CEC → Title-24 Building Energy Codes

3. Substitute remaining fossil fueled end-uses, 
primarily via electrification

CARB → Zero Emissions Technology 
Regulations (in development)



There is tremendous 
uncertainty about the pace 

of future electrical load 
growth (and corresponding 

gas demand reductions)

CEC’s Most Recent IEPR Load Forecasts

Source: CEC



Source: CARB (with extrapolation) 

-70%

-80%

-90%

-100%

Policy makers like to focus on 
GHG emissions per unit 
economic output as a metric of 
progress

But the reality is that the climate 
system only cares about the 
emissions part

20252000

California’s Overall GHG Emissions



-70%

-80%

-90%

-100%

2050

Will the future be characterized 
by diminishing returns to effort 
from scarcity and competition or 
increasing returns to effort from 
learning and scale?

We just don’t know…

20252000

Source: CARB (with extrapolation) 

California’s Overall GHG Emissions



It is safe to say the energy system 
is embarking upon a period of 
rapid and accelerating change



What roles do building energy models 
play in this transition?



Fundamentally, building energy 
models are used to support 

decision making under uncertainty



They should not be used as a source 
of truth, but they can be valuable as 

a source of understanding



DON’T WORRY – I JUST 
INSTALLED A NEW HIGH 
EFFICIENCY BILGE PUMP - 
SO EVERYTHING SHOULD 
BE JUST FINE!!! They can be valuable for comparing 

the relative merits of structurally 
different solutions to a problem -  
such as weighing investments in 

electrification versus conservation 
and efficiency, for instance



Example: CEC - Bassett Avocado Heights 
Advanced Energy Community (BAAEC) Project

Using Metered Consumption Data for Building 
Energy Model Calibration to Support Program Design





CEC Funded Technical 
Demonstration Project

Eligible to low-income households located 
within a designated set of 33 disadvantaged 
community census tracts 
(CalEnviroScreen-4.0) 

Multiple overlapping scopes, implemented 
by numerous project partners. 

High Level Objective:

Develop a scalable plan for the deployment 
of advanced distributed energy resource 
technologies in a hard-to-reach, historically 
disadvantaged community.

 





● Zero up-front cost to participate
● Eligible site remediation measures
● Program measures included: rooftop solar 

+ (optional):
○ battery energy storage system
○ heat-pump water heater
○ induction stove



Enrollment
Challenges

COVID-19 Pandemic NEM-2.0 -> 3.0 Panel Upgrades Roof Replacements



Overall GHG Emissions Reductions (Gas + Electricity)



Overall Energy Bill Reductions (Gas + Electricity)



● Clean Power Alliance (CPA) pilot 
Disadvantaged Community Solar Green 
(DAC-GT) tariff project 

● 2 generation sites, 670 kW combined capacity
● First ever CAISO interconnected distributed 

generation resource aggregation
● Customer auto-enrollment delivering 

automatic 20% on-bill savings



A first of its kind  in-
front of the meter 

generation resource
aggregation



CCSC provided insights about eligible customer energy 
usage patterns as well as local grid infrastructure capacity 
constraints (Sub-LAPs & circuit interconnection 
capacities) to support the project’s implementers.

These data were used to calibrate different types of 
building energy and financial models that were essential 
for the project’s success in terms of achieving significant 
net energy and GHG emissions reductions and customer 
electricity and gas bill savings .   

Key Takeaways



Example: CARB - Zero Emissions Space & Water Heating Regulations

Assessing Potential Constraints to the Electrification 
of Existing Gas End-Uses



CARB is developing zero-emissions space and water heating 
standards for the residential and small commercial sectors

Source: CARB 



Source: Wilson et al. “Heat pumps for all? Distributions of the costs and benefits 
of residential air-source heat pumps in the United States.” Joule. 2024.

Electric technologies 
can have a range of 

different NPVs 
depending on individual 

usage levels and 
locations



Part of the reason why there is such a wide range of NPVs 
for these technologies are challenges related to building integration

Source: CARB 



We recently published the first study that quantifies the extent to which 
residential electric service panel capacities may be a barrier to electrification



Relative to existing residential electrical service panel capacities 
there is some good news and some bad news



There are lots of emerging 
new technologies to help 
address power capacity 
constraints that may be 

encountered in the process 
of electrifying end-uses.



Most existing building energy modeling frameworks 
are not designed to solve for constraints.

But this is exactly the type of problem that most 
property owners and contractors face when 
planning to electrify the gas end-use equipment 
within existing buildings.

Key Takeaways



Wouldn’t it be great if models could tell us how to electrify without:
- Increasing operational energy expenses across all fuel types
- Exceeding available electrical panel and utility service capacities
- Requiring major structural modifications to a building or the 

programming of its spaces
- Compromising on occupants’ thermal comfort and control
- Enduring significant downtime for implementation
- Exacerbating challenges for serving utilities in managing connected 

gas and electricity distribution infrastructure

Key Takeaways



Example: CEC - Gas Distribution System 
Decommissioning Screening Tool

Planning for What Happens to the Gas System if 
We are Successful Accelerating Electrification 





There is an enormous 
amount of gas 

distribution 
infrastructure in this 

country and it is hugely 
expensive to maintain



The challenge of the retail gas market in California’s low-carbon future

Source: E3



Without a managed transition away from gas distribution infrastructure, and 
a reduction in the system’s fixed costs, retail gas rates could spiral

Source: CEC



For the last three years we have 
been developing an interactive 
GIS tool for the CEC that can 
be used to identify promising 

sites for gas distribution system 
decommissioning projects



The dataset which powers this 
tool uses a GIS-MCDA 

framework to simultaneously 
quantify different issues of 

concern related to gas assets, 
equity, and customer readiness



There are places where electrification should be pursued more aggressively 
to enable the targeted decommissioning of underperforming gas 
distribution infrastructure while avoiding costly electrical distribution 
infrastructure capacity upgrades.

Partial electrification can lead to unwanted outcomes for gas retail 
customers down the road. Building energy modeling tools need to become 
aware of these infrastructure conditions so that they can help to promote 
the most appropriate solutions.

Key Takeaways



Example: CPUC - Data Access Working Group

Facilitating Stakeholder Discussions Around 
Approaches to Improved Data Access



The metering of utility 
customer consumption data 

was one of the first ever      
Big Data applications . 

Yet, for a variety of reasons, 
these data remain difficult to 

access by those outside the 
utilities to support modeling 

and planning initiatives.



It is actually amazing the lengths that 
we must go to work around these 
barriers to data access



Significant changes may coming 
however, as the state has been 

developing its own repository of 
customer usage data and is 
currently considering new 

pathways for providing access to it



This community 
needs to advocate for 
access to this data to 

support building 
energy modeling 

applications!



How can building energy models be 
improved going forward?



Model results are an 
important lubricant of 
change at every level of 

the energy system.



• In order to further increase the utilization and impact of 
building energy models we need to continue to find ways 
to reduce the cognitive load that they place on users. 

• One way of doing this is to more aggressively pull relevant 
contextual information about buildings and their energy 
consumption from a combination of public and private 
APIs (some of which may not exist yet…)

• Another way is to automatically convert this type of 
contextual data into design constraints that models can 
attempt to solve for. 



• Wouldn’t it be nice if our models were better 
equipped to present users with different 
feasible solutions to choose from?  

• This is as opposed to the current status quo, 
which requires users to first propose solutions 
so that their feasibility can then be assessed.



Thank You!

efournier@ioes.ucla.edu


