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Project Summary

Photo credit: Del Ramey, Flikr
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Problem – Decision-Making

Homeowners DO upgrade their homes’ exteriors! In 20211,
• ~3.5M homeowners spent money on siding projects

• ~4B sq. ft. of exterior siding for re-siding projects alone

▪ PUSH (Marketing) = Contractors, retailers, 
manufacturers, utility energy program 
implementers

✓ May not know the upsell opportunity 
✓ May not understand added value 

compared to additional effort and cost
✓ May lack skill or knowledge
✓ May fear liability

▪ PULL (Demand) = Homeowners, building 
owners, utility energy program 
implementers

✓ May not realize potential 
comfort improvements—noise,  draft, 
and surface temps

✓ May not know savings opportunity
✓ May worry about cost

1 Guidehouse, Residential Wall Insulation Retrofit Market Research Study, November 2021 
2 The Harris Poll, to answer the question, “Why Are Americans Updating Homes with Siding?”

Additional Sources: Home Innovation Labs Survey; Exploring Homeowners’ Insulation Activity, 2015; and stakeholder interviews

But, very few projects added 1-in or more of exterior continuous insulation1
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Problem – Re-Siding and Insulating Practices

• 50% added fan-fold

• 3-5% insulated siding 

(total market)

• 8 years average 

length of 

owning 

a home2

• 3x more likely 
to re-insulate their 

walls upon move-in 

than any other year 

they live in the home

1 The Harris Poll, for Alside: “Why Are Americans Updating Homes with Siding?” 2 Susan Meyer, The Zebra, https://www.thezebra.com/resources/home/average-length-of-homeownership/#infographic 

One manufacturer’s homeowners survey1

– 39% cited damage as the reason for replacement

– 36% sought to increase their home’s curb appeal

– 32% hoped to boost their home’s energy efficiency

– 32% wanted to reduce maintenance

– 53% have had new siding installed!

Some cohort of homeowners will be familiar with the basic concepts – leverage that!

https://www.thezebra.com/about/susan-meyer/
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Alignment and Impact – Nationwide Goals and Opportunity

1 Results from Market Guidance Report developed by RMI, with support from LBNL, PNNL and NREL data from NREL, (final report expected summer 2023)

Building Type Prioritized performance level Number of Housing Units (M) Percent of Stock

Single-Family / 

Small Multifamily
1

• Single-family detached

• Single-family attached

• Multifamily, 2-4 units

Not prioritized for upgrade 7.3 7%

All Equipment Swap Out 30.7 30%

Equipment + 1” AIRS 34.5 34%

Equipment + IECC envelope 18.8 19%

Equipment + Phius envelope 10.5 10%
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Alignment and Impact – Impact of Re-Siding Synergy on NPV

Developed with DRAFT data from NREL, Residential Façade Retrofits Modeling, by Elaina Present, Eric Wilson and Rachel Romero (final report expected summer 2023)
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Alignment and Impact – Nationwide Savings Opportunity

1 Developed with DRAFT data from NREL, Residential Façade Retrofits Modeling, by Elaina Present, Eric Wilson, and Rachel Romero (final report expected summer 2023)
*Indicates fewer than 100 samples for baseline wall / climate zone combination

Adding R-6.5
exterior continuous insulation 

with air sealing
to an existing wall with:

Avg Annual Site Energy Savings (MMBtu) Avg Annual Site Utility Bill Savings ($)

Cold
Very 
Cold

Mixed 
Dry

Mixed 
Humid Marine

Hot 
Humid

Hot 
Dry Cold

Very 
Cold

Mixed 
Dry

Mixed 
Humid Marine

Hot 
Humid

Hot 
Dry

Wood Stud, Uninsulated 47 33 26 24 16 12 11 699 514 495 438 281 281 243

Wood Stud, R-7 14 10 9 7 5 4 4 225 163 169 151 93 94 96

Wood Stud, R-11 11 9 8 6 5 3 4 193 146 176 135 89 89 89

Wood Stud, R-15 9 8 * *     *     * * 157 98 * * * * *

CMU. 6-in. Hollow, Uninsulated * 27 * 17 *     4 7 * 609 * 358 358 120 189

CMU. 6-in. Hollow, R-7 * 8 * 5 *     1 * * 202 * 114 114 37 *

CMU. 6-in. Hollow, R-11 * 7 * 4 *     1 * * 171 * 84 84 28 *

Brick, 12-in. Wythe, Uninsulated * 20 12 12 13 3 8 * 297 144 240 240 82 155

Brick, 12-in. Wythe, R-7 * 7 * 5 *     1 * * 100 * 101 101 34 *

Brick, 12-in. Wythe, R-11 * 6 * 4 *     1 1 * 95 * 80 80 18 33
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Alignment and Impact – Benefits
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AG: Manufacturers and Trade Organizations

