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ADAPTATION

Physical risk, Financial risk, Opportunity

We believe Adaptation - proactive or reactive measures to
mitigate impacts of rising temperatures — will become a growing
theme even if global temperature rise is limited to 1.5 degrees
Celsius, the most bullish scenario in the Paris Agreement. We
believe investors and corporates will focus on Adaptation
through the lens of physical risk, financial risk, and revenue
opportunity. In our report, we segment proactive and reactive
drivers of Adaptation investment - to fully address Adaptation
challenges, $400 bn per year of proactive investment would be
required this decade in our view. We map Adaptation revenue
streams and assess risk exposure to nine different potential
hazards.
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PM Summary: Adaptation Opportunity and Risk

Adaptation represents
investment and other measures
taken proactively or reactively
to address impacts of rising
temperatures. We believe
investors and corporates will
focus on implications for
physical risk, financial risk and
revenue opportunity.

10 January 2024

Why Adaptation will likely be a rising theme regardless of climate outcome. \We believe investor and corporate focus on
Adaptation is beginning to increase, a function of the realization of potential risks/impacts/opportunities even in a bullish 1.5.C
temperature rise scenario vs. pre-industrial levels or if temperature rise exceeds these levels. Since 1970, the world has seen
an acceleration in temperature rise vs. the 1850-1900 average. \We believe investors and corporates will in the near to
medium term:

m Take increased measures to quantify physical risk.

B Increase investments towards Adaptation mitigation/solutions.

m  Look for new ways of gaining exposure to Adaptation solutions.

We expect a rise in Adaptation investment — both Proactive (investments made in advance of potential physical impacts)
and Reactive (investments made after physical impacts have manifested). We believe $400 bn of proactive investment per
year this decade would be necessary to fully address Adaptation challenges. Capital availability and priorities of governments,
corporates and consumers will be key to the level of ultimate proactive investment, and investors may initially gravitate

towards companies exposed to more reactive Adaptation investment pending greater transparency. In our report, we use
physical risk modeling and historical catastrophe event damage intensity to assess risk exposure to nine potential hazards.

Potential Adaptation beneficiaries. \\We believe Adaptation investment can drive support for companies levered to:

m  Reliability and Resiliency (Energy and \Water)

m [nfrastructure

m  Consumption Efficiency/Circular Economy

®  Biodiversity Management

m  Education/Re-Training

®  Health

We believe investors may initially gravitate towards companies with favorable corporate returns seeing increased
benefit from infrastructure: HVAC/air conditioning, buildings/building materials, water storage/treatment/reuse/desalination,

resource efficiency hardware/software technology in industrial/energy/agriculture, solar power, on-the-margin electricity
(including energy storage).
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Exhibit 1: Adaptation warrants assessments of physical risk, financial risk and actions/investment/exposure towards solutions/mitigants

Global temperatures vs. 1850-1900 average (2023 data through November) and Adaptation hazards/solutions/mitigants
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Source: IPCC, Berkeley Earth, Goldman Sachs Global Investment Research
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Adaptation tie-ins with other GS SUSTAIN themes: Will there be sufficient investment for them all?
We see overlap between some Adaptation activities and other themes we have highlighted in our GS SUSTAIN research.

®  Green Capex: Concerns on temperature rise will continue to provide catalyst for both mitigation (decarbonization) and Adaptation, with_$6 tn of
investment needed this decade towards Net Zero by 2050, Infrastructure and Clean Water goals.

m  Circular Economy: \We believe that the pursuit of climate mitigation and climate adaptation solutions will be a catalyst for greater deployment
of demand efficiency/Circular solutions, particularly with potential for a coming critical materials crunch.

m  Biodiversity: \We believe pursuit of climate mitigation and adaptation solutions will also be catalyst for greater focus on biodiversity strategies
and solutions by government and corporates, with $0.7-$1.0 tn per year of investment needed.

Exhibit 2: Investments, and/or underinvestment, towards Decarhonization and Adaptation are likely to lead to increasing thematic overlap

Decarbonization
Needs

Adaptation Needs

* Reliability
Infrastructure

Consumption
Efficiency/Circular
Economy

» Biodiversity
Management
Education/
Re-Training

Solutions x Affordability, ROI, Risk Reduction = Value

Source: Goldman Sachs Global Investment Research
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What could be prioritized if capital availability is limited?
Higher interest rates, concerns regarding economic growth and a greater focus on prioritizing immediate investment needs vs. long-term needs are
raising investor concern that investment needs towards Green Capex and broader sustainable goals may not be fully filled. Our own Green Capex
analysis shows that the private sector is only on track for about a third of the overall global need even as there is significant spare capacity for
publicly traded corporates to be investing more. In the absence of sufficient investment from governments, corporates and consumers
towards Decarbonization and Proactive Adaptation, we believe the result could be an increase in Adaptation investment towards Reactive
verticals — some of which will also be helpful towards Decarbonization.

