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We Conduit; Lessons Learned from the Industrial Electrification
Working Group
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About the Better Buildings, Better Plants Summit

« Annual event for Better Buildings, Better Plants
partners and other key stakeholders

* Provides opportunity to explore emerging
technologies and share innovative strategies Iin
decarbonization, energy efficiency, and more

« Attendees take part in interactive sessions with
Industry experts and market leaders as well as
network with their peers

Stayed tuned for more information on the
2024 Summit in the coming months!
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Today’s Presenters

Sumedha Rao, Executive Director for the Mayor’s Office of Sustainability
 City of Louisville, KY

Sadie McKeown, President
 The Community Preservation Corporation

Giuls Kunkel, Associate, ESG
* MetLife Investment Management

Bert Hill, Health, Safety, Environmental and Energy Manager
 Volvo Group North America
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Centering Equity and Community Engagement in Climate and Clean Energy Planning

Sumedha Rao
City of Louisville, KY
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Louisville Metro Government
Mayor’s Office of Sustainability

Planning Louisville’'s

Equitable Clean Energy Transition
Through C-LEAP

Sumedha Rao, LEED AP
Executive Director

¥ SUéTAlNABILITY




Overview of Louisville’s
Sustainability Efforts




Hello from Louisvillel
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Louisville, KY
Population: ~750,000
MSA: ~1.3million
| Merged city-county government
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United States
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Louisville’s
Climate Is

Changing

Average Temperature in Louisville

60

59

Temperature (°F)

Higher Temperatures
The average number of
days per year above
90°F has increased by
12 days since 1960
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1960s 1970s 1980s

Decade

1990s 2000s 2010s

Heavier Rain Events

The 3 largest rain
events in  Louisville
happened in the last
decade



Louisville
IS the
Nation’s
Fastest

Warming
Urban Heat
Island

Top 20 Cities: Most Rapidly Warming Urban Heat Islands

1961-2010

LOUISVILLE

PHOENIX

ATLANTA
GREENSBORO |
DETROIT |
INDIANAPOLIS |
LAS VEGAS
SYRACUSE
OKLAHOMA CITY |
TOLEDOQ |
PORTLAND
RICHMOND |
WASHINGTON DC
BATON ROUGE |
ALBUQUERQUE |

EL FASO
MINMNEAPOLIS
PHILADELPHIA |
STLOUIS |

MEW YORK |

1.67

SOURCE: URBAN CLIMATE LAB, GEORGIA INSTITUTE OF TECHNOLOGY

0.8 1

“ MEAN DECADAL CHANGE (F)

1.2

1.4

1.4



Climate
Change
Impacts

Louisvillians
Unequally

What the Urban Heat Island Effect
means for Louisville
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high temperature (2012)



LMG’s
Climate Plans
and Studies

v Sustain Louisville (2013)

v Greenhouse Gas (GHG)
Inventory (2016)

v Plan 2040 (CHASE
Principles) (2019)

v Resilient Louisville (2019)

v GHG Emissions Reduction
Plan (2020)

v Climate Change
Vulnerability Assessment
(2020)

v Prepare Louisville (2020)




2016 Louisville Greenhouse Gas Inventory

Off-Road e other
Energy Transportation ' 0.6%
Industries 1.5% '
4.9%

Residential

On-Road Buildings
Transportation 27.4%
17.2%
Manufacturing
Industries,-and
Construction
20.8% Commercial/ Institutional
Buildings
26.8%

16, 000, 537 tCO,e

Columbus, OH 13.2tCO,e
Austin, TX 15.5tCO,e
Nashville, TN 20.1tCO.e
Knoxville, TN 21.7tCO.e
Memphis, TN 22.0tCO,e
St. Louis, MO 22.9tCO,e




R-102-19: Resolution for 100% Clean Energy
* 100% clean electricity for LMG operations by 2030

| | , )
LOu ISVI I Ie S « 100% clean energy for LMG operations by 2035
* 100% clean energy community-wide by 2040

Guiding
Sustainability R-157-22: Resolution Establishing a Science-
Policies based Greenhouse Gas Emissions Reduction
Target

* Reduce emissions by half by 2030
* Net zero emissions by 2040




Can we reduce demand Can we clean up the

for energy? energy supply?
5 i ” "”’y‘ How Do We
z S50 Achieve 100%

Ak ] === JH\
Energy Supply

Clean Energy
and Net Zero
Emissions?

