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Framing the Sustainability Challenge



Dupont-Sustainability-Progress-Update-2024.pdf

https://www.dupont.com/content/dam/dupont/amer/us/en/performance-building-solutions/public/documents/en/Dupont-Sustainability-Progress-Update-2024.pdf


Meeting the needs of the present without compromising the 
ability of future generations to meet their own needs. 

1987 Brundtland Commission Report, United Nations

Framing the Sustainability Challenge

Sustainabilit
y: 

What are the current needs of your clients?

“Present”

How does the home you build affect: 

“Future Generations”

Are you building a durable product that you 

will be proud to show your great grand kids?



Sustainability: Only One Piece of the Puzzle

Sustainability Marketability

Constructability

Present 

Needs



Present needs: What are people asking for?

Na琀椀onal Associa琀椀on of REALTORS 7 ® | 2023 Pro昀椀le of Home Buyers and Sellers

New Homes: Avoid renova琀椀ons or issues 

with plumbing or electricity (45%) 

“High Quality Home”

Used Homes: Meet price expecta琀椀ons 

(38%) 

“A昀昀ordable Home”

Survey: Most important a琀琀ribute of home



Codes (generally) do not meet present needs

h琀琀ps://www.energycodes.gov/state-portal



Framing the Sustainability Challenge

h琀琀ps://www.energycodes.gov/state-portal



Continuous Improvement Methodology



Continuous Improvement Methodology

“Quan琀椀ta琀椀ve Measurement”

Where are you today?

Where can you make the most impact?

Analyze: How to 

address the largest 

gaps?

Implement and 

Measure 

Improvement

Control: Ensure gains 

are maintained



Tracking Carbon- Where to make impact?

55 yr building lifespan

NREL New Residen琀椀al Construc琀椀on Carbon Emissions

U.S. Energy Informa琀椀on Administra琀椀on, Annual Energy Outlook 2018

100.0%

<1.0%

<1.0%

Whole Life Carbon

https://www.nrel.gov/docs/fy23osti/83049.pdf
https://www.c2es.org/wp-content/uploads/2018/06/innovation-buildings-background-brief-07-18.pdf


Which metrics to choose?

Di昀케culty to Implement
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Whole Life Carbon

Opera琀椀onal carbon 

emissions

Embodied carbon 

Air leakage 

hea琀椀ng/cooling loads

Wall UA

HERS



Stair Step – Taking small bites
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Quan琀椀ta琀椀ve Metrics with Clear Sustainability Implica琀椀ons

Example: Impact Tree for Air Leakage

Manual J includes: 

▪ Air leakage (ACH50, CFM50)

▪ Thermal Envelope 

▪ Window Characteris琀椀cs

▪ Floor plan ( # stories, area ) 

Whole Building 

Life琀椀me CO2

Opera琀椀onal 

Carbon

Hea琀椀ng/Cooling 

Loads (Manual J)

Air leakage  Time

A
C

H
5

0



Where do you stand rela琀椀ve to peers? (ACH50, CFM50)  

 

Make an impact – Air Leakage

• 2024 Trends in HERS(R) rated homes, a sta琀椀s琀椀cal abstract. 



• Proper air sealing the top 
plate to attic drywall can 
have the greatest impact 
of all locations, with a 
potential ACH50 
reduction of up to 1.6 
exchanges.  

Image Credit: Energy.gov

§R402.4.1.3

Air 
Leakage 

Rate

Climate 
Zone

Test 
Pressur

e

≤ 5 ACH 0-2 50 
Pascals

≤ 3 ACH 3-8 50 
Pascals

ENERGY 

STAR requires 

< 3 ACH

Where and how to air seal?



How to improve your air sealing?

Install your WRB as an air barrier! 

Tape ALL Seams

Top and Bo琀琀om of Wall

How you handle penetra琀椀ons?

