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Connect to W1 -FI CalMTA

Join TCEGUESTNetwork for wifl access.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 2



Agenda
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CaIMTA

9:00 a.m. 1. Welcome and Agenda

9:05 a.m. 2. Safety Minute

9:10 a.m. 3. Introductions and Ice Breaker

9:25 a.m. 4. Review Draft Notes from March 25 MTAB Meeting

5. Commercial Replacement and Attachment Window Solutions (CRAWS) Market

280 L Transformation Initiative (MTI) Plan Overview

10:30 a.m. Break (15 min.)

10:45 a.m. 6. CRAWS: Market Adoption Forecast

11:45 a.m. 7. Public Comment #1

11:55 p.m. 8. Meet & Greet with Equity Sounding Board Member

12:25 p.m. Lunch (50 min.)

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

Stacey Hobart
Stacey Hobart
Stacey Hobart
Stacey Hobart

Nick Fiore & Rick
Dunn

Isaac Schultz

Alicia Bohigian
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Agenda (continued) CalMTA

1:15 p.m. 9. CRAWS: Total System Benefit (TSB) and Cost-Effectiveness Isaac Schultz
2:15 p.m. 10. CRAWS: Appendix F: Evaluation Plan Jun Suzuki
2:45 p.m. Break (15 min.)

3:00 p.m. 11. Application Update Smita Gupta
3:10 p.m. 12. Public Comment #2

3:20 p.m. 13. Annual Conflict of Interest Training Stacey Hobart
3:30 p.m. 14. Next Meeting and Next Steps Stacey Hobart
3:35 p.m. Adjourn

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 4
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2. Safety minute CalMTA

1st Floor

THTAERTE
| Lobby

STREET Lake
Merritt

WQ (I 2nd Eloor

Reception Desk

EMERGENCY
EXIT

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 5
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CalMTA

3. Introductions and
Ice Breaker



Happy Anniversary! “+

Celebrating three
years of MTAB )

K ’

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions.
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4. MTAB meeting notes CalMTA
) g

Draft MTAB meeting notes
March 25, 2026

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 8



https://calmta.org/wp-content/uploads/2026/04/MTAB-Agenda-5.6.26.pdf
https://calmta.org/wp-content/uploads/2026/04/MTAB-Agenda-5.6.26.pdf

Idea to Initiative: CallVITA
CRAWS Part 3

N\’ ideatoinitiative

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.
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MTI Plan aspects to be discussed today N

A: Logic Model Packet
B: Market Forecasting & CE Modeling Approach

C: Product Assessment Report

D: Market Characterization Report Market
E: External Program Alignment & Coordination Transformation
Initiative Plan

F. Evaluation Plan

G: Risk Mitigation Plan

H: MTI Lifecycle Cost Estimate
I: MTAB Feedback

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 10
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5. CRAWS MTI Plan
Overview

Nick Fiore, Program Manager

Rick Dunn, Senior Manager,
Emerging Technology

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innovations.



CRAWS MTI overview

Building windows are responsible for HVAC losses of
~40% aroughly 12% of a typical building's overall energy
use.

This MTI promotes adoption of high -performance
window retrofit solutions as an alternative to full

window replacement in commercial buildings with

single -pane and double pane clear windows, enabling
a cost-effective "envelope -first" approach to building
decarbonization.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

N\
CalMTA
N’ idea toinitiative
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Market opportunities T idatoiiatie
A Significant TSB and cost-effectiveness potential

A Enables grid flexibility or permanent load -shifting; enhances building
resiliency during extreme weather and demand response events

A Fuel-agnostic MTI delivering gas and electric bill savings

A Strong workforce development opportunities

AN  §8§~2®« +7zsp~2|s~ri« f7szis|q ikg
A Strong non -ratepayer -funded collaboration (e.g., DOE labs)

A Non-energy benefits (NEBs) are significant and are valued by the
market, particularly in ESJ communities

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 13



Market impact of non -energy benefits

Building owners

HHHHHHHH
OOOOOO

IIIIIIIIII

HHHHH

NEBs that eliminate a pain point  (e.g.,
thermal comfort, noise, IAQ) and/or
enhance ambient environment

