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Why Develop a Property
Resilience Assessment Standard?

 Regulatory and stakeholder pressure to document and disclose
physical climate risk

* Financial community and ownership seek to evaluate, document and
account for physical climate risk

* Providers are generating climate risk assessments with wide
variation in scope

 Transparency and consistency is needed. Risk information should be
provided alongside site observations and resilience
recommendations
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Benefits of Developing a Property
Resilience Assessment Standard

* User and Provider communities will benefit from the consistency
provided by an ASTM standard

* Require transparency for scope, resolution, resources, return
periods, and resilience measures

« Align with existing ASTM due diligence standards already in place
(ESA, PCA, Seismic)

 May generate the basis for future hazard-specific practices under
ASTM
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Adaptation International
BREEAM US

Insurance |nstitute for
Business & Home Safety

NCAR

US Resiliency Council
Building Technology Inc
Climate Advisory
Fannie Mae

Freddie Mac

Virginia PACE

Institute for Sustainable
Communities

ASCE

Enterprise Communities
ULI Resilience Program
GAF

Turner Construction
Academia

Resilience Youth Network
Resilient Design Institute

Institute for Sustainable
Communities

40/86 Mortgage Capital
Chase

JP Morgan Asset
Management

Prologis

Heitman

Panattoni

Citizens Bank

PGIM Real Estate

CIT

Revantage / Blackstone
LBA Realty

US Bank

Met Life

Principal Financial
LaSalle

TA Realty

Amazon Web Services
Equity Residential
Regions Bank

PCCP

EY

LivCor

Task Group Participation

AEI

Apex Companies
Arup

BBG

Cannon Design
Simpson Gumpertz
Marx/Okubo
Climate Advisory
TRI

Dewberry
Bureau Veritas
EM Partners

EBI

EFl Global
Partner Energy
EPM

Nova

Verdani

Intertek

TRC

Haselton Baker
McCarter & English

Moody’s
Lightbox

RMS

Measurbl

Risk Footprint
Climate Check
EPIC Insurance
ResCentric
SPA Risk
MSCI
MunichRe
Envirosite
True Flood Risk
SPA Risk
ImageCat
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Property Resilience Assessment Process

[ 1
ﬁ;ztg{g's Stage 1 Stage 1a Stage 2
Screening Hazards Hazard Vulnerability Stage 3
Verification Evaluation Resilience Measures
Flood
Screening of Site specific Review site Identify specific
wildfire hazards from desktop characteristics and resilience
public review of vulnerabilities measures and
Wi sources local or (property type, provide cost
and/or regional occupancy, estimates.
Gealogic commercial resilience construction info). Example: Flood
Phenomenon risk mapping plans/maps, Calculate a barriers, relocating
and if available vulnerability rating and critical equipment,
Water/ modeling potential damage hurricane glass &
Drought sources estimate roofing
Extreme
Weather

Users may stop at Stage 1, Stage 2, or utilize an iterative
process based on the results of each stage
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Screening/Verification

BPDA Sea Level Rise-Flood Hazard Area Map Natural Hazards and Climate Change Impacts

- 3 ) Wind Zone: Il Tornado Risk: 2 occurrence(s)
MEDFORD

OSSO

A AA

The 1.000-

Pas recorded 2 EFT or Ngher 100nadoes in the past 30 years

Community Rating Score: 7

o .. : ‘ a
P 0 Ayl

Wildfire Potential: Low Earthquake Intensity: 0% g

Wistre Potental s 3 measune of wicfre Thia acea o Maly 10 expecence

BROOKLINE

Source — Resiliency Toolkit Boston

Maihood and menaty No ground whaking in the next 50 years
Chlimate Hazard Risk Level Site Score Country Future Climate Change ImpGCts

Benchmark 2050 Extreme Heat: 2050 Extreme Rainfall: 2050 Drought:
Floods Low 7 17 Low Moderate High
Heat Stress 39 44 Moderate
Hurricanes & Typhoons None 0 18
Sea Level Rise None 6
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Stage 2 — Building Vulnerability &
Sensitivity Evaluation

