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Goal:
Make high-performance 
housing professionals UX 
leaders including:
• 420+ pages
• 150+ UX best practices
• 100’s graphics
• 360+ citations
• 7 guest expert essays
• 5-plus years vetting with 

100’s housing executives

Website:
https://www.greenbuildermedia.com/
housing-2.0
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7.4
Median Home Price to 
Median Household 
Income Ratio (11/21)
Source: Joint Center for Housing 
Studies of Harvard University

2.7
Affordability Threshold 
Ratio Home Price to 
Household Income 
Source: National Association of 
Realtors
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Housing Bubble

Time for Innovation: Affordability Crisis Non-sustainable

Presenter Notes
Presentation Notes
https://www.jchs.harvard.edu/home-price-income-ratios



90+%
of builders report 
framing crew and 
carpenter shortages 
in 2022

Source: “The Home Builder Institute 
(HBI) Construction Labor Market 
Report,” Fall 2022
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Time for Innovation: Trade Crisis

Presenter Notes
Presentation Notes
file:///C:/Users/famra/Downloads/Fall-2022-Construction-Labor-Market-Report.pdf



From 2022 to 2024, the 
construction industry 
net new hires needed:

2.2 Million
Source: Spring 2022 HBI 
Construction Labor Market Report

Time for Innovation: Trade Crisis

Presenter Notes
Presentation Notes
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://hbi.org/wp-content/uploads/Spring-2022-HBI-Construction-Labor-Market-Report.pdf



1877
Source: Wood frame house on a Omaha 
Reservation in Nebraska, The National Archives, 
Smithsonian Institution)

2021
Source: Wall Street Journal, Construction 
Workers‘Left the Business and They Didn't Come 
Back’,  Oct. 13, 2015

150+ 
Years

Time for Innovation: Glacial Productivity Progress



1.7X

Time for Innovation: Glacial Productivity Progress

Resources Adding Value:

10% 
in construction 

62% 
in manufacturing

Source: “Owners and Contractors –
Still Lagging in Construction 
Productivity and Technology Use,” 
Building Information Management, 
World Press, March 31, 2015 



Cold 
Side

Warm 
Side

More Thermal/Air Flow

Less Thermal/Air Flow
High-

Performance 
Enclosure

Low-
Performance 

Enclosure

Moisture Problem:
• More Wetting Potential
• Less Drying Potential

Moisture Solution:
• Bulk Moisture Control
• Quality Installed Insulation
• Ensured Air Tightness

Colder 
Surface

Time for Innovation: Greater Moisture Risk



Air Flow 
Control

Complete 
Air Barriers

Comprehensive Air 
Sealing

Flashing Large 
Openings

Air Flow Control Superior with SIPs



Walls
 Showers and Tubs
 Fireplaces
 Attic Knee Walls
 Skylight Shaft Walls
 Adjoining Porch Roof
 Staircase Ext. Walls
 Double Walls
 Rim/Band Joists Floors

 Floors Above Garage
 Cantilevered Floor
 Unconditioned Space Floor
 Floor Framing into Garage

Attic/Ceiling
 Attic Access Panel
 Attic Drop-Down Stair
 Raised Ceilings
 Dropped Ceilings
 Wind Baffles at Eaves
 Recessed Lights
 Whole-House Fan

Boundaries Between Condition and Unconditioned Spaces

Shafts
 Duct Shaft
 Piping Shaft
 Flue Shaft

Air Flow Control: Air Barrier Checklist



Climate 
Zones

ACH50 Requirements/Targets
Zero 

Energy 
Ready 

ENERGY 
STAR V3 2012 IECC Passive

House

1-2 3.0 6.0 5. 0 0.6

3-4 2.5 5.0 3.0 0.6

5-7 2.0 4.0 3.0 0.6

8 1.5 3.0 3.0 0.6

Air Flow Control: Air Sealing Target

Presenter Notes
Presentation Notes
DCH air tightness targets are built into the “Target Home” design – so they’re not mandatory but do set the bar for how efficient the home must be.

DCH ACH50 levels are ½ those of ENERGY STAR

DCH ACH50 levels are below 2012 code, but actually not THAT far beyond code in some places like CZs 3 & 4



Penetrations:
 Plumbing
Wiring
 Recessed Lights
 Vents
 Flues
 HVAC Duct Boots

Cracks:
 Sill Plates
Windows & Doors
 Drywall at Top Plate
 Access Panels
 Sheathing Joints
 Foundation/Framing
 Air Barriers (see Air 

Barrier Checklist)Odd Geometry:
 Cantilevers
 Knee-walls

Air Flow Control: Air Sealing Checklist

Presenter Notes
Presentation Notes
If you’re following code + the Thermal Enclosure Checklists – you’re already taking care of these details.