Impact: Increasestenant retention +
property value; improves business case;
overcomes do -nothing decision

N\
CalMTA
N’ idea toinitiative

Financial institutes
(Banks, ESCOs, insurance)

<O
151

NEBs that increase cash flow or
asset value and/or reduce risk (e.g.,
fire-hardening, resiliency, loss of life)

Impact: Reduces cost of capital,
Improves loan terms, insurance rates,
etc.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.
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Market challenges " eatoiitie
A>~p {~"2ayk® "pr2k| k«« ~p ps]|i~Ww«i s{sgn
performance

A Low awareness of retrofit technologies

A Though less expensive than replacement, upfront costs are
«®szz rsqr g4+ +-®FrBKkige®+ keir~s ~ 2

A NEBs are a key driver of adoption, but are not well -quantified

A Some benefits are not modeled effectively with standard tools
or default assumptions

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 15
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. . . . CalMTA
Do windows matter in mild coastal climates? N\ ideaointictive

Exterior Interior
Vancouver, WA
9/2/20 @ 8:00 am

Outside ambient |l
temperature: 63° F D | Ll

Exterior window Interior window
surface temp.: 125° F surface temp.: 10/° F
(+62°F) (+ 44° F)

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 16
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Do windows offer heating savings in California? N\ deatonnittiv

Madison Elementary Field Study aNatural Gas Consumption

Total Natural Gas Use (cf) - Dec 1st - 19th Total Natural Gas Use (cf) - Jan 1st - 31st
12,000 10,000
10,000 3.000
8,000
6,000
6,000
2,000 2,000
0 0
g 8838888888288 8 888889 0° a9 90 G g9 49 g9 49 49 g0 g0 q° g9 g9 o o
S8 SScscsssYSSSSESEESE O AR AAT
m Control (all rooms) = CSW (all rooms) m Control (all rooms) = CSW (all rooms)
Total NG for Treated Rooms 6,268 Total NG for Treated Rooms 5,580
Total NG for Untreated Rooms 11,141 Total NG for Untreated Rooms 8,574
Savings 4,873 43.74% Savings 2,994 34.92%

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 17
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Product definition N\ ideatoinictic
Commercial Secondary Windows Vacuum -Insulated Glass (VIG)
(CSW) attach to interior or exterior of units replace existing single pane
an existing window, creating an glass while retaining use of the
Insulating air pocket between the existing frame:
new and existing panes: A Comprised of two glass panes
A Can have one or more panes and low -e separated by spacers and
coatings; multiple panes can have hermetically sealed around the edges

iInsulating gases or a vacuum between
the two CSW panes, creating additional
Insulating value

A Vacuum drawn on the void space
between glass panes results in R-10
to R-15 insulating value of the glass

A Creates double - or triple -pane window unit (R-5 to R-10 for complete
without replacing existing window installed assembly)

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 18



Product definition

COMMERCIAL REPLACEMENT AND ATTACHMENT WINDOW SOLUTIONS

COMMERCIAL SECONDARY WINDOW VACUUM INSULATED GLASS
btz Be BE HPERE ©F @ LE HREE FOR SINGLE PANE REPLACEMENT
EXTERIOR
Heat Gain
EXTERIOR ; INTERIOR L
Insulating air gap AL
- Low-e coating
5 | Il Secondaryglazing
Primary Window 5 system
Secondary g|aZIng LOW'e Coatlng .
system frame [

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

Vacuum gap

INTERIOR

Spacers

Seal

N\
CalMTA
N’ idea toinitiative

Both products can
be installed
without disrupting
occupants, with
VIG ~50% lower
cost and CSW 75-
90% lower cost
than a full window
replacement

19
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Snapshot of CRAWS logic model N

_ High vacancy Immature Meeting Growing
Barriers/ N Low market High upfront Non -energy rate in SUDDIY chains SB 48 and CABPS  climate policy investment in
Opportunities awareness of costs relative to benefits are a commercial and F;:?Jyrentl o goals in pre - supply chain

window -related ®r k -éi ~ Kkeydriver but office space ratin y 2000 buildings
problems and | ~®r s | g arenotwell - market reducing metho do?o DOE, @" ®lLabs, necessitates BPS nationally is
solutions alternative quantified appetite for for VI Ggy REEOs promoting _ envelope driving new
improvements window solutions Improvement financial tools
i Ui 0 i . Demand -side
Supply chain :

