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The incumbent market is struggling to meet a
confluence of buildings sector challenges.

4

Catastrophic climate change is on the horizon — and the buildings
sector is responsible for almost 40% of global GHG emissions.

) Most existing US buildings are inefficient and direct emitters; -
many are fragile and unhealthy; millions will need retrofits.

/ US housing needs — to bridge the existing gap and meet new
E‘lj demand — risk greatly worsening buildings’ climate impact.

Unfavorable construction industry trends are a drag on the
' market’s ability to adapt.
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Around 90%
of US homes

heed a retrofit

to become
zero-carbon
alighed.

Retrofit packages needed to make homes zero-carbon aligned fall into
three categories, each applying to roughly a third of US housing units.

32%
Equipment
Swap Only
Replace fossil fuel
equipment with highly
efficient heat pumps
and electric appliances.

34%
Modest Home
Upgrades

Storm windows,
additional insulation
and air sealing, plus
equipment swap.

125M Envelope-
total U.S. inclusive ==
homes retrofits
26%
Deep Home
Upgrades

New windows, greater
insulation and air sealing,
improved ventilation,
plus equipment swap.

8%
No Upgrades

Home is already zero-
carbon aligned.

102M
single-family
homes and
small MFH

23M

MFH units in

larger
buildings

ABC-C /RMI/LBNL / NREL / PNNL




Innovation is essential to address retrofits
(and other needs) in a climate-aligned manner.

Market Delivery
Capacity

(Product of technical
solutions, workforce,
productivity,
business models,
regulatory/financing
conditions, etc.)

Today
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ILLUSTRATIVE Market
capacity
required

Additional capacity to meet
climate-aligned retrofit needs
Additional capacity to meet steady-state needs sustainably
e e
Aging-out workforce capacity
Declining productivity _ trend W(O
~U" Institutional barriers Intervention

>
Balance of “Decisive Decade” 2030



Advanced building construction (ABC) leverages
innovation to accelerate decarbonization.

ABC

ADVANCED BUILDING CONSTRUCTION

Collaborative
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Energy-efficient building
decarbonization

Increased thermal and acoustic comfort
Improved indoor air quality and health
Resilience, incl. passive survivability

Reduced maintenance

- Electricity system benefits

Reduced emissions (climate, compliance)

Utility savings

As

Streamlined, replicable industrialized

&

£ B [7 Co M ™

construction (IC) methods
Higher productivity and faster delivery to
achieve requisite speed and scale
Reduced disruption
Increased schedule and budget certainty
Reduced waste
Enhanced precision and quality control
Workforce benefits, incl. improved safety

Regional economic development



The ABC Collaborative’s core activities foster, ABC

ADVANCED BUILDING CONSTRUCTION
C ()

inform, and accelerate an ABC ecosystem.
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RMI’'s REALIZE initiative has been at the forefront

of advanced retrofits in the US. REALIZE
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NY State commits $40M for RMI launches REALIZE-CA

RetrofitNY. with CEC support to The ABC Collaborative and
demonstrate—and establisha REALIZE-MA launches the REALIZE support owners in
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The IIIInOIs Retroflt Need ADVANCED BUILDING CONSTRUCTION

Collaborative

Morth
A 0@ : Number of Percent of IL
N Y REWOIEEEE 2 res. building stock
.J"'- 1 . Upgrade not prioritized 82,082 2%
Wiy .'il'g
----- Py \ All equip. swap-out 608,475 11%
| | United . .
' i Equip. + conventional
| Stat [0)
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Benefits of Industrialized Retrofits Include:

Eliminating occupant displacement and minimizing disruption.
Industrialized retrofits can be performed without displacing residents from their homes, reducing costs and preserving tenant stability.

Overall project speed
On-site deep retrofit work can be reduced from weeks or months to a matter of days and can reduce sequential delays.

Health outcomes

[ 3
M
W The elimination of fossil fuel combustion from the building coupled with continuous, controlled ventilation (at very low energy cost due to energy
L1

recovery) translates into clear health benefits for residents.

Improved comfort and passive survivability

Higher-performance envelopes passively preserve safe indoor conditions longer—in some cases providing survivability for days, both in extreme
heat and cold events.

Reduced grid impact

Reduced annual and peak energy demand from improvement of both envelope and equipment mean smaller demands on the electricity grid.

Follow-on effects of reduced loads
'“Q‘\

Envelope improvements reduce the design loads and, consequently, size and cost of mechanical systems as well as renewable generation, energy
storage, and/or back-up generation systems.

Quality and durability
-0 The manufacture of industrialized retrofit components in controlled, off-site environments, using technology-based quality control practices, can
enable a more consistent quality assurance.