Watch for tricks:

 - garage to a琀�c

 - a琀�c knee wall

 - Can琀椀levers

wrap



Make an impact: Thermal Wall UA values

UA takes into considera琀椀on : Framing ( size, advanced?), window U, Window to wall ra琀椀o, insula琀椀on ( ba琀琀, CI ), and area

R-value: Blocking heat U-factor: Sum of all leaks



2021 IECC Prescrip琀椀ve R-Value Requirements: 
Residen琀椀al Wood Frame Walls

Blue = New option 

vs 2018 IECC

2021 IECC R-Value Prescriptive 
Requirements

Wood-Framed Wall 
Climate 
Zone 2x4 Options 2x6 Options

30 or 13+10ci or 
0+20ci 30 or 20+5ci

+
 Marine 

4 30 or 13+10ci or 
0+20ci 30 or 20+5ci 

20 or 13+5ci or 
0+15ci 20

13 or 0+10ci

3

5

7

1

 

2

4

6

8

Orange = More 

stringent vs 2018 

IECC

How to Improve Thermal Wall : CI 



Window position

• Recessed vs bump out
• Aligned with WRB

WRB Position

WRB over or under CI

Framing

• 2x4 or 2x6
• Advanced framing

Cladding attachment

• Fastener type & length
• Nail base / studs

Insulation continuity

Transition to below grade

1

2

3

5

4

CI tips for best results 



Continuous Improvement Methodology

“Quan琀椀ta琀椀ve Measurement”

Where are you today?

Where can you make the most impact?

Analyze: How to 

address the largest 

gaps?

Implement and 

Measure 

Improvement

Control: Ensure gains 

are maintained



• Training – hands on for the 昀椀rst 琀椀me

• Explain the Why

• Mock-ups

• Re-test your measurement a昀琀er 
implementa琀椀on

• Use product manufacturers!

Implement 



•  Jobsite Observa琀椀ons " Trust 
but verify" 

• Train on the "Why" 

• Don’t be discouraged by 
setbacks

Maintain the Gains
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Addison Homes



• 2004

• New builder searching for homebuilding "Best Prac琀椀ces" 

• South Carolina Earthcra昀琀 House Builder Training

• Ah-Ha! Moment – Successfully Sustainable!

• First Custom Home client - "try" Earthcra昀琀?

The Journey Begins



The Journey Begins



The Journey Begins



•  Details on the 昀椀rst house

The Journey Begins



•  $273,000

• 4,400 Sq Ft

• 13% Gross Margin

• HERS 88

• Be琀琀er than code!

The Journey Begins



•  Challenges

The Journey Begins



2007 - Model Home



• R-3 Exterior Insula琀椀on

• No taped seams

• Framer Cost

• Builders Laughed

2007 - Exterior Insulation First Try



•  Encapsulated crawlspace (too small for HVAC)

Lessons - 2007



Roof Trusses – Wrong Pitch



Renovation 2009 - Exterior Insulation!



Renovation 2009 - Air Sealing



Renovation 2009 – Duct Sealing



Renovation 2009 – Duct Sealing



Renovation 2009 – Air Sealing



• Integrated WRB

Next step - 2011



• Blown-in wall insula琀椀on

Next step - 2011



2015 – Model Home



• Back to Exterior Insula琀椀on

2015 – Model Home



• Advanced Framing

2015 – Model Home



• Solar Shingles

2015 – Model Home



2016 – Ducts in Conditioned Space



2016 – Ducts in Conditioned Space



• First Home < 1 ACH50

DOE Net Zero Ready



• RHEIA Ducts in

Condi琀椀oned space

DOE Net Zero Ready



• Advanced Framing

• 2x6, 24" O.C.

• R-6 Exterior Insula琀椀on

• R-19 Cavity Insula琀椀on

• Insulated Headers

DOE Net Zero Ready



Real Life Stepwise Growth vs. Giant Leap

E
a

rt
h

 

cr
a

昀琀

E
n

ca
p

su
la

te
d

 

C
ra

w
l

A
ir

 S
e

a
lin

g

E
xt

e
ri

o
r 

In
su

la
琀椀

o
n

 #
2

D
u

ct
s 

in
 c

o
n

d
i琀椀

o
n

e
d

 

sp
a

ce

<
1

 A
C

H
5

0

A
d

va
n

ce
d

 F
ra

m
in

g

In
su

la
te

d
 H

e
a

d
e

rs

D
u

ct
s 

in
 c

o
n

d
i琀椀

o
n

e
d

 s
p

a
ce

E
xt

 

In
su

la
琀椀

o
n

20 years!



• Predictable air 琀椀ghtness

• New air sealing strategies

• Replicability

• Focus on Trade communica琀椀on / Visual scopes of work

• Make it easy for our Trade Partners

Moving Forward



• Progress is not linear!

• Lots of learning experiences 

• Have to keep driving for e昀케ciencies in the face of obstacles

• Leverage to make it easier for yourself – many resources!
• Educa琀椀on + training

• Manufacturers

• Peers

Wrap-up 



THANK YOU!
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