: Leverage strategic * szi ék]|’ A\_Na_trene_ss . Il engagement for kLGN
Strategic interventions of In-field first' business case SOl MGG )7 roduct support
Interventions . . strategic partners technical support P awareness -

CBEA and CRTU demonstrations for commercial enhancement and e

o and CA external and demand building,

MTlIs buildings . workforce :
programs creation education and

development . :
financial tools

Short-, mid-, and long -term outcomes
impact By 2047, over 14% of the commercial building square footage in our target

markets utilize CRAWS technology advancing California's decarbonization goals.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 20



Logic model interventions

Leverage strategic In-field demonstrations

interventions of CBEA and

CRTU MTls

Industry engagement for Awareness-building with

technical support and strategic partners and CA

demand creation external programs (SEM,
commercial utility programs,
etc.)

Key

Technology
‘ Market

Financial

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

N\
CalMTA
N’ idea toinitiative

* sz ek|  kz a8k
business case for
commercial buildings

Supply chain engagement for
product enhancement and
workforce development

Demand -side marketing and
support: awareness -building,
education, and financial tools

21
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Vision for the future N\ ideatointiative

A Envelope assessments are required as part of BPS
prescriptive and performance -based pathways.

A Utilities help promote envelope assessments and
CRAWS technologies as an envelope -first
approach to securing grid -flex benefits.

A Building owners and operators utilize CRAWS
technology as a means to achieve energy and
non-energy benefits, improve building resilience,
and position buildings to be grid assets.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 22
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. CalMTA
MTI Im paCt N/ ideatoinitiative

By 2047, 14% (930 million sqg. ft.)  of the
commercial building square footage in our
target markets utilize CRAWS technology

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 23
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Break (15 min.)
We will be back soon.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 24
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6. CRAWS: Market
Adoption Forecast

|Isaac Schultz, Engineering Manager

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innoval tions.
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CalMTA
Wh at we 1| | COVE&er N\ ideatointtiative

1. Adoption model overview

2. Sizing the addressable stock

3. Calculating maximum market potential
4. Adoption model parameters

5. Results

ro
9ram of the Calif

u
ResO
: . . rered ©Y
Ornia Pubfjc Utilities Commission and is administ
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N ideatoinitiative

{
A\ » "
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Adoption Model i li --Illl

Overview

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innovations.
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Model overview CalMTA

N ideatoinitiative
Forecasting CSW installations over 20 -
year Phase Il period Forecast Framework
Two scenarios Target stock

Existing commercial buildings
Target window stock
20-year Phase Ill period

A BMA - Baseline Market Adoption
A TMA - Total Market Adoption

Target
A Existing commercial buildings with single - or Adoption model
double -pane clear glass, no low -E coating BMA vs. TMA

Two market segments MUSH / Non-MUSH

A MUSH - Municipal, University, School, Forecast rsults

A Hospital o Annual CSW installations
Non-MUSH - all other commercial buildings Cumulative adoption

28

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.



Adoption model summary

N\
CalMTA
N’ idea toinitiative

Cumulative adoption

A Using a Gompertz S-curve with three key
parameters:

A Maximum ceiling for adoption 0
A Inflection year 0
A Growth rate |

A Adoption is constrained by the awareness
of the value proposition (AVP)

A Model output: CSW installations in sq. ft.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

M Maximum market
potential

Growth rate

Year

4 Inflection
29 29

year
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Sizing the Addressable 1|
Stock

/,/ /

/] /

v ///

\ y

\' Vo
\‘ i

\//l(
/
‘j/vj/ ’
v
W

Vo
CalMTA is a program of the California Public Utilities \
Commission and is administered by Resource Innoval tions. \‘
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Commercial floor space CalMTA

N\ ideatoinitiative

A The 2022 California Commercial End -Use CEUS Category Total (sq. ft.)
i i i College 384,440

Survey (CEUS) is the starting point “o0d Stores e
Health Care 479,989

A Why use CEUS? Lodging 471,706
A CA-specific, designed to support Miscellaneous 1,704,294
energy demand forecasting Office, Large 1,321,787
Office, Small 771,154

