! Buildings’
U.S. DEPARTMENT OF ENERGY

2023 Better Buildings
SUMMER WEBINAR
SERIES

EEEEEEEEEEEE

REGISTER TODAY: betterbuildingssolutioncenter.energy.gov/better-buildings-webinar-series E'NERGY




Better
Buildings

U.S. DEPARTMENT OF ENERGY

Paying the Price: How Internal Carbon Pricing
Supports Emissions Reduction

June 22, 2023
11:00am-12:00pm ET

EEEEEEEEEEEE



Paul Lemar
Oak Ridge National Laboratory

U.S. DEPARTMENT OF



Agenda

1 Introduction and Polls

?  Partner Presentations

3 Polls and Q&A

4  Conclusion

Better U.S. DEPARTMENT OF
Buildings’ ENERGY



Background

= Better Climate Challenge partners have established
aggressive goals to reduce GHG emissions

= Many Better Plants and Better Buildings partners also
establishing GHG reduction goals

= Emissions reduction planning efforts have identified concerns
over adequacy of projects being approved, on the basis of
energy cost savings alone

= To reach GHG reduction goals, conventional capital budgeting
process may require revisions
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Options to Encourage Funding of Decarbonization Projects

= Lengthen return on investment rate, to capture more projects

= Dedicate capital funds to projects with high decarbonization
Impact

= Focus on electrification and acquiring renewable electricity

= [ntegrate an internal cost of carbon
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CDP Data on Internal Carbon Pricing

" Recent Carbon Disclosure Project
(CDP) analysis of corporate
reporting using internal carbon
pricing (2020 reporting data)

" Over 50% increase in
corporations using or planning to
use internal carbon pricing, vs.
33% growth in those with no
plans for adopting carbon pricing

= $25/MT median price,
harmonizing with 2020 EU pricing
of COZ2e allowances
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Pricing Benchmarks: Wide Range of Pricing to Consider

Metric $/MT CO2e

(datasource) : :
Low High Median
Price Price

EUETS

(World Bank) 60 109 85

California

(CARB) 18 31 24

RECs

(NREL, EPA) S = 8

* Pricing over past 18 months

* REC pricing based on unbundled and
compliance REC pricing of $7-30/MWh
(NREL, EPA) and US grid emissions factor
of .374 MT/MWh (eGRID 2020)
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Observations on Internal Carbon Pricing

= To reach significant levels of decarbonization, establishing an
iInternal price of carbon appears to be leading adjustment to
corporate capital approval process

= Pricing options show a wide range, from $8-85/MT CO2e based on
renewable energy credits to benchmarks from regulated markets
such as EU or California

= Timing of establishing an internal price of carbon suggests within
next 3-4 years to avoid implementation constraints
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How is Internal Carbon Pricing Being Used?

= Directly in capital budgeting process, placing a financial value on
reduction in carbon emissions associated with a project, a plant
addition, or other investments

= Used to bring attention to investments being evaluated, so that they
may be considered viable if the return on investment is otherwise
too long to consider

= Other uses include influencing internal behaviors, managing
stakeholder expectations, navigating GHG regulations
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Please go to www.slido.com

using your mobile device, or by opening a new window

Enter Event Code

#DOE
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Polls

1. What’s the status of internal carbon pricing within your organization?

2. How do you use your internal price of carbon, in terms of funding potential
decarbonization projects?

Please go to and enter code #DOE to respond
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INTERNAL CARBON PRICE

e (N

June 2023 SAINT-GOBAIN




Making the
World a
Better Home

THE WORLDWIDE
LEADERIN LIGHT &
SUSTAINABLE
CONSTRUCTION

GROWs
IMPACT

2021-2025 e (N

SAINT-GOBAIN




SUSTAINABILITY COMMITMENTS - MILESTONES 258

2030 2050

Science-Based Targets

Scope 1 + 2 (0]
In our (Direct + Indirect) -33 /0 é\
processes Seope 3 0 Objective 2050
: -1 6 /o ZERO CARBON