Image: National Renewable Energy Laboratory (NREL)




Louisville’s Participation in
C-LEAP




In 2022, Louisville was 1 of 23 C-LEAP Pilots
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Clean Energy Community-wide

Louisville was selected for the Communities LEAP Pilot "COMMUNITIES

Communities LEAP Priorities; .LEAI

. U.S. DEPARTMENT OF ENERGY

1. 100% clean energy community-wide by 2040

2. Rapid deployment of distributed energy efficiency and renewable
energy solutions for the residential sector

3. Accessibility and direct benefits for low-income renters and
residential property owners

4. Enhanced utilization of existing programs such as the Energy
Property Assessment District (local PACE program), Cool Roof
Incentive Program, Solar Over Louisville (local solarize campaign),
and Community Development Block Grant funds

5. Development of new programs to fill gaps as needed
6. Built in financial sustainability for long term success

7. Viable within our regulated utility environment COMMONWEALTH



Louisville’s Communities LEAP Scope

Context and Challenges

31.63% of population is
low-income

High energy burden

Exposure to
environmental health
hazards

High fossil fuel usage
from utility vs. ambitious
clean energy goals

Application priorities

100% clean energy
community wide by 2040

DER/EE for residential
sector

Benefits/access for low-
income renters/owners

Improvement to existing
programs, develop new
ones

Financial sustainability,
viable within context

|dentify Low-hanging
Fruit for Requirements
in Affordable Housing

Community
Benchmarking
Support

Gap/Policy Analysis
for DER/EE Programs

Workforce
Development

Equitable Financing

Solutions
Identification




Stay

Connected

_Q  LouisvilleKY.gov/sustainability X

i Q, 100PercentLou.com X

A Clean Energy Futuré by 294@5;1

Louisville Metro Government is commltted to 100% renewablo onorgy

Contact: Sumedha Rao | sumedha.rao@Iouisvilleky.gov

Socials:
@SustainLouisville
@SustainLou
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Multifamily Financial Roundtable: Financing Energy Efficiency and Electrification

Sadie McKeown

Community Preservation Corporation
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Planning for the Future: Climate Risk Assessments & Resilience

Giuls Kunkel

MetLife Investment Management
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MetLife Investment Management
Better Buildings Summit, 2023

Planning for the Future:
Climate Risk Assessments & Resi

June 6, 2023
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About MIM

* The institutional asset management business of MetLife, Inc.

* Provides investment solutions to institutional investors worldwide

* S669Bn!of total assets under management
$109.8 Bn2 Commercial Real Estate AUM

* Real Estate portfolio includes equity, real estate debt and agricultural debt

* ESG Integration is a part of our business

Commitment to achieve 50% reduction in Scope 1 and 2 GHG emissions by 2030
PRI signatory

GRESB

EPA ENERGY STAR® Partner of the Year- Sustained Excellence

DOE Better Buildings Challenge

DOE Better Climate Challenge

ULl Greenprint Member

Fitwel Champions

1. As of December 31, 2021. At estimated fair value. Includes all MetLif e general account and separate account assets and unaffliiated/third-party assets managed by MIM
2. As of December 31, 2021. At estimated fair value. Represents the v alue of all commercial mortgage loans and real estate equity managed by MIM, presented on the basis of gross market value (inclusiv e of encumbering debt).

A MetLife Investment Management

2\ | b
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G BT S &
& Principles fo
21 PRIz

_—~ENERGY STAR
AWARD 2023

PARTI\_IER OF THE YEAR
Sustained Excellence

27




A Look at Risk

Climate Risk Transition Risk

Physical risks from climate change including: Risks and costs associated with transitioning to

- Damage to properties an energy-efficient and low-carbon building.