A Includes granular floor space data &by Refrigerated Warehouse 145,619
building type, 10U territory, and Restaurant 223,831
vintage Retalil 1,126,373
School 686,285

Excluded floor area: Warehouse 1,252,308
All warehouses and 50% of miscellaneous U 8,809,462

Total commercial floor space (CEUS 2022)

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 31



7\
Mapping CEUS categories to DEER prototypes NS

A DEER prototypes are the basis for all downstream calculations

0 Using DEER for stock allocation keeps the savings, costs, and stock all on
one consistent geometric basis

A How the mapping works:

o Each CEUS category maps to one or more DEER prototypes
A NAICS codes in CEUS confirm which DEER prototypes belong in each CEUS category

A DEER floor weights used to split area across the prototypes

DEER Prototypes in MUSH:

Education (all), Hospital, Nursing Home,
Assembly, Library

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 32




Mapping CEUS categories to DEER prototypes

(continued)

CEUS Category

College

Food Stores

Health Care

|+

Lodging

Miscellaneous*
Office, Large
Office, Small

Restaurant

Retail

> b =B P

School

DEER Prototypes

Education, Community College;
Education, University

Grocery

Hospital; Nursing Home
Hotel; Motel

Assembly; Library
Office, Large; Assembly

Office, Small; Assembly

Restaurant, Fast Food;
Restaurant, Sit Down

Retail, Big Box; Retail, Large;
Retail, Small

Education, Primary School;
Education, Secondary School

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

N\
CalMTA
N’ idea toinitiative

33
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Filtering to addressable floor area N idcatoiittive

A Addressable windows: Single or double -pane clear glass (no low-E coating)
A CEUS does not include window data &use building vintage as a proxy

A Utilized CEUS building vintage data to filter to addressable window area

| 15% 7% 8%

40% 29%

Pre-1978 1978 -1997 1998 2007

2008 -18!\ei=VElE

excluded =060

addressable addressable g liied
~70% of CA commercial floor 1998 Excluded: 34
space included cutoff ~30%

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.
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Calculating window area from floor area N\ ideatointativ

A Each DEER prototype has its own window -to-floor ratio

Window area = CEUS floor area x DEER prototype
window -to-floor ratio
A The per-square-foot energy savings are used twice

downstream:

o Market potential:  Bill savings Y Net present value (NPV),
payback filters

o TSB/cost-effectiveness: kWh and therms x avoided costs

A Using a single per -sg.-ft. window basis throughout the
model means the savings, costs, and stock all reconcile

Calculated addressable window area; 448|\/| ft z

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

Office - Large (OfL) «

Example DEER prototype geometries

35
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Calculating Market
Potential

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innovations.
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Calculating market potential Qwindow area - v

All windows in existing  commercial buildings

| | 620M

Window area in the Sq. ft. existing windows
filtered CEUS floor area

: : : 448M Addressable
F”te_r_ to windows with Technical potential for CSW
positive NPV at 10%
customer discount rate 170M A "

ny positive

_ _ _ Economic potential NPV
Filter to windows with
simple payback <= 8 years 140M Strong value

Maximum market potential (M) proposition

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 37
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Market potential summary oQwindow area N\ ideatointiative

500

448.1M sq. ft.
450

HEE ou Non-10U

Maximum statewide
market potential:
140.1M sq. ft.

window area

- 169.7Msqft.
140.1M sq. ft.

61.2 &«
48.4

Million sqgft of window area

108.5

Technical Potential Economic Potential Market Potential

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 38
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Parameters

to initiative

CalMTA
lon

N i

Commission and is administered by Resource Innovations.

CalMTA is a program of the California Public Utilities

Adopt
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Market Potential 0 SalMIA e

Cumulative adoption

A Maximum market potential (M)  isthe ceilingfor [~~~ T _— M

the adoption model Maximum
market

potential

0 Represents the end point that the Gompertz curve
will approach given enough time

A Equal in both scenarios

o CSW adoption is approaching the same maximum
In both the BMA and TMA

Year

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 40
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Growth rate | SaAMIA e

The growth rate defines the steepness of the adoption curve.