(Value chain)

Absolute emission reduction vs. 2017

In our - Offer the best low-CO, and sustainable solutions in our markets

solutions
offering - Enable our customers to decarbonize their processes

Definitions

Scope 1 » emissionsare directemissions from company-owned and controlled resources. In other words, emissions released to the atmosphere as a direct result of a set of activities, at a firm level

Scope 2 > emissions are indirect emissions from the generation of purchased energy, from a utility provider. In other words, all GHG emissions released in the atmosphere, from the consumption of purchased electricity, steam,
heat and cooling

Scope 3 » emissions are the result of activities from assets not owned or controlled by the reporting organization, but that the organization indirectly impacts and may be able to influence via its value chain. Scope 3 emissions
include all sources not within an organization's scope 1 and 2 boundary



~

SUSTAINABILITY GOALS — FOUR PILLARS 2EEE
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GLOBAL CARBON MARKETS Ar
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CARBON PRICING INTRODUCED AT SAINT-GOBAIN IN 2016 23:

Overview

It is decided to introduce within Saint-Gobain an internal (shadow) carbon price in order to take into account Green House
Gases (GHG) impacts in its decision process and stimulate innovative ideas to reduce our process emissions and those of the
solutions forour customers. All Sectors are responsible ofits implementation based on the following guidelines.

EuropeETS Price Trend (source: ENGIE)

Monthly EUA prices forecasts from EnergyScan
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UPWARD REVISION IN 2023 TO REFLECT OUR 2050 AMBITION e em Caron

o
Carbon pricing was introduced to stimulate innovative ideas and encourage industrial investments to reduce our CO2 emissions. Carbon pricing has
gradually imposed itself as the most effective way of giving monetary value to CO2 impacts and factor them in our decision processes.

This new increase in our internal carbon price and its reinforced integration in our decision processes demonstrate our determination to further accelerate on our path
towards carbon neutrality, and are fully aligned with our vision to be the worldwide leader in light and sustainable construction.

Scope

Internal Carbon Pricing increases Acquisition

*  Environmental data from target should be assessed: Scope 1, 2 & 3, and
Acquisition 2023 trajectory of emissions in the future

2016

Capex

*  All capex approvals — No longer limited to above an investment threshold OR
$50 200 above an emissions threshold OR energy source changes

$30-100 mp

1CO, ICO, R&D

* Al R&D Stage-Gate reviews where financial projections are requested including
idea generation

* Review mustindicate tons of CO,-eq directly/indirectly generated (Sc1+2)

*  Scope 3 emissions for materials should be included to prevent circumventions
on product designs

Approval submissions shall clearly mention thatcarbon price was partof the assessment. If not, they nr‘ﬂh]

211 will be returned for revisionand considered onceall relevantinfo is included SAINT-GOBAIN




INTERNAL CARBON

R&D
Stages1-3 Stages4 -5
ItCO, hCO,

* Internal carbonprice isembeddedin our
“Gate Model” fornew product
development.

* Re-launched inMay 2023.

« Owners: ProductDevelopment & R&D
(Local North America).

PRICE — APPLICATION

T

"CO,

» Internal carbonprice isembeddedin
our “Madison Model” for
acquisitions (& large capex).

* Re-launched inJanuary 2023.

« Owners: Finance & Strategy
(Global).

~

NET ZERO CAR
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* Internal carbonprice will be
embedded in our “Internal Rate of
Return Model” for all capex.

« Launchinlate summer2023.

« Owners: Finance & Operations
(Local North America).