- Policy and Legal Risk
- Carbon pricing and reporting, BPS laws

- Potential increases to operating costs

- Increases in insurance premiums _
- Technology Risk

- Substitution of existing products and services
Acute Risks:

- Market Risk
- Tropical cyclone, flooding, wildfires - Changing consumer behavior. Uncertainty
Chronic Risks: through market signals
- Sea level rise, drought, heat stress - Reputation Risk
- Increased stakeholder concerns, stigmatization
of sector

A" MetLife Investment Management 28



Approaching Transition Risk

B MetlLife
Investment
Management
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Evaluating Transition Risk for New Acquisitions

Cap Rate Adjustments

- Underwritten exit values adjusted to
account for carbon penalty legislation

- Assets with high ENERGY STAR® scores
may receive a reduction in the
recommended terminal cap rate.

ESG Feedback Required for Investment
Committee

ESG Development Guidelines

A" MetLife Investment Management

The State of Building Performance Standards in the U.S.
March 2023

9 Seattie, WA Montpelier, VT
Washington
9 Grand Rapids, MI
Portiand, OR
Ann Arbor, MI 9
Cambridge, MA
Minneapolis, MN 9 3“‘:.’ NY 9 Boston, MA
New York, NY
Milwaukee, Wi 9 Pittsburgh,
Berkeley, CA v Reno, NV Evanston, IL PA 9 Philadelphia, PA
Boulder, CO 9 2
Sac to, CA
W """""" & Fort Collins, CO Chicago,i. 9 e,
Columbus,
San Franeisco, CA e O 9 Denver, CO OH / Annapolis, MD
Californl ' v 8‘6“’" Prince George’s County, MD
Los Angeles, CA Colorado e Washington, DC
" County of Los Angeles
Chula Vista, CA
Atlanta, GA
San Diego, CA 9
9 Savanna h, GA
9 New Orl LA
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Using Tools to Manage Transition Risk

27.70 vgcozerm?
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Approaching Climate Risk

B MetlLife
Investment
Management

32



Climate Physical Risk Assessments

Munich RE Climate Risk Analysis

Location Risk Intelligence (LRI) tool

Required for Due Diligence

All potential new acquisitions and loans
Completed annually for equity and debt
portfolios

Analyze for risks posed by:
- Tropical Cyclone

- Flooding

- Sea Level Rise

- Heat Stress

- Precipitation Stress

- Wildfire

- Drought

Munich RE

Location Risk Intelligence

Location Risk Intelligence
Single Risk Assessment Report

03/09/2023

Single Risk Assessment Report

Risk Location 6215 Beesley Dr, 89115 Las Vegas, USA
Longitude/Latitude -115.0387, 36.2736

Munich Re Risk Location Quality Coordinates (100)

Elevation 614m

Distance to Coast > 50 km

Distance to Fault 6379m

33



MIM Internal Analysis

» Results of Munich RE Analysis run through MIM Climate Change

Assessment Tool

» Properties with high scores evaluated by MIM Risk team and

regional architects

» Deepdive analysis on high-risk properties by MIM ESG team

Climate: Sea Level Rise

high hazard rating

RCP 2.6, 2100

Mo or Very Low
Exposure

RCP 4.5, 2100

No or Very Low
Exposure

g
IIIE

RCP 8.5, 2100

No or Very Low
Exposure

Climate: Fire Weather Stress Index

Current | Low Exposure
RCP 2.6, 2030 | Low Exposure
RCP 2.6, 2050 | Low Exposure
RCP 2.6, 2100 —— Low Exposure
RCP 4.5, 2030 Medium Exposure
RCP 4.5, 2050 Medium Exposure
RCP 4.5, 2100 Medium Exposure
RCP 8.5, 2030 | Low Exposure
RCP 8.5, 2050 Medium Exposure
RCP 8.5, 2100 Medium Exposure

Il MetLife
Invastmeant
Management
Climate Change Assessment Tool

Property Name: Cons Square I Assessment Date: og/22/22
Location: Washington, DC Property Type: Office
Climate Scores RCP 4.5, 2050
Hazard Category Hazard Rating
Tropical Cyclone Medium Exposure
River Flood Undefended Medium Exposure
Sea Level Rise* No or Very Low Exposure
Fire Weather Index Low Exposure
Drought Stress Index No or Very Low Exposure
Heat Stress Index Low Exposure
Precipitation StressIndex — Medium Exposure

"Uze the 2100 projection for the Sea Level Rise hazard,

Results

Total MIM-Adjusted
Risk Score
MIM-Adjusted Risk
Category

Conclusion

4.5

Cons Square I was run through the Munich Re climate change assessment model. The
report indicates the asset has a low potential risk from climate change.