Attic/Ceiling:
• Delta T
• Pressure (Stack Effect)
• Air Barriers

– Knee Walls
– Dropped/Raised Ceilings
– Shafts
– Wind Baffles

• Air Leakage:
– Penetrations
– Duct Boots
– Access Panels
– Drywall to Top Plate

• HVAC Location

Air Flow Control: Most Egregious Interface



Conventional Framing SIP Roof/Closed Cell Foam
Source: ‘Air-Barrier Basics,’ Steve Bazcek, The Journal of Light Construction, January 9, 2019 

Missing Air 
Barrier

HVAC

Air Flow Control: Air Barrier Red Line Test

Superior UX:
• Added Volume
‒ Condit. Space
‒ HVAC

• More Comfort
• More Efficient
• More Resilience:

– Wind
– Impact
– Wildfire 



Hot-Humid Climate: Moisture vapor flow over
Spring, Summer, and Fall from exterior to interior

Cold Climate: Moisture vapor flow over winter 
from the interior to exterior

30 quarts water

7 quarts water

1/3 quarts water
3/4 quarts water

Interior at 75o F
and 50% RH

Interior at 70o F
and 40% RH

1” hole 1” hole

Air Flow Critical

Moisture flow due to air 
leakage vs. diffusion:

~10X Greater 
in Hot-Humid Climate

~100X Greater 
in Cold Climate30 qts. water

3/4 qts. water 1/3 qts. water

Moisture vapor flow over Spring, Summer, 
and Fall from the exterior to interior with 5 
Pascal pressure difference

Moisture vapor flow over Winter from 
the interior to exterior with 5 Pascal 
pressure difference

Cold 
Climate

Hot-Humid 
Climate

Air Flow Control Risk : Air Leakage vs. Diffusion

7 qts. water



Thermal Flow Control: Greater Accountability

Presenter Notes
Presentation Notes
https://www.reenergizeco.com/home-energy-audits-denver/




Conventional 
Framing

25-30% F.F.

Advanced 
Framing
19% F.F.

Staggered Stud 
Framing
12% F.F.

Double-Wall 
Framing
10% F.F.

Rigid Insul. 
Sheathing

2% F.F.

Structural 
Insulated Panels

5% F.F.

Thermal Flow Control: Thermal Bridging 



SIPs HomeFramed Home

Thermal Flow Control: Thermal Bridging



Superior Air / Thermal / Vapor Flow Control with SIPs

Thermal 
and Air 

Flow 
Control

Inherent 
Air Tightness

Inherent 
Vapor Flow Control

Optimize 
Insulation Quantity

Optimize Insulation 
Installation Quality

Minimize 
Thermal Bridging



HPH Enclosure Innovation: SIPs vs. Framing

Faster

• Framing
• Air Sealing and Air Barriers
• Insulation
• Attic Venting
• Drywall 
• Trim

Better

• Inherent Air Tightness
• Inherent Insulation Quality Installation
• Low Risk (Assembly vs. Construction)
• Dimensional Accuracy
• Greater Strength/Resilience
• Reliance on Trades
• Added Condition Space

Cheaper
• Less Cycle Time
• Less Inspections
• Less Rework
• Less Waste

vs.



Source: ‘Special Report: Modular Construction and Design Demand Evolved Business Models,’ Joe Bousquin, Building 
Forward, January 22, 2019

Site Built Construction Schedule

Offsite Construction Schedule

SIPs Reduced Cycle Time



SIPs Reduced Cycle Time = Lower Cost

Days Saved for SIPs vs. Framing Example: 
16 Days

Cost Savings Per Day Saved:
$500 - $800/Day*

Cost Savings:
$8,000 - $12,800

Source: ‘The Cost of Quality’, IBACOS research



Average Construction Cost Variance: 
$1,850 (as high as $7,000)

Construction Cost Variance:
One-third Due to Poor 

Construction Documentation.