D
BON
= 4
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INTERNAL CARBON PRICE - INPUTS FOR END USERS e T T

R&D

Internal carbon price isembeddedin our “Gate Process Model” for new productdevelopment

4 new inputs

Carbon Emissions

New Product { New Product Emissions, kg CO,eq., per unit * 8.00
Ref. Product Emissions, kg CO,eq., per unit * 10.00
Reference Product — Ref. Product Sales Units (Launch Year - 1), k 1000

is the product being Ref. Product Growth Rate (%) 2.0
replaced / cannibalized T

“Cradle to Gate” CO2 emissions estimate.
(CO2emissions calculator available)

23 lllustrative example.
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INTERNAL CARBON PRICE - INPUTS FOR END USERS e T T

. ]
R&D
« Withthe “4 newinputs”whatis being calculatedfor new productdevelopment...
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
New Product Sales Units, k 250 500 1,000 1,250 1,500 1,575 1,654 1,736 1,823 1914
New Product Carbon emissions, kg CO2eq. , per unit * 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
New Product Total Carbon emissions, kg CO2eq., k 1,500 3,000 6,000 7,500 9,000 9,450 9,923 10,419 10,940 11,487 79217
Existing Reference Product (cannabilized) Sales Units, k 1,000 995 940 759 461 0 0 0 0 0 0
Existing Reference Product (cannabilized) Carbon emissions, kg CO2eq. , per unit * 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
Existing Reference Product (cannabilized) Total Carbon emissions, kg CO2eq., k 12,000 11,940 11,279 9,104 5,536 0 0 0 0 0 0 37,860
New + Existing Sales Units, k 1,000 1,245 1,440 1,759 1,711 1,500 1,575 1,654 1,736 1,823 1914
New + Existing (Weighted average) Carbon emissions, kg CO2eq. , per unit 12.00 10.80 9.92 8.59 7.62 6.00 6.00 6.00 6.00 6.00 6.00
New + Existing Total Carbon emissions, kg CO2eq., k 12,000 13,440 14,279 15104 13,036 9,000 9,450 9,923 10,419 10,940 11,487 117,077
Provides the actual impact from the vantage point of both the New Product and Existing product:
Expense / (Income) Estimated Actual Carbon Tax, kS ** $ 1920 $ 2150 $ 2285 S 2417 § 208 $ 1440 $§ 1512 § 158 $ 1667 $ 1750 $ 1,838 $ 18,732
Provides the incremental impact from the vantage point of the New Product:
Net Change vs. Baseline Reference Product (Year N) in Carbon emissions, kg CO2eq. , per unit - (Good)/Bad -1.20 -2.08 -3.41 -4.38 -6.00 -6.00 -6.00 -6.00 -6.00 -6.00
Net Change vs. Baseline Reference Product (Year N) in Total Carbon emissions, kg CO2eq. - (Good)/Bad 1,440 2,279 3,104 1,036 -3,000 -2,5650 -2,078 -1,581 -1,060 -513 -2923
Incremental Expense / (Savings) Incremental Carbon Tax vs. Baseline, kS ** $ 230 § 365 S 497 S 166 S (480) S (408) S (332) S (253) $ (170) S (82) S (468)

24 lllustrative example.



A
INTERNAL CARBON PRICE - INPUTS FOR END USERS e T T

» Internal carbonprice embedded inour “Internal Rate of Return Model” for capex investments

3 new inputs (per year, over 10 years)

kUsSD Current Year

Income Statement 2023 2024 2025 2026
Additional CO2 emissions (in tons) - Scope 1 + 2 10,000 10,000 9,000 8,000 5,000 70,000
L Decrease in CO2 emissions (in tons) - Scope 1 + 2 h -2,500 -2,500 -2,500 -2,500 -2,500 -25,000
Net CO2 emissions o ]
CO2 emissions (in tons) - Scope 1 + 2 0 7,500 7,500 6,500 5,500 2,500 45,000
CO2 Free credits (in tons) - Scope 1 -2,000 -2,000 -2,000 -2,000 -2,000 -20,000
Embedded (no end user input) CO2 unit cost (in USD per ton) h 0 0.106 0.106 0.106 0.106 0.106
P&L impact (variable cost) { CO2 net cost - Scope 1 + 2 S - $ (583) $ (583) $ (477) $ (371) $ (53) $  (2,650) |

25 lllustrative example.
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A STRONG COMMITMENT TO SUPPORT OUR PATHWAY TO CARBON NEUTRALITY

https://www.saint-gobain.com/en/corporate-responsibility/our-pillars/climate-change

The Group is rolling out measures to support its roadmap towards to carbon neutrality.

