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Question: A or B
How much do builders value HER rater services?

A. Builders see HERS raters as an integral part 
of their success seeking their guidance 
to get the most out of HPH certification.

B. Builders see HERS raters as a necessary HPH 
certification requirement that they want 
to achieve with the least cost and burden.



A Word About the Future



Goal:
Prepare high-performance housing 
professionals to become UX leaders:
• 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

BY SAM RASHKIN

The Future: Disruption Comes to Housing



1903 Horse and Buggy 1903 Automobile

Personal Transportation 1903: Two Options



1903 1913

Disruption Happens: Easter Parade – 5th Ave., NYC



1. Driving Force for Change:
– Problem, and/or
– Opportunity to Improve UX

2. Innovation: 
– Solution to Problem, and/or 
– Superior UX

Note: Disruption hyper-accelerates when a problem becomes a crisis.

Disruption Happens: Two Conditions



NYC 1890s Hollywood Fiction: Great UX

HBO “The Guided Age”

• Problem
– 100,000 Horses
– 2.5 M lbs. Manure/Day

• UX Fiction: 
– Visually Beautiful
– No Odors
– No Health Epidemic

HBO “The Guided Age”



NYC 1890s Reality: Beyond Problem onto Crisis

• Problem
– 100,000 Horses
– 2.5 M lbs. Manure/Day

• UX Crisis Reality: 
– Visual Crisis
– Odor Crisis
– Health Crisis

Source: ‘The Big Crapple: NYC Transit Pollution from 
Horse Manure to Horseless Carriages,’ Kurt Kohlstedt, 
99% Invisible, November 6,  20175



Disruption Doesn’t Happen: 1903 Automobile

• Manure Solution:
– Cars Don’t Poop, but …

• UX Problem: 
– High Cost
– Slow Production
– Clunky, Awkward Driving
– High Maintenance



Disruption Happens: 1913 Assembly Line Innovation

• Manure Solution:
– Cars Don’t Poop, and …

• UX Solution: 
– 85% Cost Reduction 

1908: $2,000 (12+ hours)
1913: $850 (1.5 hours)
1926: $290

– Ease of Maintenance
– Enhanced Drivability

But Future Emissions Problem



Disruption Happens: Adapt or Be Left Behind



Disruption Happens Again: EV Innovation

65+%
battery electric vehicles for  
new global light-vehicle sales 
projected by 2035

Source: “Automotive Powertrain Suppliers Face a 
Rapidly Electrifying Future,” Mckinsey & Company, 
March 31, 2023 



• Emissions Solution:
– No Emissions, and …

• Superior UX: 
– ~75% Lower Fuel Cost 
– Ultra-Low Maintenance
– Enhanced Drivability
– Enhanced Quiet
– Enhanced Safety
– Hands-free Driving coming
– Wireless Charging coming

But Future Landfill Problem

Disruption Happens Again: EV Innovation



Problem: 
5 Crises

Driving Pain 

Why Disruption Happens to Housing



Open Space Daylight / Fresh Air Outdoor Living

Storage Advanced Lighting Color

Health

Smart Work-at-Home

Zero Energy

Housing Crises User X Affordability Trades Productivity Digitization

UX Readiness Crisis: Performance a Must-Have but…



<2-Stars
Average star rating for 
75+% of listed builders 
Source: Tabulation of builder reviews at 
ConsumerAffairs, April 29, 2022

3.4-Stars
Average star rating 
required for a consumer to 
consider engaging with a 
business
Source: “2021 State of Reviews,” Podium

Housing Crises User X Affordability Trades Productivity Digitization

UX Readiness Crisis: 4- and 5-Star Reviews 



Average Home Values

Median Household Income

2X
2021 Price/Income Gap:

• $144,192 
Average household 
income needed to 
afford a home

• $69,178
median household 
income

Source: Clever Real Estate

Housing Crises User X Affordability Trades Productivity Digitization

Source: Real Estate Witch analysis of U.S. Census Bureau data

Affordability Crisis: Price / Income Disconnect



FINANCE

62% of Americans Worried 
About Paying for Housing in 
the Next Year
BY CHLOE FOLMAR 08/15/22  7:42 PM ET

Nearly two-thirds of 
Americans are living paycheck 
to paycheck study finds

Housing Crises User X Affordability Trades Productivity Digitization

Affordability Crisis: Americans are House Poor



Housing Crises User X Affordability Trades Productivity Digitization

42.5
average construction 
worker age
Source: Bureau of Labor Statistics

2/5
Industry is bringing in 
only two new workers 
for every five that age 
out or retire
Source: “Spring 2023 Construction 
Labor Market Report,” Home 
Builders Institute, 2023

