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Three Principles For Building Decarbonization
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Principle #1: Homes have to be electrified

Principle #2: We can’t “efficiency” our way to zero emissions

Principle #3: Solutions need to be scalable and affordable
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Equity and Decision Making

► 68% Single Family
26% Multifamily
6% Mobile homes

TOTAL US Homes  =  123.5 millions*

► SF = 88% units owned
SF = 28% units rented

MF = 5% units owned
► MF = 69% units rented 

Housing Units

Ownership

 9% Single Family
 27% Multifamily

Low-Income

Who pays ?
Who benefits ?
Solutions for renters?

*eia data from 2020/2021



Problem ► to SCALE energy retrofits, needs:

HOW TO GET AFFORDABLE SOLUTIONS?

HOW TO SCALE ENERGY RETROFITS?

motivated building industry and motivated households

What are Building Industry concerns? → What motivated them?
What are Household concerns? → What motivates them?

SURVEYS to assess and understand:



What do Industry 
Professionals Think?

Survey originally for Deep Energy Retrofits (DERs) – but most answers apply to decarbonization also



Market Survey
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► Qualtrics survey platform

► 20-minute online survey to gather information from building energy professionals
on their experiences and opinions

• What motivates and deters energy retrofit projects in today’s market?
• Promising strategies and technologies
• Non-cost aspects of retrofit measures

► 73 survey participants
• Home performance contractor (25%)
• Consultant (15%)
• Program manager (14%)
• Researcher (12%)
• General contractor (11%)
• Other (23%), e.g., engineer, architect, energy rater



Market Survey
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Survey Questions Organized By Main Sections Of Topic:

► Background information about past experiences of the respondent
►Consumer perspective on energy retrofit projects
►Home performance contractor perspective on challenges
►Promising technologies and approaches to advance carbon savings
►Work scope and approaches from past experiences
►Project costs



Survey: Customer Perspective
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What are the main motivations 
of homeowners / building 
owners? 

Residential <> Commercial

Profit is not the motive

ROI, payback and other 
traditional investment metrics are 
misleading and the wrong ones 
to use.

Affordability and financing are 
key.
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Address existing noise problem

Address home safety issues

Upgrade for lifestyle changes (e.g., aging in place)

Address existing odor / IAQ problem

Increase resilience (e.g., hurricane, power outage)

Increase home value

Address existing moisture / mold problem

Upgrade for modern convenience (e.g., car
charging)

Other

Reduce use of on-site fossil fuel

Reduce carbon emissions

Make home sustainable / green

Save money on energy bill

Improve comfort



Survey: Industry Perspective

What are the factors that 
significantly influence the 
decision-making
process among 
contractors?

► Households’ needs
► Households’ wellbeing 

► CO2 reduction
► Energy savings
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Survey: Industry Perspective
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Aside from costs:
What are the biggest 
barriers? 

► Lack of consumer demand

► Lack of workforce
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Lack of simulation / design tools

Permitting atypical projects

Lack of advanced retrofit equipment / materials

Lack of proven retrofit strategies

Compliance with building code

Burden of designing DER work scope

Other

Low customer conversion rate

Competition from companies performing non-DER work

Unforeseen conditions in existing homes

Lack of a reliable, trained home performance workforce

Lack of consumer demand



Survey: Industry Perspective
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Aside from costs:
What are the most 
effective ways to 
increase customer 
demand? 
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Shorter project timeline

Reduce disruption to homeowner

DER certification program to improve consumer recognition

Improve energy savings

Other

Energy bills guaranteed

Time of sale energy disclosures

Reduce project planning burden on homeowner

Easier project financing

Linking DERs and healthy home

Linking DERs and increased home market value

Lower project costs

Strong financial incentives (e.g., rebates, tax credits)



Common causes of 
project cost 
increase.
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Defective equipment or materials

Permitting / inspection issues

Hidden chemical / health problems (e.g., asbestos, lead paint)

Other

Re-work due to installation error

Hidden electrical problems

Hidden moisture problems

Changes in customer preferences

Hidden structural problems

Hidden problems with existing equipment or building elements

(n=60)
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Survey: Project Cost Estimates



Addressing “Lack of Demand” issues for the Building Industry



Assessing the Cost of 
Decarbonization / Electrification
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Sample of Convenience:
• Most data voluntarily provided by 

energy programs 
• Paid contributions for 475 homes

Data Included: 
• Costs - Broken down by measure
• Energy (and calculated CO2) savings
• All costs in $2019 and nationally averaged

12 Programs 1,739 Projects 10,512 Measures 3,294,946 ft2 $24,689,213

Database Summary
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• >50% Carbon reductions 
currently cost at least $20-$30 
per ft2 

($35k - $50k or more per home)

• Costs are too high for adoption 
at-scale

Project Cost vs Carbon Savings



Home Energy Upgrade
Cost Reduction Survey



Cost Reduction Survey
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• Survey details
- Respondents offered incentive of $50 for

completing survey
- Final sample: 167 full surveys (96 partial surveys)

• Target respondent population
Residential building professionals (e.g., contractors, 
consultants, manufacturers, program managers)

• Recruitment
- Direct outreach: survey e-mailed to existing 

contacts from LBNL residential cost data project
- Indirect outreach: survey shared with numerous 

residential energy organizations/networks to post 
in e-mail newsletters



Survey Overview and Data Collection Process

Whole project 
cost reduction 

strategies

General cost reduction 
potential

Best ways to 
reduce costs

Soft cost 
reduction 
strategies

Customer 
acquisition

Project delivery

Project closeout

Upgrade-specific 
cost reduction 

strategies

Heat pump 
upgrades

HWPH upgrades

Envelope/insulation 
upgrades

Participant 
background

Occupation/role

Location (state & 
type of region —
e.g., rural/urban)

Building type & size 
of company (annual 

project volume)
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How likely are you to use the following strategies or tools to reduce costs at 
the customer acquisition stage of a typical home energy upgrade project?

Ranked by combined 
% ”Very Likely” or 
“Likely” to use 
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Customer Acquisition
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Industry perspective
• Lack or workforce
• Lack of customer demand
• Too much overhead (current market far too customized)

• Customer acquisition
• Streamline gathering information about a 

home/planning work
• Direct install programs
• Bulk purchasing

Household (from Industry perspective):
• Motivated by bill savings, sustainability, NON-ENERGY 

BENEFITS (e.g., health, thermal comfort, safety, etc.) 
►NOT traditional investment metrics

• Major barrier is affordability
• Solutions would include easy readily available  financing

Summary



LBNL Resources @ homes.lbl.gov
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Thank You…!
Questions?

Núria Casquero-Modrego
Post-Doctoral Scholar
NuriaCM@lbl.gov

Brennan Less 
Scientific Engineering Associate
BDLess@lbl.gov

Iain Walker
Staff Scientist
ISWalker@lbl.gov

BECC 2023: Behaviour, Energy and Climate Change |  13th November 2023
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