Amy Schmidt American Chemistry Council

Alex Schiel ProVia Vinyl Siding

C.J. Johnson Royal Building Products

Luis Espada BASF

William Ranson DuPont

Art Evans GCP Applied Technologies

Jay Murdoch Owens Corning

Dan Edelman Rock Wool

Matt Dobson Vinyl siding Institute, Inc. (VSI)

Sarah Krompholz Vinyl siding Institute, Inc. (VSI)

Dan Auer King County Housing Authority

David Howard National Rental Home Council

Approach – Advisory Group & Project Partners

Field Demo Partners

Jessie Schiele Jerusalem Farm

Kristina Rowles Appalachia Service Project

Lora Corder Green River

Jonathan Gach Energy Home Inspection

Lesley Herrmann E3 Innovate

Bobby Hight Hight on Homes
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Approach – Adding Insulation when Re-Siding (AIRS)
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Approach – Recruitment and Messaging
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Progress – Internal Milestones Completed
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Progress – Materials for Stakeholders Completed

https://www.pnnl.gov/projects/re-siding-ext-insulation
https://www.pnnl.gov/projects/re-siding-ext-insulation
https://www.pnnl.gov/projects/re-siding-ext-insulation
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Progress – Field Demonstrations
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Progress – Issues and Obstacles
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Progress – Increasing Reach
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Future Work – Expansion through Technology Campaign

Technology Campaigns Help 
Document Successful Technologies

a First year outcomes shown

Technology Campaigns Help 
Break Down Technology Adoption Barriers

Team Will Work With Partners in Industry 
to Promote Insulating when Re-Siding



18U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Thank You

Pacific Northwest National Laboratory

Patti Gunderson, Building Science Engineer

Patricia.Gunderson@pnnl.gov | (509) 371-6713

WBS: 1.2.2.72

mailto:patricia.gunderson@pnnl.gov
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REFERENCE SLIDES
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Project Execution

Go/No-Go was added due to 

slow field demo enrollment

• Market pressure seems 

to be easing

• less new construction 

is now freeing up 

contractors to take 

on retrofit projects

• IRB has been modified 

to include homeowners 

• in a broader region, 

and 

• with less typical 

starting conditions 

and 

• With insulation 

choices different 

than 1-in.
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1

Research Team

ORNL NREL

PNNL 

Andre Desjarlais Anthony Aldykiewicz Rachel Romero

Patti Gunderson, PI Cheryn Metzger Katie Cort Linda Sandahl Terri Gilbride Tabitha Artuso Christian Kaltreider

Elaina Present Vanessa Stevens Vanessa Dunlap
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Alignment and Impact – Nationwide Eligibility for Energy Upgrades

1 Developed with DRAFT data from NREL, Residential Façade Retrofits Modeling, by Elaina Present, Eric Wilson and Rachel Romero (final report expected summer 2023)

Building 
America 

Climate Zone

Eligibility:
Total Simulation Runs 

(each simulation 
represents ~250 homes)

Ext. c.i + residing 
(1-in. OR 2 in.; 
R-6.5 OR R-13)

Window Upgrade 
(low-e storms OR 

triple pane windows) 

Any combination 
of ext. c.i.

+ window upgrade

Vintage Bin % Vintage, CZ % by CZ % Vintage, CZ % by CZ % Vintage, CZ % by CZ % Vintage, CZ % by CZ

Cold & Very Cold

Before 1950 14%

39%

11%

30%

7%

17%

13%

34%1950-1969 14% 11% 6% 12%

1970-1989 11% 8% 4% 9%

Mixed-Humid

Before 1950 7%

29%

6%

24%

4%

15%

7%

27%1950-1969 11% 9% 6% 10%

1970-1989 11% 9% 5% 10%

Hot Humid

Before 1950 2%

15%

2%

10%

2%

12%

2%

14%1950-1969 5% 4% 4% 5%

1970-1989 8% 5% 6% 7%

Hot-Dry & Mixed 
Dry

Before 1950 2%

11%

2%

11%

1%

8%

2%

11%1950-1969 5% 4% 3% 5%

1970-1989 5% 4% 3% 5%

Marine

Before 1950 1%

5%

1%

5%

1%

3%

1%

5%1950-1969 2% 2% 1% 2%

1970-1989 2% 2% 1% 2%

48,200,000 Homes 100% 81% 54% 91%
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