* Site Inspection

* Consider Natural of occupancy / type of use
(sensitivities)

* Rating system or calculations of probable maximum loss
or value at risk

e Consider building characteristics (vulnerabilities)

* Assess vulnerabilities and sensitivities to the hazards Ag]:b’)
identified in Stage 1 ull

ASTM INTERNATIONAL



LIGHTB®X

PRISM

2022

Stage 3 — Resilience Measures

Protection: Strategies to reduce a building’s vulnerability to extreme weather:
* Site perimeter floodproofing
* Hardening of roofs and windows

» Backflow valves and sump pumps

A
ox
(-84

Adaption: Strategies that improve a building’s ability to adapt to changing climate
conditions: )

~x

» Elevated equipment and living space

L
=2

* Stormwater management

=z

* Window shading and distributed heating/cooling :
Back-up: Strategies that provide critical needs when a facility loses power or other @
services:

» Backup power to critical systems

* Emergency Lighting

» Access to potable water

1) Provide entry and exit over borriers

o oD
o~ oo
> 4 7 4
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o
~
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1) Temporary Bood borriers con be
deployed before o flood

Sk
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The Role of the PRA Reviewer

Professional in architecture, engineering, or science, 3-5 years
experience in building performance, natural hazard mitigation,
and/or building resilience fields

Manages PRA from start to finish and interfaces with the User.
Obtains climate risk assessment, generally from a third-party
provider.

Retains “hazard screening reviewer”, “field observer”, and “hazard
specialists” as needed. Recommends Stages 2 and/or 3 be
performed.

Reviews and signs PRA

4SIk

un’

ASTM INTERNATIONAL

N\



LIGHTB®X

PRISM

2022

Financial
Perspective

KEVIN FAGAN

Senior Director — Head of
CRE Economic Analysis,
Moody’s Analytics
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Investor
Perspective

KEVIN SCROGGIN

Director of Risk Management,
LaSalle Investment
Management
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Climate Change
Risk Management
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Climate risk brings with it
risk and opportunities, If
we know where to look.

The attention given to climate risk is accelerating
around the world as more evidence of change
becomes recognized. We're seeing the impacts of
a changing climate more frequently in the news
while many are more frequently feeling the
impacts in their daily lives and in their
pocketbooks. Climate risk is a complex and
nuanced issue for the real estate industry that
brings with it risks and opportunities -if we know
where to look.

. Climate Change Risk Management, Fall 2022
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Post Hurricane Harvey - 2017/

Location CAT Score

CAT EQ
Score

16
15
14
13
12
11

N W b~ O

Flood Wind

=
A OTONOOO

Terrorism

===B3se ===|ocation Actual

Office Property
CAT Impacts: Flood Zone AE, Northeast Coastal Wind Zone, Terrorism

$43,512 $123171 $79,660

16 Climate Change Risk Management, Fall 2022
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2022 Value

Risk
Exposure

Economic losses

Physical Risk Transition Risk
More frequent and severe -
adverse natural events Stranded assets A R Rk

to climate change issues

Inaccurate valuation

17 Climate Change Risk Management, Fall 2022 L | G H T B w X
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Tools and
standards for
better future
pricing in
climate risk

18 Climate Change Risk Management, Fall 2022

&

Mapping physical risk
for current portfolios
and
potential acquisitions

Incorporate additional

physical adaptation and
mitigation measures for
assets at risk

Incorporate climate risk
into due diligence and

¥

investment decision-
making processes

Explore strategies to
mitigate risk: portfolio
diversification and
investing directly in
mitigation measures
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Physical climate risk

How to choose, use and better understand analytics

Consider the following:

1. How do physical risk analytics firms measure climate change and what to they measure?

2. How are real estate investment firms assessing and addressing physical risk data in their
business today?

3. To what extent, if any, is current physical risk priced into commercial real estate?

4. How can real estate investors and climate risk analytics providers improve decision making?

“ ... and challenges related to translating complex science into real
estate decisions.”