CSR objectives now represent a larger share of long-term management incentive criteria: their weighting is raised
from 15% to 20%, with CO: objectives increasing from 5% to 10%.

In addition, two internal carbon prices are used and have been recently raised: €75 per ton for industrial investments
and €150 per ton for R&D investment in breakthrough technology.

Finally, the Group will allocate a budget of around €100 million per year until 2030 to targeted capital expenditure
and R&D investments in order to achieve its targets.

i
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OUR ENVIRONMENTAL
SUSTAINABILITY STRATEGY

PLANET 2050

Leveraging our unique skills, experiences, and
stakeholder relationships, we are committed to
addressing climate change and air emissions,

using natural resources in the most sustainable way,
and ensuring our communities are better because of
our presence in them. We have quantifiable goals for
2030 and visionary longer-term aspirations for 2050.

Making people’s lives
better by powering a
more prosperous world
requires a healthier planet.

DESTINATION ZERO

Our strategy to go further, faster to

reduce the greenhouse gas and air quality
impacts of our products in a way that Is
best for our customers and all stakeholders.

CUMMINS
WATER WORKS

Our initiative to address the global water
crisis by strengthening communities
through access to sustainable water.




CUMMINS’ 2050 ASPIRATIONAL TARGETS NINE 2030 GOALS ®

COMMUNITIES ARE

BETTER BECAUSE DOING OUR PART TO

WE ARE THERE ADDRESS CLIMATE CHANGE
S5 TR AND AIR EMISSIONS

2050 TARGETS:

1. Reduce absolute greenhouse
gas (GHG) emissions from facilities
and operations by 50%.

2. Reduce scope 3 absolute lifetime
GHG emissions from newly sold
products by 25%.

SCIENCE-BASED TARGETS

] Net positive impact in
every community where
Cummins operates.

[0 Customer success is powered
by carbon neutral technologies
that address air quality.

3. Partner with customers to reduce scope 3
GHG emissions from products in the field
by 55 million metric tons.

[C] Near zero local site

Srrtnisoniel loolprat [0 Carbon neutrality and near zero

pollution in Cummins’ facilities

and operations. 4. Reduce volatile organic compounds emissions

from paint and coating operations by 50%.

z 5. Create a circular life-cycle plan for every part
g to use less, use better, use again.
2
5 6. Generate 25% less waste in facilities
e and operations as a percent of revenue.
2050 TARGETS: ©
[ Design out waste in products 7. Reuse or responsibly recycle 100% of packaging

plastics and eliminate single-use plastics in dining

and processes facilities, at employee events and as amenities.

Use materials again for next life

8. Reduce absolute water consumption in facilities
and operations by 30%.

Reuse water and return clean
to the community

oo

%

9. Produce net water benefits that exceed Cummins’
annual water use in all Cummins regions.

NOTE: Company facilities include all lidated operations and joint ventures that are part of the Cummins Enterprise Envir g Y
The company's strategy also includes addressing environmental needs in communities where Cummins employees live and work and where the company
does business. Those goals are under development.