Trade Crisis: Aging Workforce



~723,000
new workers needed 
each year to meet 
demand and combat 
~1.5M home shortage

Source: “The Home Builders 
Institute (HBI) Construction Labor 
Market Report,” Spring 2023

Housing Crises User X Affordability Trades Productivity Digitization

Trade Crisis: NOT Going Away



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

Productivity Crisis: Visibly Obvious
Housing Crises User X Affordability Trades Productivity Digitization



100

80

60

1994 20122000 2004 2008

Source: McKinsey & Company 

Overview of Productivity Improvement Over Time
Productivity (value added per worker), real, $2005

$ Thousands per Worker

1.7X
Manufacturing

Construction

$200 B
labor productivity gap 
suffered by U.S. 
construction industry 
that could be closed by 
adopting 21st-century 
manufacturing methods
Source: McKinsey & Company,

Productivity Crisis: Least Improving Industry

Housing Crises User X Affordability Trades Productivity Digitization



Housing is the 
least digitized 
industry
except for 
Agriculture/Hunting

Source: “Imagining Construction’s 
Digital Future,” McKinsey 
Productivity Sciences Center, 
Singapore, June 2016

Housing Crises User X Affordability Trades Productivity Digitization

Digitization Crisis: Least Digitized Industry



26% – 65%
Outperformance by 
Digital Leaders:
• P/E Ratio
• Total Shareholder 

Returns (TSR)
• Return on 

Tangible Equity

Source: “Rewired to Outcompete,” 
McKinsey Quarterly, June 20, 2023

Housing Crises User X Affordability Trades Productivity Digitization

Digitization Crisis: Lagging is Costly 



Solution:
4 Innovations
Relieving Pain

Problem: 
5 Crises

Driving Pain 

Disruption Happens to Housing … Finally



Quality:
3 Strategies

20 Best Practices

Community:
3 Strategies
24 Best Practices

Design:
5 Strategies
50 Best Practices

Sales:
3 Strategies

20 Best Practices

Performance:
5 Strategies

48 Best Practices

Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction

Framework:
• 5 User Experiences
• 19 Strategies
• 160+ Best Practices

for consistently 
delivering better 
homes at lower cost

UX Optimization: Consistently Exceed Expectations



Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction

Framework:
• 5 User Experiences
• 19 Strategies
• 160+ Best Practices

for consistently 
delivering better 
homes at lower cost

UX Optimization: Consistently Exceed Expectations

Quality:
3 Strategies

20 Best Practices

Community:
3 Strategies
24 Best Practices

Design:
5 Strategies
50 Best Practices

Sales:
3 Strategies

20 Best Practices

Performance:
5 Strategies

48 Best Practices



A B C D E F

Integrated 
Solutions:
• Design
• Building Science
• Health
• Smart Home
• Lighting
• Color
• Landscaping

First Floor

Second Floor

A BC+B

FAD BCB

Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction

Mass Customization: Expert Curated Building Blocks



2 - 3 Options:
• Stories

• Roof Trusses

• Pop-Out Windows

• Front Porches

• Siding/Trim

• Color Packages

Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction

Mass Customization: Strategic Options



School Street, DigiBilt

Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction

Mass Customization: Diverse Streetscape



Digitization “Why”:
Faster:
• Reduced Cycle Time
• Automated BOM
• Automated Scheduling
Better:
• Quality / Accuracy
• System Integration
• Machine Learning
Added Value:
• Greater Efficiency 
• Waste Reduction
• Less Rework

Digitization “What”:
Create a virtual digital 

twin rather than rely on 
analog drawings

Digitization: Building a Virtual Twin 
Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction



Faster:
• Reduced Cycle Time
• Reduced Trades
Better:
• Improved Quality 
• Greater Accuracy
• Stronger
Added Value:
• Less Rework
• Eliminate Waste
• Lower Cost at Scale and 

with Integrated Designs

1. Kits
2. Panels (finished or rough)

‒ Framing
‒ SIPs
‒ ICPs
‒ Precast Concrete

3. Modular
4. Hybrids (Panels plus Kitchen/Bath Cores)
5. 3D Printing

Offsite Construction: Faster, Better, Added Value 
Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction



SwedenU.S.
2013  2018

UK
2013  2018

Germany
2013  2018

Japan
2013  2018 2013  2018

2%    2%

85%  85%

7%
11%

15%
20% 17% 20%

Source: ‘The Offsite Revolution in Construction,’ Romain de Laubier, Boston Consulting Group, May 6, 2019

Offsite Construction: Lagging in the U.S.
Innovations UX Optimization Mass-Customization DaaSCo Offsite Construction



