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Why Buildings?

67% of the US building stock was constructed prior to 19903, and 

only 0.5-1% of existing buildings are renovated annually4.

42% of energy use in buildings is a result of thermal losses through 

a building’s envelope2.

35% of carbon emission in the US are a result of the building 

sector1.
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Why Buildings?

• Improving the building performance has 
many potential impacts for utilities:

▪ Reducing peak demand

▪ Lessening the “duck curve”

▪ Resiliency during “unprecedented” weather 
events

▪ Reducing usage of auxiliary heat sources 
in winter

33% reduction

HVAC Load During Cooling Season 

17% reduction

HVAC Load During Heating Season 
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Taking a closer look at US Buildings…

42% of homes 

have no wall 

insulation
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Taking a closer look at US Buildings…(Cont.)

Only 3.7% of 

homes have no 

roof insulation
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Taking a closer look at US Buildings…(Cont.)

53% of windows 

are in need of 

an upgrade
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Approaches to Retrofits

“Light-Touch” Energy

Retrofits

“Industrialized” 

Energy Retrofits

Deep Energy

Retrofits
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Light-Touch Retrofits

• Weatherization

▪ Non-Intrusive interventions

▪ Light Air Sealing

▪ Installation of Storm Windows

▪ Health and Safety Upgrades

▪ Pros: Often Affordable; Non-Invasive

▪ Cons: Can compound existing problems

• Insulating Upon Residing

▪ At the time of residing, add a layer of continuous 
insulation.

▪ Installation of Storm Windows

▪ Pros: Leveraging existing work; Cost Reduction

▪ Cons: Minor Learning Curve
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Deep Energy Retrofits

• New Windows

• New Insulation

• New… Everything

• Deep Air Sealing

• Major Health and Safety Upgrades

• Pros: Reduced Utility Bills, Enhanced Comfort

• Cons: Extremely Disruptive, Often Require 
Large Capital Investment
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Industrialized Energy Retrofits

• Integrated Systems, including:

▪ Cladding

▪ Insulation

▪ WRBs/Vapor Barriers

▪ Windows

• For Less “Deep Retrofits”, there is a need for 
products which can combine steps while 
leveraging existing knowledge.

• Pros: Time Savings, Labor Savings, Possibly 
Cost Savings,

• Cons: Market Availability; Integration Details
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DOE’s Advanced Building Construction Initiative

The Advanced Building Construction (ABC) Initiative accelerates the 
speed and scale of U.S. building decarbonization through 
industrialized* innovations that deliver low carbon, affordable, and 
appealing new buildings and retrofits.

High performance — Reducing energy use and the carbon footprint of buildings.

Affordable to developers and consumers.

Improvements over traditional construction and less invasive—easier to 

implement in building retrofits. 

Providers of added value, such as better indoor air quality, improved comfort, 

resilience, reduced maintenance.

ABC Innovations are:

*Industrialization refers to streamlining manufacturing, business models, and installation of 

technologies to become reproducible at scale.
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DOE’s Advanced Building Construction Initiative 
(Cont.)

Prefab 

overclad 

panel

Digitization to 

expedite panel 

installation and 

reduce cost

New materials and 

assemblies that reduce 

embodied carbon, weight, 

and installation cost

Example ABC Retrofit Technologies: 

Image Courtesy of Oak Ridge National Laboratory Images Courtesy of Fraunhofer-USA 

Center for Manufacturing Innovation

Combining scanning, computer aided 

manufacturing (CAM), and augmented reality 

(AR) to retrofit buildings at scale.

Prefab 

overclad 

panel

Digitization to 

expedite panel 

installation and 

reduce cost

New materials and 

assemblies that reduce 

embodied carbon, weight, 

and installation cost

Example ABC Retrofit Technologies: 

Image Courtesy of Oak Ridge National Laboratory Images Courtesy of Fraunhofer-USA 

Center for Manufacturing Innovation

Combining scanning, computer aided 

manufacturing (CAM), and augmented reality 

(AR) to retrofit buildings at scale.

© GeoNames, Microsoft, TomTom

Powered by Bing

Demonstration Locations by State

(Note: Multiple buildings in some states) 

Demonstrating Retrofit Solutions on 

38 Buildings Across the United States

Questions? 
Contact: Tyler Pilet (Tyler.Pilet@pnnl.gov)
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The Challenge Ahead…

• To reach the Biden 
Administration’s 2050 climate 
goals, most American buildings 
will require retrofits with varying 
levels of performance:

▪ Some buildings need light 
intervention,

▪ Some buildings need to be brought 
up to modern code,

▪ Some buildings need deep 
retrofits,

▪ And some buildings may need no 
envelope upgrade at all (but still 
need to electrify)

How do we identify what 

upgrade should be prioritized, 

and for what buildings?
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Tools for Prioritizing Building Retrofits

1) Utilizing the (Forthcoming) ABC Market 

Guidance Report 

PARTNERS
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Tools for Prioritizing Building Retrofits (Cont.)

SCAN FOR RETROFIT 
DECISION TOOL

12 Easy Questions
1 Recommended PackagePARTNERS

2) Utilizing the PNNL Retrofit Decision Tool
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Conclusion

• The US Building stocks is aging, and often does not meet performance 
levels required for decarbonization goals so tens of millions of buildings 
will require retrofits. 

• There are many different options for retrofitting existing buildings, but there 
are pros and cons to each approach.  

• DOE’s Advanced Building Construction Initiative works to support RD&D and 
adoption of techniques to improve the speed, scale, and quality of 
innovative retrofit technologies.  

• Not every building needs the deepest level of retrofits, some buildings need 
more intervention than others.  

• Both the ABC Market Guidance Report and the PNNL Retrofit Decision 
Tool can assist in prioritizing both the retrofit packages and the building 
segments to focus on when decarbonizing the US building stock.
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Tyler Pilet

tyler.pilet@pnnl.gov

Questions?
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Sample Questions from the Retrofit Decision Tool
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