34



Example Analysis: Retail Site in Fort Worth, TX

« Existing Asset

« Score of “High” on MIM Climate
Change Assessment tool due to
flood risk

« MIM ESG Analyst Completed Deep
Dive to Evaluate Risk Posed to
property

 Previous Flooding:

- Flood event in Fort Worth, TX on

nd i ' - "
AUQUSt 22n9 2022, no ﬂOOdlng ¥ River Flood Undefended ®
experienced on-site. Low .
RCP 4.5, 2050 [
Tropical River Flood River Flood Sea Level Ri Fire Weather Drought Heat Stress | Precipitation RTQ:ZI Mm::]d;:;te_fh MI:I;Adjustec-lthk RT‘J:E: Mm:sﬁltldl'::l’l;te'?h MI?;AdJUStEiTSR
Cyclone Undefended | DEFENDED eakevelise Index Stress Index Index Stress Index [sxescore W aresorywi sk seore wi ategory wi

Undefended Score Undefended Score DEFENDED Score DEFENDED Score

0 10 2 0 1 1 1 1 14.00 6.00 Medium

A" MetLife Investment Management 35



Property Flood Risk

A MetLife Investment Management

Levee

Powered by Esri

Search

) Data Collection
HE
@ Elevation Profile

O <

LAT LON
32.75240 -97.35147

Elevation in Meters
170

168

166

164

162

160

LAT LON
3275164 -97.34631

300 400
Distance 490.87m

36



Flood Detenses

1.2098 W 7th St - Google Maps

A" MetLife Investment Management 37


https://www.google.com/maps/@32.7510515,-97.3477825,3a,75y,22.23h,86.31t/data=!3m6!1e1!3m4!1sFQ5iax2mGjT4Ou_i89OFjg!2e0!7i16384!8i8192

Disclosures

This material is intended solely for Institutional Investors, Qualified Investors and Professional Investors. This analysis is not intended for distribution with Retail Investors.

This document has been prepared by MetLife Investment Management (“MIM”)1 solely for informational purposes and does not constitute a recommendation regarding any investments or the
provision of any investment advice, or constitute or form part of any advertisement of, offer for sale or subscription of, solicitation or invitation of any offer or recommendation to purchase or
subscribe for any securities or investment advisory services. The views expressed herein are solely those of MIM and do not necessarily reflect, nor are they necessarily consistent with, the
views held by, or the forecasts utilized by, the entities within the MetLife enterprise that provide insurance products, annuities and employee benefit programs. The information and opinions
presented or contained in this document are provided as the date it was written. It should be understood that subsequent developments may materially affect the information contained in this
document, which none of MIM, its affiliates, advisors or representatives are under an obligation to update, revise or affirm. It is not MIM’s intention to provide, and you may not rely on this
document as providing, a recommendation with respect to any particular investment strategy or investment. Affiliates of MIM may perform services for, solicit business from, hold long or short
positions in, or otherwise be interested in the investments (including derivatives) of any company mentioned herein. This document may contain forward-looking statements, as well as
predictions, projections and forecasts of the economy or economic trends of the markets, which are not necessarily indicative of the future. Any or all forward-looking statements, as well as
those included in any other material discussed at the presentation, may turn out to be wrong.

L0522022200[exp0524][All States]

1. MetLife Investment Management (“MIM’) is MetLife, Inc.’s institutional management business and the marketing name for the follow ing affiliates that provide investment management services to MetLife’s general account, separate
accounts and/or unaffiliated/third party investors: Metropolitan Life Insurance Company, MetLife Investment Management, LLC, MetLife Investment Management Limited, MetLife Investments Limited, MetLife Investments Asia Limited,
MetLife Latin America Asesorias e Inversiones Limitada, MetLife Asset Management Corp. (Japan), MIM | LLC and MetLife Investment Management Europe Limited .