As we highlighted in our 2024 outlook, the risk of underinvestment will lead to greater focus on driving consumption efficiency and on

preparation/reaction to temperature rise. \We believe this will support not just Adaptation (reactive and potentially proactive) but also Circular
Economy, Affordability and Biodiversity. This Dawn of Thematic Convergence will likely push investors towards looking for
companies/products levered to multiple themes that could benefit from both investment or consequences of underinvestment.

Exhibit 3: We believe the private sector is on track for $0.9 tn of the incremental $2.8 tn
Green Capex needed annually in the 2020s

Components of incremental annual investment needed this decade to meet Net Zero,
infrastructure and clean water goals, $ trillion
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Source: |EA, OECD, McKinsey & Company, FactSet, Goldman Sachs Global Investment Research

We introduce a framework for measuring areal and population-weighted Physical Risk exposure and provide a
lookback at historical per-capita catastrophe damages. \We consider risks of nine potential hazards using model

10 January 2024 6
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developed to assess various risk thresholds for a given latitude/longitude:

B Hazards relating to Excess Water — Hurricanes/Typhoons, Sea Level Rise, Non-Coastal Flooding.

B Hazards relating to Heat: Extreme Temperature, Energy Consumption/Cooling Costs, Heat Stress.

® Hazards relating to Insufficient Water — Water Stress, Wildfires.

B Hazards relating to Seismic activity — Earthquakes.

We measure Physical Risk based on exposure (low, medium, high, extremely high) to these nine hazards under an RCP 8.5
scenario (chosen as the most severe physical risk scenario that would imply temperature rise of at least 3 degrees Celsius by

2100). In order to accommodate some adjustment for variation of average financial impact among different hazards, we
provide a lookback at catastrophe damages from historical events as a proxy for community damage per capita.

Management engagement to identify risk and opportunity

As focus on Adaptation rises, we believe increased engagement by both Sustainable and broader investors will
result in managements being asked two key questions:

1. How are you assessing and adapting to physical risk for your company, customers and suppliers?

2. How impactful to revenues and/or profits now and in the future are products that help customers execute their
Adaptation strategies?

We believe these questions will help assess both companies’ risk and opportunity to the Adaptation theme.
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Adaptation investment and where investment is likely to be directed

We see opportunity for both Proactive and Reactive Adaptation investments. Ve see investment needs in
Adaptation-related verticals that are:

® Proactive — investments made in advance of physical impacts.
® Reactive — those made after physical impacts have manifested.

®  Both — some solutions will likely be deployed both proactively and reactively.

To fully address Adaptation challenges on a proactive basis, around $400 billion of annual investment this decade
would be required, in our view. The United Nations in its annual Adaptation Gap Report (2023) estimates that annual
financial needs for global adaptation for developing countries is $215-$387 bn this decade bounded by modeled cost of
Adaptation at the low end and financing needs at the high end. Of the estimated Adaptation costs, more than 75% are for:
(a) energy and transportation infrastructure resiliency; (b) coastal protection; and (c) river flood protection. The IPCC in its
2022 climate change report on Impacts, Adaptation and Vulnerability highlights expectations that developing country
adaptation investment represents 75% of global needs in 2030 (21% in 2050). Together this implies about $400 bn of annual
proactive global Adaptation investment would be required this decade.

We see potential for ultimate Adaptation investment required to rise above our base case. \We believe Adaptation can
be a material theme impacting incremental investment for companies exposed to Adaptation solutions, even as: (a)
investment requirements are more modest than Decarbonization; and (b) as discussed earlier, actual investment may not
fully meet what's required. We believe the ultimate financial requirements to address Adaptation may be greater than $400
bn, as UN estimates do not explicitly take into account some more reactive impacts — cooling demand, business/industry
economic impact (supply chains, tourism, etc) or social effects (education, migration, etc). The UN also expects costs to
increase substantially in future decades.