Cummins | 30



Cummins 2022 GHG footprint / Energy use
697,576 t CO,e (12,884,176 MMBtu)*

‘\‘“ Ame
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_ @ @
&

* Doesn't include MTOR/Jacobs acquisitions, Pending final validation



Facilities and Operations
GHG Reduction Strategy

® 1,000
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Technology 200
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Cost of Carbon USIRR

Cummins adopted a conservative cost based
on Climate Leaders prior to 2020

« $7 per mtCO,e
Facilities and Operations projects complete

the environmental section of the standard
USIRR financial evaluation

Considers all impacts to environment both
positive and negative
Example of 4000 MWh/year reduction

* Indiana grid ~ 1948 mtCO2e

« Additional value $13,636 annually

» Note: The utility prices increase 3%
each year but not cost of carbon

Cummins is in the process of evaluating
current cost of carbon used

Estimated environmental metric increase (reduction) by year

Jan-23

Jan-24

Jan-25

Year 0

Year 1

Year 2

Electricity increase (reduction) MWh / yr

(4,000)

(4,000)

(4,000)

Matural Gas increase (reduction) Therms / yr

Propane/L PG increase (reduction) Therms / yr

Diesel increase (reduction) gal / yr

Gasoline increase (reduction) gal / yr

Other power $ / yr

Other GHG emissions tCO2e / yr

Process heat increase (reduction) to cooling BTU / hr

Purchased Water increase (reduction) US gal / yr

Sewer/Discharge/\Wastewater increase (reduction) US gal / yr

Waste Recycling / Reuse increase (reduction) Metric Tons / yr

=llslisllslis]lsllsllslle]ls]

=llslisllslis]lsllsllslle]ls]

=llslisllslis]lsllsllslle]ls]

Waste Disposal increase (reduction) Metric Tons / yr

Sum energy / water / waste cost increase (reduction)

Sum energy cost increase (reduction)

Greenhouse Gas Emissions - MT CO2e

Total energy cost increase (reduction) wiGHG

=]

-1948.00

=]

-1948.00

-$1,230,051.91 -$1,266,544.39 -$1,228,957.13

=]

-$1,216,415.91 -$1,252,908.39 -$1,215,321.13
$1,216,415.91 -$1,252,908.39 -$1,215,321.13

-1948.00

Jan-23 Jan-24 Jan-25

Assumed environmental costs by year Year 0 Year1 Year 2
Natural Gas, $ per Therm 0.433 0.446 0.459
Propane/LPG, $ per Therm 1.150 1.185 1.220

Electricity, $ per kWh 0.304 0.313 0.304[}

Diesel, $ per gallon 3.870 3.986 4.106
Gasaoline, $ per gallan 3.520 3.626 3.734
Purchased Water, $ per US gallon 0.040 0.041 0.042
Sewer/Discharge/Wastewater, $ per US gallon 1.000 1.030 1.061
Waste Recycling / Reuse $ per Metric Tons 1.100 1.133 1.167
Waste Disposal, $ per Metric Ton 10.000 10.300 10.609

Cummins climate leaders mtCO2e valuation

7.000

7.000

7.000

Cummins | o8



Project Prioritization Scoring Criteria

Energy & Measure of MMBtu MMBtu>5,0000r GHG MMBtu>1,0000r GHG MMBtu>5000r GHG MMBtu<500 or GHG
GHG Impact & GHG savings (Mt CO,e)>300 (Mt CO,e)>200 (Mt CO,e)>100 (Mt CO,e)<100

$ Invested per Measure of $/Mt CO,e GHG <1000 GHG 1000-2000 GHG 2000-3000 GHG 3000+
Environment

Benefit

Simple Payback Cost+ CostSavings Energy 0-1yrs Energy 1-3yrs Energy 3-5yrs Energy 5+yrs

Example calculating $ Invested

$1,500,000
1948 mt

= 700 $/MtCO.e

Cummins | 34
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The Chemours Company

OUR PURPOSE

Chemours is a different kind of chemistry company, driven by our
purpose to create a better world through the power of our chemistry.