%a Cost compression opportunity

Innovative approaches have the most potential for project cost compression at scale, delivering a host of benefits at progressively decreasing cost.
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Single-family/townhome:

Sundance Housing Cooperative
Edmonton, Alberta
2023 (complete)

Retrofit Canada



Single-family/townhome: Sundance Co-op

New Insulated Building Envelope (R-40 effective)

Existing 2x6" wooden frame with stud bay
insulation and siding (R-15 effective)

Prefabricated 2x4" wooden-framed
panel and sheathing

8" cavity site-filled with dense-packed
cellulose insulation (R-26 effective)

Vapor open air- and water-resistive barrier

Rainscreen, furring, and James Hardie
siding

Retrofit Canada / RMI



Low-rise multifamily: Corona del Rey

REALIZE

Corona del Rey Apartments
Corona, CA
2024 (substantially complete)

RMI / David Baker Architects / Tremco Dryvit



Low-rise multifami

ly: Corona del Rey

REALIZE

MN\RMI Fedderlite panel

2" (50 MM) MIN. THICKNESS EXPANDED
POLYSTYRENE INSULATION BOARD

FEDDERLITE CHANMNEL
FOR OVERHANG AND CHANMEL SPACING
SEE DETAILS FOR PAMEL BACK VIEW

DRYVIT BASE COAT

DRYVIT PANZER REINFORCING MESH AT PANEL FACE

DRYVIT BASE COAT
DRYVIT REINFORCING MESH

DRYVIT FINISH

DRYVIT DEMANDIT® SMOOTH OR COLOR PRIME™
ON SURFACES TO RECEIVE SEALANT

FEDDERLITE CHAMMNEL, SPACING AS PER
APPROVED SHOP DRAWINGS

FEDDERLITE CHAMMEL, SPACING AS PER
APPROVED SHOP DRAWINGS

system

INSULATION /— EXISTING SUBSTRATE

FIBERGRATE
FRAMNG

FEDDERLITE DER M
CHANNEL

_L— DRYVIT FINISH

j:\w MIN (19mm)

| FEDDERLITE DER M
MOUNTING RAIL

"~ APPROVED WILLSEAL
EXPANSION JOINT OR
TREMCO SEALANT

(SEE NOTE 5 AND 6)

DRYVIT/TREMCO AIRWATER- ~— DRYVIT DEMANDIT®
RESISTIVE BARRIER COATING o SMOOTH OR COLOR
(SEENOTE 3) PRIME™™ ON SURFACES

TO RECEIVE SEALANT
AND BACK OF PANEL

APPROVED WILLSEAL
EXPANSION JOINT OR
TREMCO SEALANT

Revitalite panel system Tremeo Dryvit



Low-rise multifamily: Corona del Rey

REALIZE

INSULATION

/— EXISTING SUBSTRATE

FEDDERLITE DER M
CHANNEL

FIBERGRATE
FRAMING

A4~ DRYVIT FINISH

- j:\w MIN (19mm)

+ [~ FEDDERLITE DER M
MOUNTING RAIL

- APPROVED WILLSEAL
EXPANSION JOINT OR
TREMCO SEALANT

Fg

H HIM
(SEE NOTE 5 AND 6)
DRYVIT/TREMCO AIRWATER-
RESISTIVE BARRIER COATING

(SEENOTE 3)

w! i it DRYVIT DEMANDIT®

Y SMOOTH OR COLOR
i ST 7y e o i PRIME™ ON SURFACES
I' S Y S RGN DA ’ TO RECEIVE SEALANT

AND BACK OF PANEL

APPROVED WILLSEAL
EXPANSION JOINT OR .

TREMCO SEALANT

Revitalite panel system

Tremco Dryvit



Mid-rise multifamily:

SUNBELT

Fairweather Apartments — Salem
Salem, MA

RMI 2024 (pre-construction) .
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Fairweather Apartments — Salem

Salem, MA

RMI

2024 (pre-construction)
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AB
Mid-rise multifamily:

New Insulated Building Envelope (R-30) REALIZE

Existing brick facade with fluid-applied air/vapor barrier

4" air gap

Light gauge metal frame N
Mineral wool cavity insulation (R-10.5)

Magnesium oxide (MgO) insulated

structural sheathing panel with > e pgen i

exterior fire retardant and peel-and-
panel

stick weather-resistant barrier (R-21)

Steel lateral braces and associated
anchoring to existing structure W,

Ceramic-coated rain screen fiber cement siding

RMI Onion Flats / Facades X / Metalleve / RMI



Mid-rise multifamily:

Centralized heating, cooling, and
ventilation solution

= Standard systems
= Heating/cooling: VRF
= Ventilation: roof-mounted ERVs

= DHW: central HPWH
= Central systems selected for

simpler maintenance |
= Utilizing new cavity space
for distribution
= Low-disruption installation
(multiple HVAC options e
investigated in feasibility study) | |4/