Solution:
4 Innovations
Relieving Pain

Problem: 
5 Crises

Driving Pain 

Disruption:
Better Homes 
for Lower Cost

Disruption Happens to Housing … Finally



Disruption Housing Crises

Innovations
Connect the Dots

UX Ready Affordability Digitization Productivity Trades

UX 
Optimization

Mass 
Customization

Digitization

Offsite 
Construction

Future of Housing with Certainty: Connect the Dots



Faster, Better, Added 
Value

Innovations Future Cars: EV’s Future Homes: ZEH’s
Replace Obsolete 

100+ Year Old Platform
EV Replaces 

Internal Combustion Engine
Offsite Replaces Field Construction

All-Electric Replaces Fossil Fuel

Load with Tech Controls / Cameras  / Sensors / Smart 
/ App-Controlled / Batteries

Controls / Cameras / Sensors / 
Smart / App-Controlled / Batteries +Solar

Optimize UX Design / Performance / Quality Design / Performance / Quality / Community

Mass-Customize Digitized Curated Design Packages 
and Building Blocks

Digitized Curated Design 
Packages and Building Blocks

Own the Customer
for Life

Tech-Driven Transaction /
Ongoing Services & Revenue

Tech-Driven Transaction /
Ongoing Services & Revenue

4%/15 Yrs. 70%/100 Yrs.

Future of Housing with Certainty: A Lot Like Cars



Discussion:
Agreement, additions, deletions, modifications 

to this housing future forecast, and, 
what impact will this future have on raters?



A Word About Innovation



Year /
Median Income Typical Car (Chevy Impala) Typical Home

1960 /
$5,600

~$2,600 / ~.46 ~$12,000 / ~2.1

2020 /
$68,000

~$33,000 / ~.49 ~$437,000 / ~6.5
~1X ~3X

Median Price / Ratio Median Price to Median Income 

Power of Innovation: Fast, Cheaper, Added Value



Gamble on Future 
Rewards

Discrete Use of 
New Ideas Venturesome Extended 
Deliberation

Cope with 
Uncertainty

Resist 
UncertaintyInnovation Cliques ‘Whole Product’Accept Setbacks Proven Solutions

Time

Source: Inside the Tornado by Geoffrey Moore

Innovation Market Diffusion Curve: Myth

Early Adopters

Mainstream Users

Laggards

Market
Penetration

Gamble on Future Rewards
Venturesome

Cope with Uncertainty
Innovation Cliques

Accept Setbacks

Discrete Use of New Ideas 
Extended Deliberation
Resist Uncertainty 
‘Whole Product’
Proven Solutions



Market
Penetration

Time

Early Adopters

Laggards

Source: Inside the Tornado by Geoffrey Moore

Innovation Market Diffusion Curve: Reality

Chasm 
between Early Adopters 
and Mainstream Users Mainstream Users Discrete Use of New Ideas 

Extended Deliberation
Resist Uncertainty 
‘Whole Product’
Proven Solutions

Gamble on Future Rewards
Venturesome

Cope with Uncertainty
Innovation Cliques

Accept Setbacks



Innovation Opportunity with 
High-Performance Home Certification



• Live Better: Low Energy Bills, Comfort, Health, Durability 

• Lower True Cost: Energy Savings plus Added Value

• Ensured Quality: Verification, Assemblies, Components

Why High-Performance Homes



Builders can leverage substantial additional benefits 
from high-performance home certification 

before, during and after sale  

100% 

100%

100%

Before Sale

During Sale

After Sale

Observed 
 Impact

Optimized 
Impact

High-Performance Home Hypothesis



• Compliance Path
• Messaging
• HPH Trade Network

HPH Optimization Opportunities: Before Sale



• Sales Process Translating Added Value
• Full-Value Appraisals
• Energy Efficiency Financing
• Access Available Incentives

HPH Optimization Opportunities: During Sale



• Homeowner Portal
• Testimonials
• Empirical Evidence of Savings
• Case Studies Showcasing Added Value

HPH Optimization Opportunities: After Sale



Translating Value Easy: Visible Aesthetics

Before Kitchen Upgrade After Kitchen Upgrade



Translating Value Hard: Invisible Performance 

ENERGY STAR Certified Home Non-ENERGY STAR Certified Home



Market Dysfunction: Lack of HPH Value Persistence

“When I bought a house in 2016, 
the agent who listed it didn’t know 
that it was a passive house. 
Neither did the seller …

That’s why the price 
was reduced twice 
before I snapped it up 
for $55,000 less than 
the original list price.”



Market Dysfunction: Lack of HPH Value Persistence

$3 Million
lost / ignored equity due to 
HPH’s not properly marketed.