OUR BUSINESS UNITS

Built upon a 200-
year-old legacy,

't Chemours
@ 1ox 2030 product portfolio, and

innovation

We’re building a more

TITANIUM THERMAL & ADVANCED sustainable future
TECHNOLOGIES SPECIALIZED PERFORMANCE through our C_o_rporate
SOLUTIONS MATERIALS Responsibility

Commitmentgoals




Sustainability Goals — Shared Planet

DECARBONIZATION

AR
=
| —

EMISSION RENEWABLES ENERGY
REDUCTIONS EFFICIENCY

FLUORINATED ORGANIC
®
EMISSION REDUCTIONS a AR WATER

Shared Planet

Climate

* Reduce absolute greenhouse gas
emissions from operations by 60%

» Journey to net-zero operations by 2050

Water

* Reduce air and water process emissions
of fluorinated organic chemicals by 99%
or more

Waste
* Reduce our landfill volume intensity by
70%




Carbon Pricing

» Background — Why implement carbon pricing?
— Chemours has ambitious sustainability and growth goals

= 60% absolute CO2e reductiongoal froma 2018 baseline.
= Toolto inform strategy and investment decisions
= Drive process and productinnovation

— Current and future regulation expectations

« Carbon Pricing Basis

— Weighted average (moderate case) of future carbon pricing across regions where our businesses
operate. Basis: IEA- International Energy Agency carbon price projections.

— Actual/historical data from World Bank carbon Pricing Dashboard | Up-to-date overview of carbon pricing initiatives (worldbank.org)

— Corporate sustainability team updates the price once annually, if needed, during the standard strategy
processes.

— Current price being utilized is $41/mT CO2e.

‘ Chemours-


https://www.iea.org/
https://carbonpricingdashboard.worldbank.org/

Carbon Pricing is a direct input to business strategy

* New product development / innovation

 Capital investment decisions
— Expansion cases (use carbon pricing —and- incorporate into GHG goal roadmap)

— Improvements: energy efficiency, emission reductions, renewables

= Equipmentreplacements/ decisions
= Assessing different (low carbon) technology within existing processes




c Chemours-

Thank you!

42 ‘ Public ‘ June 22, 2023



0 &A

Submit Questions
www.slido.com event code #DOE

U.S. DEPARTMENT OF

ENERGY



Eetltcelr ® 2023 Better Buildings
iiaseeelll SUMMER WEBINAR SERIES

REGISTER TODAY:

betterbuildingssolutioncenter.energy.gov/bbws

U.S. DEPARTMENT OF

ENERGY



2023 Summer Webinar Series

BUILDING TRUST WITH
HOMEOWNERS & RENTERS:

HOME ENERGY SCORE & REMOTE QUALITY
INSURANCE

Tue, June 27, 2023 | 11:00 AM - 12:00 PM ET

REGISTER TODAY

The Department of Energy’s Home Energy Score provides reliable and comparable information
about a home’s energy use to homeowners, buyers, and renters. With trained and authorized
home energy assessors and robust on-site quality assurance (QA) procedures, the program
ensures trust and accuracy, but remote QA poses additional challenges. Join this webinar to
explore the challenges of remote QA and how the program's comprehensive protocols maintain
trustworthiness, ensuring assessors follow standards and deliver accurate scoring.

Better
Buildings’

U.S5. DEPARTMENT OF

ENERGY


https://us06web.zoom.us/webinar/register/3516607537904/WN_rjbwtX4BScKqjfzID8a-8w

Additional
Questions?

Please Contact Us

@ Better
@Buildings’

Follow us on Twitter
@BetterBldgsDOE

Follow us on LinkedIn
Company/Better-Buildings

Better Buildings Solution Center
https://betterbuildingssolutioncenter.energy.gov/

Program Support
BetterBuildings@retechadvisors.com

Andy Mullen

Saint-Gobain
andy.i.mullen@saint-gobain.com

Blair Sturm
Saint-Gobain

blair.sturm@saint-gobain.com

Laura Jones

Cummins Inc.
laura.l.jones@cummins.com

Sean UANI

The Chemours Company
sean.a.uhl@chemours.com

Paul Lemar
Oak Ridge National Laboratory

pll@rdcnet.com

ENERGY
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