FRESHAR SLPPLY FLOORE AT @

- B ...........,m. . =




PHIUS+ 2018 VERIFICATION 1

Mid-rise multifamily: —

Building type: Retrofit
Year of construction:
o Units: 127
Number of occupants: 138 (Design)
Iv u Conpar sy s412 wprson
Boundary conditions Building geometry
Climate MA - BEVERLY MUNI (Monthly) Enclosed volume: 1,047,013 ft*
) Net-volume: 284,690 ft
Lt 18 Bl 4t Total area envelope: 76,3728 v
Interior temperature: 68 °F Area/Volume Ratio: 01 1Mt
Floor area 74,682 ft*
Overheat temperature: 77 °F Envelope area/iCFA: 1.023
PASSIVEHOUSE REQUIREMENTS

Meets Phius+ 2018 standard S ——

Heating demand

= Baseline EUI: ~150 kBTU/sf-yr - il = = =~ BEITHEN

= Pre-solar site EUI: ~23 kBTU/sf-yr s

= 86% reduction vs. baseline - ey p— @

= Site EUI w/ solar: ~13 kBTU/sf-yr T medi

= 92% reduction vs. baseline E w0
=TT e e @

Source energy

total 512,343.3 kWhiyr

specific: 3713 kWhiPersonyr  — s
target: 3,840 kWh/Personyr O 200 4000 6000 8000 10000
total: 1,748,015.36 kBtu/yr

spaciic: 2341 kBtu/ft?yr

Site energy

otal 971,119.65 kBtu/yr

Specific 13 kBt _

b 284,635.17 kWhiyr 0 25 5 75 10 125 1
spocifc 3.81 kKWhit*

Air tightness

AR 0.97 1/hr e | <

CFMS50 per envelope area: 0.06 cfm/ft* 0 02 04 06 08 1 12
target: 0.97 1/hr
target CFMS0: 0.06 cfm/ft*

Image: Onion Flats, Building Evolution Corporation



I p I e e ntati n ADVANCED BUILDING CONSTRUCTION
m m ‘ ’ Collaborative

The ABC Collaborative is not an implementation partner, but we can provide:

® Advice and Consultation
® ; ® The ABC Collaborative provides leading-edge expertise and strategy support on innovative
TN construction to program designers and industry stakeholders.

Facilitation

RMI provides convening services across the industry with utilities and energy stakeholders to ensure
energy efficiency is scaled effectively and equitably.

@ Industry Network and Teaming

The ABC Collaborative can provide program administrators, implementers, and project teams with
connections to innovative providers/suppliers across the industry and teaming support.

RMI | ABC COLLABORATIVE | ILLINOIS SAG 2024
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Strategic Agency Stakeholder Influence Program &
Partnerships Engagement Incentive Design
Build market
' ' CLEAN ENERGY o
with technical A CENTER’ AFFORDABLE mass save
Innovation N HOMES ACT

EVERS=URCE
st USC - nationalgrid
with policies an

funding opportunities BOSTON (AN
‘I- N DER

CITY o BOSTON

Streamline the
process
with standardized
systemization




ENERGY. TRANSFORMED.

o ~ W N

Leverage coordinated, integrated partnerships across agencies and municipalities

lllinois has a rich environment of climate-related incentives, labor, agencies, policies, and resources. lllinois is encouraged to
continue developing and integrating its climate networks to drive action. State leadership also has a role in providing “top cover” to
ambitious action by agencies and partners.

Prioritize and publicize strong customer value propositions for climate solutions
Provide insight on successes and challenges with program incentives, which can inform the efficacy of future incentive policies
across the state. Policies should ultimately ensure climate solutions are affordable for LMI communities.

Integrate climate solutions into existing programs, missions, and services
Identify and leverage the strengths of state agencies. Climate programs should be seamlessly integrated into agency operations
rather than treated as standalone initiatives.

Prioritize LMI households, EJ communities, and equity
Utilities should be mindful of operational and logistical realities in delivering equitable climate solutions and drive efforts to
address barriers.

Support complementary actions outside the state
lllinois utilities should explore avenues to influence pivotal changes outside their jurisdiction that can increase the chance of
success and ultimate effectiveness of decarbonization-integration across agencies



We encourage the lllinois Energy Efficiency Strategic Advisory
Group to consider innovative “ABC” approaches and their
associated benefits. Effective incorporation of ABC approaches into
program design will likely require specific, dedicated support to
attract, encourage, and intentionally build the market but can

provide deep benefits to lllinois residents and its utilities.
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Thank You!

advancedbuildingconstruction.org/contact-us
https://rmi.org/our-work/buildings/
Lucas Toffoli | [toffoli@rmi.org



advancedbuildingconstruction.org/contact-us
https://rmi.org/our-work/buildings/
mailto:ltoffoli@rmi.org
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