TMA

A Reflects accelerated diffusion from MTI activities, with faster growth in
MUSH due to stronger ESCO and institutional procurement channels

Cumulative adoption

I

Growth
rate

A Adoption approaches the maximum faster in the TMA scenario

BMA
A>~pk?2a ar®k s« ® - 8§sg”z p~2 @é|sgrkée
APrk «®*"® « © - ~2Gkr{s"| sq|lé« ~"§ §&i~~, gr

r{ ~z~qsk

Year

Scenario Non -MUSH MUSH
Growth rate TMA values Iin the range
(r) of observed commercial

retrofit measures

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 41
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Inflection year ( O " icatoiitic
: : o Cumulative adoption
Year when the rate of CSW adoption reaches its peak a

transition from accelerating to decelerating adoption [
TMA |

A MTI interventions accelerate CSW adoption, with an estimated
Inflection point ~10 years after phase lll activities begin

BMA
A Without the MTI, the CSW market lacks a natural inflection point
APrk -g+®rs| gée ~88a~~rgr 2ak{~rs| « ®rk

Year

®r k

—~

S

Inflection year

Scenario Non-MUSH MUSH Literature shows that deep -
Inflection retrofit measures typically hit
year ( < their inflection ~10 a12 years
after initial market entry

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 42
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Key drivers of adoption SaMI, e

Accelerated
growth rate and
earlier
Inflection year

AThe MTI will accelerate the rate of adoption of CSW,
meaning adoption approaches its maximum value
faster and earlier in the TMA scenario

Increased @ Barriers to adoption are removed faster in the TMA

Awareness of _ . -
the Value @ The strategic interventions will increase customers

Proposition awareness of the benefits (including non -energy
(AVP) benefits) associated with CSW

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 43
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MTI activities increase AVP CalMTA

N\ ideatoinitiative

Short-term  Medium -term Long-term
Short-term (0 -2 years) (2027 -2030) (2031 -2034) (2035 -2047)
A MUSH market actor awareness of 100%
business case grows 90%
A ESCO market actor awareness grows 80%

Medium -term (3 -5 years)

architects, HVAC installers, etc.
A MUSH buildings begin to include CSW

as a solution to building improvements % /
20%
Long-term (6 -10+ years) o

0%

;\8

A CSW increasingly recommended by = sow
>
<

A Increasing number of municipalities
Include CSW as part of energy and
climate action plans

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 44

2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039

040

041

042
2043
2044
2045
2046
2047

—BMA Non-MUSH -—MUSH
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GEEEEEFT TANGeceddy.

Results

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innovations.



Total Market Adoption (M sf)
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w
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CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.

2043

2044

2045
2046

2047

N\
CalMTA
N’ idea toinitiative

Cumulative
adoption In
TMA ~62 M ft 2

Cumulative
adoption in
BMA ~9 M ft 2

46
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Adoption -technical and market potential " oo

100% = = = = = — = = = = — — — — — — — — — — = — — — = — - Technical potential
90% TMA ~14%
80%
- —=TMA  ==BMA
E 70%
S 60%
S 50%
=
S 40%
. Market potential
5 30% ¥
X
200 TMA ~46%

T TS WP TN NP Pt P S BN < BV WAL S SRR TIRGN SIS\ RN N
A A I A M I A I I = M N N N N I R A e
SRS SHESHRSRASHR SRS S S EP S A Sa SaESaE S

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 47
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Incremental adoption CalMA

Incremental | Incremental
Adoption Adoption

Model Segment MUSH Non -MUSH Total (M SF)
(M SF) (M SF)
IOU Territory 6.9 27.6 34.4
Non-lIOU Territory 3.4 14.7 18.1

Statewide 10.3 42.2 52.5

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 48



MUSH vs. non-MUSH market adoption @@m

Non -MUSH MUSH
60% 60%
50% 50%
T — TMA ==BMA — ——=TMA ==BMA
= 40% B 40%
c —
S >
o 30% 5 30%
— ol
) —
X 20% L 20%
S T
= 10% = 10%
° 5
o
R AR RO R AR A IR AN e A SN e 6 A
D QT AT DT D DT DT D QDD %Q% ‘L& %be %Qrb (19% q/g’b ‘19% %Qv %Qb‘ r&v (Lgv

The target MUSH segment gets closer to its celling
(market potential) than the non -MUSH segment

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 49



bl CallTA
/. Public Comment Call

MAs «k -~ ~ @& o M| «s| g ®rk
and we will allow you to unmute yourself.