A" MetLife Investment Management 38
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We Conduit: Lessons Learned from the Industrial Electrification Working Group

Bert Hill

Volvo Group North America

U.S. DEPARTMENT OF
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Boiler Replacement

*  CurrentBoiler Supports
* Buildingheat

«  Processequipment

* Recommendation for replacement
* Increasing maintenance cost
* Exceeded the useful life

* Neededrepairsdue to compliance relatedissues

Volvo Group

2023-06-06 42
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Proposed Alternative

Electric Boiler -Upgraded primary service

Volvo Group

PPL provides new outsidetransformerand new linesintothe main
gear inside the building—no cost

New indoor 4000 amp switchboard and 3200 amp main circuit
breaker

New 1200 amp circuit breaker for new boiler
Lead time for materials 10-12 months

Time for install — 1 week (100% plant closure) —power outage
required

Downtime for office heatingand productionrelated process
equipment —Wash Bay

Boiler-5$153,940
Upgraded Electrical Service — $482,712

2023-06-06
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Environment

Boiler Replacement

CO2 Emissions

Energy Consumption

Chemical

Waste

Water

Other Environmental
Impacts

Volvo Group

Increase or Decrease

Vv O L vV O

What is the % impact compare with current set-up

Decrease

Increase or Decrease

Reduction of 387 metric tons per year (-76% of plant total)

What is the impact on renewable energy?

Increase

Increase/Decrease

None

Increase/Decrease

None

Increase or Decrease

None

Is this best available
technic?

Yes

Favorable impact on renewable energy

Any chemicals from Black or Grey-list to be used

NA

New type or waste? Waste to
landfill?

NA NA

NA

Do we increase circularity?

Reduce fossil fuel consumption, reduce CO2 emissions and
increase renewable energy consumption

2023-06-06

44
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Forklift replacement

I S

Pro’s Emission-free Emission-free e Emission-free * Established technology
* Fast refuel * Higher capacity than e Well established * Fast refuel
* More energy-efficient lead acid
than LPG * Shorter chargingtime
* Longer life than lead
acid
Con’s * Lower overall efficiency * New technology e Longchargingtime ¢ Some emission
than batteries * Not available for all e Space needed for * Fossil fuel
* Moreinfrastructure models on all markets chargingand * Noise from
needed battery change combustion
* New technology e Shorter expected
* Not available for all life than than

models on all markets Lithium

Volvo Group

2023-06-06 45
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Forklift replacement

.0

- .
%‘ : o Truck Type kg CO2
: E 1% . .
i . Electric (lead acid) 4,600
B3 2
-F Y Diesel 13,980
z = 1.0
ES (- — - LPG 17,640
w - foel exhaust emissions fueld exhaus emissions|  electricity exhaust emissions

LPG average {drive with |oad) DSL average (drive with load) ELE average {drive with load)

. o _ Standard 2000 kg counterbalanced truck

W Carcinogens B Nan-carcinogens expirmory inorganics  Mlonizing radiation mOenme layer depletion
llt.:x:l.rlu-m.r_l. Tlrguniﬁ l:.qumll-.' .I.'-n-ll::i;:il._l: l::n:-:-::;lal-..'..\imu;il._\ Terrestrial acidmutri Hland ocoupatian WO rkl ng 2 OOO h rs pe r yea r, U K e I ect rl Clty g rl d .

An environmental life cycle assessment of forklift operation:
a well-to-wheel analysis. International Journal of Lifecycle Analysis.
(2016) 21:1438-1451

Volvo Group

2023-06-06



Benefits of a Lithium-Battery Fleet

Higher efficiency — lithium battery forklifts are more efficient than lead-acid, they
can provide power for lifting heavy loads while requiring less electricity to do so

— Less electricity usage - saves roughly $60K per year

Lasts Longer = Less Downtime — lithium batteries have a lifespan of 5-7 years,
which is double that of lead-acid ones

— Less equipment needed due to longer runtimes and quicker charging (8 units)

HSE Impact — plant level EH&S benefits
— Remove lead, sulfuric acid and potential Hydrogen gas from the workplace

Lower Maintenance Costs — lithium batteries require less maintenance
— Remove filling and washing tasks

NLA M.