Pearl Study:
• 1,316 NGBS certified homes from 

2009-2021 reviewed
• Searched home’s history to see if 

they had been resold.
• 226 homes (17%) resold
• 74% had no mention of the HPH 

features
• 26% had HPH features 

substantially ignored



Built 2015, Sold 2019
NGBS Gold, HERS 48 
Substantially Ignored:
• No mention of any green 

features or associated 
benefits

• Only a small mention of 
one component, an 
ENERGY STAR Certified 
Heat Pump

• Larger HPH value ignored

Market Dysfunction: Lack of HPH Value Persistence



Market Dysfunction: Lending Problems

HERs-2 Home 
Rejected by 

4 Appraisers at 
Impending Settlement 

Deadline

Full appraisal needed to meet 
20% equity threshold to avoid 
PMI

Loan Officer Quote:
“I personally believe all the ‘red flags’ 
about the project being green…might 
have scared the appraisers off”



Market Dysfunction: ZERH Ignored in Appraisal



“You need to remove the solar panels on your home. They will lower 
your home’s value.”

“The property situated at … would not benefit from having “green 
work” done on the home.” 

“Many homeowners do not buy the solar panels, they lease them. This 
means … no value can be given to this feature.”

“Other green factors … such as spray foam insulation, LED lighting, low 
emittance windows, on-demand heating systems, and geothermal 
heating systems … would not increase the value of the home.”

Market Dysfunction: Appraiser Misinformation



58

“The houses that really attracted me were houses that had a very nice 
kitchen.“

“As a first-time homebuyer, I would not have paid more for a home 
that was marketed as ‘energy efficient’ because I didn’t understand the 
value of those things.” 

“The most important thing to me is a home that has been well-
maintained. Low energy bills are nice, but I am in a position where I 
don’t need to worry about my bills.”

Market Dysfunction: Homebuyer Disconnect to HPH



Market Dysfunction: Lack of Real Estate Agent Buy-in

Midwest Real Estate Agent Focus Group:
“If the home is well-priced with gray walls and white kitchen cabinets 
with an open floor plan, most buyers don’t care. Lipstick on a pig.”

“Overall, the green movement is a scam in the eyes of buyers in real 
estate. 95% of buyers don't care, but 100% of buyers want high speed 
internet. I have never had a buyer ask about energy efficiency…”

“The problem is that I have been told by appraisers that high efficiency 
mechanicals add little to no value to a home. They tell me they can add 
value for a $2500 granite counter & backsplash but no value on 
appraisal for $10,000 high efficiency HVAC & water heater. This makes 
zero sense that mechanicals are not given appraisal value.”



Discussion:
Do raters agree with hypothesis 

about substantial benefits of HPH certification 
being left on the table?



Discussion:
Will HERS raters benefit if 

builders optimize their HPH certification benefits?



Discussion:
What services would help builders 

optimize their investment in HPH certification?



HPH Certification Innovation: 
Pearl CaaS





66

Online Presence Design Center Materials



Sales Training HpHUB for Documentation



Pearl’s consumer app to manage, maintain and 
improve the home’s performance: 

72

✓ Add solar on a ZER home
✓ Maintenance reminders for the HPH features (and non-

HPH features) installed by builder
✓ Document added value over time



Lifetime Customer Support - Homeownership



75

Model Home Materials Sales Brochures

Front

Back



Preferred Lender Training 45L Encouragement & Guidance



Discussion:
How could HERS raters effectively integrate 

with CaaS services?



Crossing the ‘Chasm’
Innovation Aggregator Business Model:

Large Builder / DaaSCo / Offsite Company 
Digitized Services

Field Construction
Docs / Instructions

Bill of Materials

World-Class 
Home Designs

Virtual Walk-
Through Tours

Offsite Construction 
Turn-Key Options

Fully Digitized 
Design Options 
Optimized for: 

• UX
• Mass-Customized
• Offsite Production

World Class 
Experts: 

Quality

Zero

Design

Community

Technology

Health

Big Data/AI Continuous Improvement

Builder Pain
[5 Crises]

Digitization

Affordability

Trades

UX Readiness

Builder Pain Relief
[Faster, Better, Cheaper]

Productivity

Fully Digitized 

Lower Costs

Less Trades

Optimized UX

Less Cycle Time

Future of Housing with Certainty: “How”



Quality Governance
• Mission, Vision, and Values alignment
• Commitment to the triple bottom line

Dedication to Workforce
• Committed to employees – training and business 

systems support

Dedication to Customers
• Committed  

Technical Excellence
• High-performing home and home features
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Quality Governance
• Mission, Vision, and Values alignment
• Commitment to the triple bottom line

Dedication to Workforce
• Committed to employees – training and busiess 

systems support

Dedication to Customers
• Committed  

Technical Excellence
• High-performing home and home features
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