Data-Driven
Decarbonization

Next generation tools to spur climate action
on every project

+ Professional Practice Committees

Technology in Architectural Practice (TAP) @ LOS Angeles



PAUL GAUGUIN ASKED,
"WHENCE DO WE COME?
WHAT ARE WE? WHERE
ARE WE GOWNG?”

Jack

Rusk

CEO, co-founder

WELL, I DONT KNOW ABOUT
ANYONE ELSE, BUT c.scale
spun out of EHDD, is a small but
mighty software company, and we're
democratizing access to whole life
carbon assessments
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SAY, WHO THE
HECK 1S PAUL
GAUGUIN ANYWAY?
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The dreaded statistic

~40% of global emissions are attributable to
the building industry
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© Architecture 2030. All Rights Reserved. Data Source: IEA (2022), Buildings, IEA, Paris

Building Construction Industry and Other Construction Industry represent emissions
from concrete, steel, and aluminum for buildings and infrastructure respectively.



The built environment the weighs
more than all life of earth

Dry weight (Tt)
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We need to half total emissions
even as the building stock doubles

8 GtCO,e «—— 2050
4,500 Billion sf
2020

5 GtCO.e 2,000 Billion sf

0.5 GtC02e

2030 2035 2040 2045 2050

Embodied Carbon Operational Carbon Data: UNEP GlobalABC






Designers have a purchasing power of
up to 111x an average consumer

ThinkLab, Design Industry Benchmark Report for 2023
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Life cycle assessment
helps us tell the difference
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END OF LIFE

Not
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USE

cradle-to-grave

gate-to-site ——

CONSTRUCTION PROCESS

cradle-to-site

PRODUCT

LMN Architects, 2025. 07 - Embodied Carbon 101. Path to Zero Carbon.

«———— cradle-to-gate



Emissions assessment
iIs becoming a need-to-have

Prescriptive
Path

Section 5.409.3,

Building Reuse Life Cycle
Analysis

Section 5.105, Deconstruction

and Reuse of Existing Section 5.409,

Structures Life Cycle Assessment

Components: Existing primary Scope: 60-year cradle-to-grave

structural elements, enclosure, (roof WB LCA (ISO 14044), excluding

framing, wall framing, and exterior operating energy. Show GWP

finishes). analysis.

Exceptions: Additions 2x the area Components: Primary and

or more of the existing building. secondary structural members,

glazing, insulation, exterior finishes.

Exclude: Window assemblies,
insulation, portions structurally
unsound or hazardous, and
hazardous materials that are
remediated as part of the project
shall not be included in the
calculation.

CalGreen Requirements

Product GWP Compliance

Components: Structural steel,
rebar, flat glass, light and heavy-
duty mineral wool insulation, and
ready mix concrete.

Exception: Concrete mixes can
use a weighted average for all
mixes.



By 2027,

all S1B+ companies
in California will
need to perform
LCA on every

project at any scale
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YouTube Headquarters

Image courtesy EHDD




By 2027,

all California
projects over
10,000 sf will

require an
LCA
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Consultant-led LCA can cost upwards
of $S90K for complex projects



Design-integrated LCA
+r:;ractually reduce emissions




Architect-led workflows to reduce
whole life carbon

Carbon reduction strategies

® ® Build less

o Affordable — Mass Timber
Reuse existing structure Multifamily o
o . Reuse
©® Switch structural System i i 30-Year Cumulative Emissions Over Time o
, s e 1= 11
® Low-carbon materials o S e o5
. Longer Iived interiors m;s A4.AS, B1, B2-85, B6, D, and Biogenic Carbon . ° ok
. LOW'Ca rbon envelope Al Project Settings > Form and Massing
® Store carbon in materials Scenarios e S PN ——
Business As Usual Baselne ) @ i Floce-to-Floor Height @ 2h
©®  All-electric building Net Zero Energy piniim
. . Mass Timber ® i - Energy Use
o Increase energy e'H'ICIGnCY SRR o
. () A EBectric Bullding
® ® Add onsite renewables g S
. 4,500 g 2 g g 2 g % g Clean Power Purchase ) 0%
® ' Carbon-storing landscape ‘ o
® Material-related carbon Sl —— taserees se—— = N
® Energy-related carbon e .

Carbon storage



Project data isn’t available until late in the process

Win the Project Design the Project Regulatory Submission
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C.Scale fills in gaps to enable better decisions

Win the Project Design the Project Regulatory Submission Verify Emissions
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ML-driven approaches to predicting
emissions at the earliest project phase

The closer to the dashed line, the more accurate our prediction

Predicted Values (103 metric tons)
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Building in C.Scale’s test dataset



Case Study

AlA Headquarters
Renovation

R

Image courtesy EHDD




Pathway to Climate Positive

o o
arget-setting in e
Reduction from Baseline
® Operational Emissions

® Embodied Emissions
® Sequestration & Energy Production

the proposal phase
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Understanding complex tradeoffs
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/2 AUTODESK Forma - “Forma's Embodied Carbon Analysis,

& o 1 0D realized through collaboration with
How to reduce , -~ . the C.Scale team ... provides near-
S | | . instant results, detailing life cycle
embodied carbon data with
accessible visualizations”

in early stage planning
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C.Scale is available open access
at app.cscale.io

jack@cscale.io

Technology in Architectural Practice (TAP) @ Los Angeles

+ Professional Practice Committees
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