10 January 2024 8
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Exhibit 4: We see proactive investment requirements to
address Adaptation of $400 billion annually this decade,
with about 75% for developing economies

Midpoint of range of annual proactive investment needed in the

2020s to address Adaptation, billions of US dollars

Developing
countries, $301
billion

Exhibit 5: Bulk of Adaptation costs highlighted by UN are
for energy and transportation Infrastructure resiliency,
coastal protection and river flood protection

Percentage breakdown of estimated Adaptation costs by
sector/theme

Marine/Terrestrial
Health, 5% _ Ecosystem services,
3%

N

River floods, 25%

Early warning/social
protection, 7%
Agriculture,
7%

Exhibit 6: Gap needed for Adaptation financing within
developing economies largest in APAC

Climate Adaptation financing gap in developing economies,
2021-30, percent of total
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Source: United Nations, IPCC, Goldman Sachs Global Investment Research

Source: United Nations (UN), Goldman Sachs Global Investment Research

Source: United Nations, Goldman Sachs Global Investment Research

In the absence of sufficient investment towards Decarbonization and proactive Adaptation mitigants, greater
Reactive Adaptation investment may result. As mentioned earlier, there is ample investment need towards Sustainable
Development Goals from corporates, consumers and governments. Rising interest rates and greater focus on nearterm
returns vs. long-term returns are contributing towards some reprioritization of capital investment plans even as policy
stimulus like the_Inflation Reduction Act is likely to be transformative. This could represent relative tailwind for more Reactive
Adaptation investment, particularly if more immediate infrastructure needs are prioritized over long-term needs.

Damages from natural disasters were $275 bn in 2022. Swiss Re highlights that natural catastrophe costs in 2022 were
$275 bn, with overall losses around $282 bn. Of this, about 55% was not insured. Regions that were majority insured
included North America, Europe and Australia/Oceania, while regions that were 20% or less insured included Asia, Latin
America/Caribbean and Africa.

10 January 2024
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Exhibit 7: Natural disaster damages were $275 bn in 2022, with about 45% insured Exhibit 8: Latin America/Caribbean, Asia and Africa were least insured to catastrophes in
Percentage of natural disaster losses insured, 2022 2022 as percent of total

Percent of catastrophe losses insured, 2022
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Source: Swiss Re, Goldman Sachs Global Investment Research Source: Swiss Re, Goldman Sachs Global Investment Research

Where does investment need to be made? In its 2022 report, the IPCC highlights multiple key risks and related Adaptation
options/climate responses. We group these into the following categories:

® |ntegrated Coastal Defense — largely Proactive investment. Adaptation options include coastal defense/hardening
and integrated coastal zone management. These involve physical and nature-based solutions — seawalls,
embankments, levees, wet- and dry-proofing buildings, mangrove stands, widening riverbeds for flood retention,
upstream forest restoration for upstream retention, beach nourishment, raising of structures and coastal roads, improved
drainage and amphibious building designs.

m  Water Infrastructure and Development — both Proactive and Reactive. Adaptation options for water include water
use efficiency, water resource management and sustainable urban water management. Solutions/mitigants we
highlight as more specifically Proactive include water storage, multi-purpose water reservoirs and dams, efficient water
transport and irrigation infrastructure and leakage mitigation. Solutions/mitigants we highlight as both Proactive &
Reactive include liquid purification and filtration equipment/agents, water utilities, wastewater treatment, desalination
and water metering.

® Broader Infrastructure and Development — both Proactive and Reactive. Adaptation options include resilient power
systems, energy reliability, green infrastructure/ecosystem services and sustainable land use/urban planning.
Solutions/mitigants we highlight as more specifically Proactive include low-carbon/resilient building materials, products

10 January 2024 10
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and appliances, low carbon transportation solutions and parts providers, reliable power production and transmission,
green metals mining & manufacturing, clean fuel producers, industrial automation, carbon capture technologies,
waste-to-energy services and pipeline & energy storage services. Solutions/mitigants we highlight as more specifically
Reactive include HVAC components and systems. Solutions/mitigants we highlight as both Proactive & Reactive include
environmental consulting & GIS/GPS services, professional contractor suppliers, building design, maintenance,
automation and engineering services, renewnable energy components and systems providers, electrical reliablility/safety
systems and equipment and resilient infrastructure, industry & residential construction.

Food Production — largely Proactive. Adaptation options include improved cropland management and efficient
livestock systems. This includes integrated soil management, reduced tillage, conservation agriculture, planting of
stress-resistant or early-maturing crop varieties, mulching, crop diversification, improved livestock diets, enhanced animal
health, breeding and manure management, grassland management, local food production integrated multi-trophic
aquaculture, polyculture, aquaponics, mangrove-integrated culture and sustainable fishing practices. Solutions/mitigants
we highlight as more specifically Reactive include soil remediation, veterinary services and food safety adjustments
made across the animal feed, livestock production and meat product rendering value chain.

Health Systems Adaptation & Innovation — largely Reactive. Adaptation options include health and health systems
such as providing access to safe water/sanitation, enhancing access to vaccinations, developing or strengthening

integrated surveillance systems and changing the timing/location of vector-control measures, temperature-controlled
low-income housing, health care clinics, place-specific health care/nutrition infrastructure/access and telemedicine. The
IPCC expects exacerbated respiratory diseases, allergies and cardiovascular disease.