View more in the full report from LaSalle and ULI.

Climate Change Risk Management, Fall 2022 L | G H T B m X



http://ow.ly/vuRv50KKqRz

LIGHTB®X (©) LaSalle

PRISM | ISA2021

2022 INVESTMENT STRATEGY ANNUAL

Climate Risk Analysis Moves
Into Investment Process

Collaborate closely with partners in the insurance industry.

Not too long ago, many investors looked to insurance as their silver bullet for
covering physical climate risk. Investors have become increasingly aware that
insurance is traditionally provided on shorter horizons than most investment
holding periods, and that coverage may increase in cost or simply become
unavailable as physical climate risk accelerates.

We are working with our insurance providers to understand how they are using
climate risk modeling and over what time horizon they are doing this analysis.

By understanding Insurer's approach, we may be able to better predict the path
of insurance costs/availability and where coverage may actually cease altogether.

Climate Change Risk Management, Fall 2022 L | G H T B m X
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Climate Risk Analysis generates
opportunities

Opportunities might include:

* Achieving financial outperformance by anticipating
climate change impacts

 Hardening standing assets to withstand hazard events

* Diversifying portfolios across hazards and potential
Impacts

 What other opportunities can you identify in your role?

21 Climate Change Risk Management, Fall 2022

LIGHTB®&X




22

LIGHTB®X

PRISM

2022

LaSalle’s integration
with many different
disciplines

We constantly try to find the opportunities
in the market that take our clients ahead
of trend

Climate Change Risk Management, Fall 2022
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Climate Risk
and
Sustainability

Research

Regulatory,
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Contracts
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Energy
Management
Perspective

BRETT BASS, PH.D.

R&D Staff Member

Grid Interactive Controls
Group, Oak Ridge National
Laboratory
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2 0 2 2 Why California has blackouts: A look at the power
grid

The state's electrical grid has been strained during a prolonged heat wave.
By Meredith Deliso # Share
September 9, 2022, 4:02 AM

Why Model Building Energy?

* Replicate behavior of buildings

https://abcnews.go.com/US/california-blackouts-power-grid/story?id=89460998

: . SEPA 5
 Understand how changes will affect buildings ST ———

Climate Change Indicators CONTACT US

* Develop optimal solutions to changed o Climate Change Indicators: Heat

Greenhouse Gases WaVCS

environment e

U.5. and Global Temperature

Search EPA.gov

This indicator describes trends in multi-day extreme heat events across the United States.

Seasonal Temperature Figure 1. Heat Wave Characteristics in the United States by Decade, 1961-2021
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7 3 B
5 & 2
3 H A
s 2
14 -
e sg !
E]
5 3
2 £
3 82
1 g
H
0 H 0
10605 1970s 1980s 1990 2000+ 20105 20208 1960 19705 1980s 1990 2000s 20105 20205
El
TG 0
<
s
s
2

High and Low Temperatures

Heat Waves

t waves (days)

U.S. and Global Precipitation

Average number of
heat waves per y

he

Heavy Precipitation
Tropical Cyclone Activity

River Flooding Heat Wave Season Heat Wave Intensity

H
H

(days)
g 38

Drought

I~
: II ; L!
i iv mEER
e - i*mmE

ofthe annual

OAK RI DGE https://www.epa.gov/climate-indicators/climate-change-indicators-heat-waves

National Laboratory
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¢ AutOBEM ta keS Set Of bU'l.d|ng EnergyPRes DOE Prototype Buildings
properties as inputs

e Building Footprint
* Building Height

« Building Type

* Building Age

——

* LightBox parcel data can be used to
generate building energy models

OAK RIDGE

National Laboratory Clark County (Las Vegas) Modeling Example
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LIGHTB®X Changes in the Atmosphere: Changes inthe