Source: ‘The Cost of Quality’, IBACOS research

SIPs Cost Savings: Greater Quality 



Average # of service requests per home: 15 

Cost of respond to warranty service call: $250

Assume 6 fewer calls with SIPs:

6 fewer calls x $250/call = $1,500/home
Source: ‘The Cost of Quality’, IBACOS research

SIPs Cost Savings: Reduced Warranty Calls



Research results suggest builders could save 
$3,800+ per house 
(on average) with just a 

1% improvement in quality 
across eight areas of their business.

Source: ‘The Cost of Quality’, IBACOS research

SIPs Cost Savings: Reduced Cash Reserves



Trades Eliminated:
• Exterior Framing
• Insulation
• Air Barriers
• Air Sealing

Trade Work Reduced:
• Interior Framing
• Drywall
• Finishes

SIPs Cost Savings: < Trades = < Rework



Typical 
Construction 
Waste:
8,000 lbs.
50 Cu. Yds.

Source: NAHB Study

SIPs Cost Savings: Reduced Waste



Typical Construction Site Dumpster:
$300 - 500 Usable Materials

Average Cost Per Dumpster Haul: $560* 

Average Dumpsters Per Home: 3**
Assume 1 Dumpster with SIPs

2 Dumpsters saved x $560/dumpster = $1,120/home
*Source: ‘The Cost of Quality’, IBACOS research

Source: Dumpsters.com

SIPs Cost Savings: Reduced Waste



Basement

Framed Roof

Upper 
Level

SIP Roof

SIPs Added Value: More Conditioned Space

Basement

Cost Savings

Air Seal/Barriers $1K - $2K 

Attic Venting $1K - $1.5K

Reduced Waste $1K - $2K

Time (3 days) $1.5K - $2.5K

Added Value 

Upper-Level Space $160K - $200K



Basement

Framed Roof

Upper 
Level

SIP Roof
1 “Frost-Protected Shallow Foundations, NAHB Research Center, 4/30/04

SIPs Cost Savings: Basement for 2nd Floor

Cost Savings

Foundation1 up to $6K

Wall Framing $1K - $2K 

Egress Windows $1K - $2K

Air Seal/Barriers $1K - $2K 

Attic Venting $1K - $1.5K

Reduced Waste $1K - $2K

Time (3 days) $1.5K - $2.5

Added Value
Upper-Level Space 

vs. Basement $60K - $100K



Translating Innovation Value



SIPs Cost Savings

However,
cost savings only 
count if … 
integrated in the 
bidding process 
and coordinated 
with trades.

Time
• Framing
• Drywall
• Trim

Air Flow
• Air Sealing
• Air Barriers
• Attic Venting

Quality
• Interior Trim (rework)
• Reserves for Callbacks
• Inspections (inherent QA)

Waste
• Framing
• Drywall
• Trim



SIPs Added Value

However,
added value only 
counts if …

communicated and 
integrated in the 
sales and bidding 
processes

Savings
• Waiting Time
• Utility Bills
• Insurance

Livability
• Comfort
• Quiet
• Higher Ceilings

Quality • Dimensional Accuracy
• Solid Construction

Resilience
• Wildfires
• Impact 
• Earthquake

• Pests
• Post-Event 

Occupancy

Added Volume • Unvented Attics
• Thinner Walls & Roofs / R-value



SIPA True Cost Bidding Tool: Proof the “Why”



SIPA True Cost Bidding Tool: Proof the “Why”



SIPA True Cost Bidding Tool: Proof the “Why”



SIPA True Cost Bidding Tool: Proof the “Why”



SIPA True Cost Bidding Tool: Proof the “Why”



SIPA True Cost Bidding Tool: How to Use

Bid Coversheet
• Level Playing Field with Framing

– Contrast w/Actual Framing Bid
– Contrast w/Estimated Framing Bid 

“Faster, Better, Cheaper” 
Case Studies

• Marketing
• SIPs Presentations
• SIPA Award Required Submission

Sales Process

• Reveal Hidden Savings and Value
• Earn ‘Trust’ Using Builder Inputs
• Target ‘Best Fit’ Builders
• Identify Competitive Framing Costs



High-Performance Enclosures:
Faster, Better, Cheaper

Sam Rashkin Info: 
Phone: 703-618-1932
Email: sam.rashkin@truhomefacts.com

Housing 2.0 Resources: 
https://www.greenbuildermedia.com/housing-2.0

Thank You and Questions

BY SAM RASHKIN

mailto:sam.rashkin@truhomefacts.com
https://www.greenbuildermedia.com/housing-2.0
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