WSV

¥ Raise Hand

@ ©

Reactions

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 50



. N\
Public Comment CalMTA

7N
CalMTA OPEN SOLICITATIONS PUBLIC COMMENT IDEA PORTAL CONTACT US Q
N
Our Story Our Approach Our Work News & Events MTAB Meetings Resources & Reports Subscribe

Catalyzing Market Change for the Energy
Future We Need

CalMTA, a program of the California Public Utilities Commission, drives energy
efficiency, decarbonization, and market innovation to advance clean energy and

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 51
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Introduction CalMTA

Alicia Bohigian
Assistant Program Director, Self -Help Enterprises

Self-Help
Enterprises

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 53



Equity Sounding Board members @M,T\A

Adriana Ayala, Ph.D. | Executive Director, Chicana Latina Foundation
Alicia Bohigian | Assistant Program Director, Self-Help Enterprises

Dr. Federico Castillo | Project Scientist and Lecturer, University of California,
Berkeley

Maria Dahlin | Tribe Council Member, @i iApache Tribe
Michelle Engel -Silva | CEO, Proteus, Inc.

Elisa Gallegos Jackson | Nurse, Retired Public Health Nurse, Community Health
Educator and Independent Consultant

Joaquin Narvaez | Owner, West Coast Green Builders LLC

Johng Ho Song | Executive Director, Koreatown Youth and Community Center

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 54



Purpose and impact

5 si k +A7 Incorporate ESJ
market community
transformation expertise

Insight and
feedback

Protection and
Expand access Impact
prevention

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 55
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Why this matters CalMTA

it Equity
fitt Community voices

" Trust

Accountability

Y [eedback
(> fEquity isn€&t an outcome; |t €Es a proc

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 56
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Thank you

Questions?

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 57
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Lunch (50 min.)
We will be back soon.

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 58
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9. CRAWS: TSB and
Cost-Effectiveness

Isaac Schultz, Engineering Manager

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innovations.
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1. TSB and CE overview
2. Inputs to TSB and CE calculations

3. Results

4. Sensitivity analyses
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TSB and cost-effectiveness model process overview N\ ideatointtative
Measure
. Load Shape
Baseline Market i
Adoption (BMA) | |
- - ps MTI costs
Total Market Net mcremen.tal A B Avoided costs
. market adoption -+ (energy, grid, _
Adoption (TMA) forecast Impacts GHG) Incremental

| | Measure Costs
Utility verified
net unit adoption

TSB and cost-effectiveness

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 61



TSB and cost-effectiveness inputs Call/TA

N\ ideatoinitiative

Value (source)

CSW EUL 20 years (eTRM)

Avoided Costs 2024 ACC Workbook for Gas and Electric Avoided
Costs (CPUC)

7.2% for TRC, 5.1% for SCT(CPUC)

Input

Discount Rates for TSB/CE

MTI Lifetime 20 years (CalMTA estimate)
MTI Costs ~$45M (CalMTA estimate)
Incremental Unit Costs $34/square foot of CSW (eTRM)

Stock outside 10U
Territor 28% (CEUS)

PA-verified units Varies by year (MTI estimate)
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Program Administrator (PA) verified units N

A PA-verified units represent the MTI program poljﬁc;;l/ercl;‘l?sw Nofes
share of incremental adoption years installations (%)
expected to be claimed though 2027 42030 10% No PA programs
(short-term) currently incentivize
PA programs CSWSs, measure
expected to be added
A CSW programs are expected to to eTRM
Increase in the early and 2030 42035 40% By 2030, programs
- (medium - including CSW
medium stages of the MT! term) forecasted to be more