Forklift replacement

Volvo Group

Vv O L vV O

Operating Cost$
400000
300000 B Existing Operating Cost
200000
M Proposed Operating Cost
100000

0
e

Kwh Consumption

5000000

4000000

3000000 M Existing System Kwh
Proposed System Kwh

2000000

1000000

0
e —

2023-06-06
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Seeing the Big Picture

* Combined Energy Treasure Hunt and Electrification Assessment
* Piloteventsupported by the DOE, ORNL, WVU, and EPRI

* Coversthefirsttwo pillarsin the DOE Industrial Decarbonization
Roadmap

* EnergyTreasure Hunt

* Lowand No-cost energy savings opportunities

« Focused on operationaland behavioral aspects

» Identified energy savings opportunities equal to 7% of energy
spend

« HVAC control, furnace insulation, compressed airimprovements

* Electrification Assessment

* Focused onreducingcarbon emissions via electrification

* Followedthe model developed in the DOE Low Carbon Pilot
Program

« Identified opportunitiesthat can be prioritized and evaluatedin
more detail

Volvo Group

2023-06-06 49
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DOE Electrification Assessment Framework

Volvo Group

1. Inventory and
Portfolio
Management

ldentify Significant
Energy Users (SEU) and
KPI

*Estimating baseline
energy use and
emissions breakdown
by system

2. Assessing
Facility’s Electrification
Readiness

*Estimating electric power
threshold

*Assessing facility and utility
side infrastructure

*Assessing utility rates

3. Identifying
Strategies for
Electrification

*Technologies

for process
heating, HVAC and
Forklifts

eGuidance on
project
identification

4. Evaluating
and Implementing
Projects

*Guidanceon
technology selection

*Building holistic
cost comparison

models

*Quantifying non-
energy benefits

*Project Prioritization

2023-06-06

50
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Thank you!

Volvo Group

2023-06-06 51



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
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https://betterbuildingssolutioncenter.energy.gov/better-buildings-webinar-series

2023 Summer Webinar Series

PAYING THE PRICE:

HOW INTERNAL CARBON PRICING SUPPORTS
EMISSIONS REDUCTION

‘ﬁ Thurs, June 22,2023 | 11:00 AM - 12:00 PM ET

REGISTER TODAY

Garnering internal support and approval for decarbonization projects, especially for high

capital expenditure projects without strong payback periods under traditional accounting practices,
poses challenges. Join this webinar to discover how Better Buildings and Better Plants partners
leverage a variety of internal carbon pricing schemes to gain momentum and make a compelling
case for achieving ambitious decarbonization goals.

Better
z Buildings’

U.S5. DEPARTMENT OF

ENERGY


https://us06web.zoom.us/webinar/register/9616848769785/WN_gFbVTvRuSPyqHq4C4rdT6w

Sumedha Rao
City of Louisville. KY

sumedha.rao@Ilouisvilleky.gov

Additional
Questions?

Please Contact Us

Sadie McKeown

Community Preservation Corporation
smckeown@communityp.com

Giuls Kunkel

MetLife Investment Management
giuls.kunkel@metlife.com

Follow us on Twitter
@BetterBldgsDOE

Follow us on LinkedIn

Company/Better-Buildings .
Bert Hill

Volvo Group North America
bert.hill@volvo.com

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

Program Support
BetterBuildings @retechadvisors.com

Nate Allen
U.S. Department of Energy

nathaniel.allen@ee.doe.gov

U.S. DEPARTMENT OF

ENERGY

@ Better
@Buildings’


mailto:nathaniel.allen@ee.doe.gov
https://betterbuildingssolutioncenter.energy.gov/
mailto:betterbuildings@retechadvisors.com?subject=Program%20Support%20Question
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https://www.linkedin.com/company/better-buildings/
https://twitter.com/BetterBldgsDOE
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