Composition, Circulation Hydrological Cycle

Changes in
Solar Inputs
Clouds
Atmosphere A,
P i ) 3 N 5
KRG Sl o
,///,/// g
\A
4
Precioitat
Int Ev:

N, 0, Ar, Ny
H0,CO, CH,N0,0, etc. "3

2022

Climate Model Projections

Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

« How atmosphere, oceans, land, and sea
Ice Interact

* Projections of future weather validated 35.- ea,
. 1 — RCP2.6
against measured data 301 —ncrs

* Various climate scenarios
e Can be morphed into weather data for

Emissions (GtC)
G

simulation o
0
-5 rd ¢ I = & v 1 % 1
200020202040206020802100
OAK RIDGE
National Laboratory https://skepticalscience.com/rcp.php?t=1
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M Maricopa
C O u n ty Scenario  Average Dry Bulb Temperature (°F)

2020-2040 24.1

OAK RIDGE

National Laboratory

27

Square Footage

Height ()

L TMY3

fIMY 2020-2040

fTMY 2040-2060

fTMY 2060-2080

fIMY 2080-2100

TMY3

fTMY 2020-2040

fTMY 2040-2060

fTMY 2060-2080

Total Energy Projections

Annual Annual
Energy Cost

58,234
KBTU 21647 %
56,276
KBTU 20942 %
58,949
kBTU

59,629
kBTU

22178%

22,706 §

63,832

KBTU 24699 %

Electricity Projections

Annual Annual
Energy Cost

47,950
BT 214825
46,391
BTy 207838

49,154

KBTU 22021%

5.'1.13—4.1? 22556 %
-

2477

12

Annual
Emissions

6.2 Tons
coz

6 Tons CO2

6.3 Tons
coz2

6.4 Tons
coz2

6.8 Tons
coz

Annual
Emissions

5.1 Tons
coz2

5 Tons CO2

5.3 Tons
coz2

5.4 Tons

-

7 TR T 2040-2060 25.8
= ST 2060-2080 26.6
Py Data 2080-2100 29.1
UBID 8559FW99+VF7-3-2-2-2
Building Type SINGLE FAMILY RESIDENTIAL
Year Built 1949
Ll : Scenario  Total Energy  Electricity  Natural Gas

2020-2040
2040-2060
2060-2080
2080-2100

0.24 Quads
1.4%
5.7%

12.7%

0.20 Quads  0.04 Quads

5.5% -2%
7.9% -7%
17% -11.3%

Scenario Tolal Cosls

Tolal Emissions

2020-2040 % 8.5 Billion

2040-2060 5%
2060-2080  6.9%
2080-2100 15%

26 Million Tons CO2
4.4%
5.7%

12.7%

Scenario  July Total Energy

2020-2040
2040-2060
2060-2080
2080-2100

0.03 Quads
9%
12.3%
20.7%

LIGHTB®&X
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« Different climate zones require different
solutions

* Where do we allocate our investments?
* Building technology and retrofits

OAK RIDGE

National Laboratory

Marine (C) Dry (B)

All of Alaska is in Zone 7 except for
the following boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,
Southeast Fairbanks, Fairbanks N. Star,
Wade Hampton, Nome, Yukon-Koyukuk,
North Slope

https://basc.pnnl.gov/images/iecc-climate-zone-map

Moist (A)

Warm-Humid
below white line

Zone 1includes Hawaii,
Guam, Puerto Rico, and
the Virgin Islands
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Key Takeaways

« ASTM PRA will help provide transparency and consistency to the
CRE User community. Climate risk analytics will be enhanced by
site observations and resilience recommendations

* Need input from Kevin Fagen here

* |nvestors are anticipating climate change impacts, hardening
standing assets and diversifying portfolios across hazards and
potential impacts

* Building energy demand will change as future climate changes. We
need to manage future demand by investing in energy technology
and retrofits
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