. : widely available
A PA-verified units forecasted to o - 4
2035 a2047 Decliningto 0%  As the technology

taper off in the later part of the (late-term) by 2047 matures, assumed

forecast period reduction in installations
via programs

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 63
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0 QB¢ i QaMEDH PHQE ¢ ® W
Where wrepresents cumulative adoption of CSW sqft over the forecast

period of 2028 to 2047. “Y0 66 0 §and 0 Orepresent net incremental
adoption attributed to the TMA, BMA, and PA -verified savings respectively

CSW Installations
Model Segment (M SF)

Statewide Incremental Adoption 52.5

IOU Territory Incremental Adoption 34.4

Net incremental adoption 27.6

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 64
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TSB and cost-effectiveness results CalMIA

Cost Test TSBaEnergy TSBaGrid TSBAaGHG TSBaTotal
(SM) (M) ($M) ($M)
72.6 46.4 223.0 342.0

SCT Base 166.6 122.9 430.7 631.9

TRC PAC SCT
Ratio Ratio Base

1.04 12.90 1.40

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 65
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Sensitivity Analysis

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innovations.
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Sensitivity analysis - summary N\ dioiitie
oo i
Base Model 1.04 342.0 27.6

#1 a30-year EUL 1.26 413.3 27.6

#2 aHigher CSW Costs 0.94 293.3 22.3

#3 alLower CSW Costs 1.04 443.6 41.4

#4 aBuilding Performance Standard 1.05 383.4 30.8

#5 aLower AVP in TMA 1.03 307.6 24.7

#6 aSlower Growth Rate in TMA 1.03 315.1 25.5

#7 aFaster Growth Rate in TMA 1.05 375.4 30.1

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations. 67



Sensitivity Analysis #1 930-year EUL

A A longer expected useful life leads to higher TSB
benefits per installation
A Base model EUL: 20 years

Net
Sensitivity TRC TSB Incremental
Case Ratio ($ M) Adoption (M
SF)
Base Model 1.04 342.0 27.6
30-year 1.26 413.25 27.56

EUL

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions.
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Sensitivity Analysis #2 and #3 QCSW costs NG

CSW cost impacts both adoption and cost  -effectiveness results
A Base model cost: $34.1/sf
A Higher cost: $40/sf

A Lower cost: $30/sf
Sensitivity Case TRC Net Incremental
y Ratio Adoption (M SF)
Base Model 1.04 342.0 27.6
Higher Cost 0.94 293.30 22.35

Lower Cost 1.04 443.57 41.45

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 69



Sensitivity Analysis #4 QBuilding CalMm
Performance Standards (BPS)
If BPS Is adopted in California:

A AVP expected to increase earlier and faster in both BMA and TMA scenarios
o 7{8"g® pszz fk g2k~®k?2 s| P?2" i k ®
ék|] kps&8k®e ~§82~"gr s| g~{{k?2gs”z
A Growth rate and inflection points also improve due to BPS

Sensitivity Case TRC TSB Net Incremental
: Ratio (3 M) Adoption (M SF)

Base Model 1.04 342.0 27.6
Building
Performance 1.05 383.39 30.79

Standards
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Sensitivity Analysis #5 QLower AVP In TMA NG o

Lower AVP:

A Barriers to adoption are removed at a slower rate in the TMA than
expected

A This represents a scenario where the MTI is less effective at
Increasing awareness of CSW

Sensitivity TRC TSB Net Incremental

Case Ratio ($ M) Adoption (M SF)

Base Model 1.04 342.0 27.6
Lower AVP 1.03 307.57 24.73

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innova tions. 71
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Sensitivity Analysis #6 and #7 QGrowth rates " iioriive

Growth rate (r) MUSH Non -MUSH

Basel Model 0.22 0.18
High Growth Rate 0.24 0.20
Low Growth Rate 0.20 0.16
Sensitivity Case TRC Net Incremental
y Ratio Adoption (M SF)
Base Model 1.04 342.0 27.6
Slower Growth 1.03 315.12 25.45

Faster Growth 1.05 375.42 30.13

CalMTA is a program of the California Public Utilities Commission and is administered by Resource Innovations.
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4. CRAWS: Appendix
F o Evaluation Plan

Jun Suzuki | CalMTA
CRAWS Evaluation Lead

CalMTA is a program of the California Public Utilities
Commission and is administered by Resource Innoval tions.
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