Forest-Based Adaptation — largely Proactive. Adaptation options include forest-based solutions, sustainable
aquaculture/fisheries, agroforestry and biodiversity management/ecosystem connectivity. This includes sustainable forest
management and forest conservation.

Migration, Risk Spreading, Livelihood Diversification — largely Reactive. This includes education/training for those

looking to change their occupation, human migration and planned relocation/resettlement, money transfer services,
electronic transaction processing, and insurance.

Disaster Risk Management — both Proactive and Reactive. These include disaster risk management, and climate

services (including early warning systems).

Why Adaptation should bring a Water Transition. The pursuit of Climate Mitigation has opened significant investment and
investment opportunity in the Energy Transition focused on providing producer and consumer decarbonization. We believe
the pursuit of Climate Adaptation will drive investments and investment opportunity in the Water Transition as governments,
corporates and consumers add infrastructure, storage, modernization and procurement and sanitation solutions to ensure
water reliability/quality and mitigate the risks of excess water from floods and insufficient water from droughts. We expect

11
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solutions will be applied more regionally based on relative risks to heat, flood and/or drought.

We see some overlap between handful of these activities and other themes we have highlighted in our GS SUSTAIN
research, predominantly Biodiversity, Circular Economy and Green Capex. \Ve believe that the pursuit of climate
mitigation and climate adaptation solutions will be a catalyst for companies to consider deploying circular economy and
biodiversity options. As we have highlighted, we see demand efficiency solutions — mitigating environmental
footprint/intensity — as increasingly an area of focus. As such, some products are exposed to multiple themes
simultaneously — solar/battery storage for Adaptation and the Decarbonization portion of Green Capex, Water Infrastructure
for Adaptation and the water portion of Green Capex, etc.

We believe this will have an impact across multiple sectors. Ve believe multiple sectors of the economy will play some
role in providing adaptation solutions: Industrials via infrastructure/agriculture, natural resources companies via energy
reliability/resilience, technology companies via demand optimization/automation software/hardware, health care via
vaccination/vector-control, consumer via affordability/accessibility and responsiveness to geographical/demographic shifts,
and financials via insurance evolution of pricing/providing risk sharing.
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Exhibit 9: We see multiple business lines that are likely to be the recipient of greater Adaptation-related investment by governments, corporates and individuals
Business lines levered to various Adaptation sub-themes; not all activities in the categories marked with an asterisk are Adaptation-aligned; business lines divided into those Proactive (actions to mitigate
future impact), Reactive (actions to respond to present impact), or Both

Proactive Both Reactive
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and Manufacturing® | Providers 1 . - « Bioanalytical/Scientific Analytical
- Green Metals Mining and ;- Electrical Systems and I - Animal Feed Manufacturing Instruments
Manufacturing® Equipment* ° Lhiesiei ene Llyes*tock « Contract Research Organizations
- Timberland REITS* - Clean Fuel Manufacturing '~ Infrastructure & Industrial | X ;"-’dt“gt(fdmdtué"og ) . Home Testing Clinical Diagnostics Devices
o CoribaduciProducersn + Industrial Automation 1 Construction and Home 1 R:l:tedr Acutfvitie?* ernng an and Point of Care Testing Kits
Equipment : Builders® 1 : f : - Cardiovascular or Respiratory
- Carbon Capture Services an:i + Veterinary Diagnostics, . e e
: Techhtiogice | Pharmaceuticals, iopharmaceuticals evices
Food Production L Eis Breres ane Saies - Medical Devices and Instruments
glpel_lne and Energy Storagel 1 Providers B
ervices*
- Waler Ubiiies! Wastowater | ! - soil Remediation - - . .
Treatment 1 [ Migration, Risk Spreading,
I I
L

+ Fish Farming and Hatcheries

= Ocean Fishing*
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Source: IPCC, Goldman Sachs Global Investment Research
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Applying our SDG tool

We believe increasingly Adaptation will be viewed by investors through the lens of revenue exposure to UN
Sustainable Development Goals (SDGs). Given the SDGs are such a widely used framework for characterizing a broad
range of different sustainability impacts, they provide a useful starting place for understanding where businesses may have
exposure to relevant Adaptation activities. We do however, require some additional analysis for identifying alignment with
some Adaptation activities, namely those which are focused on very specific adaptation options such as coastal hardening
and disaster early warning systems.

Several SDGs and sub-targets of those SDGs have clear links to adaptation activities necessary to mitigate the most
acute physical impacts of climate change. Similar to our underlying SDG tool, we focus on identifying linkages where
corporates can most credibly drive impact through their own products and services. Overall we find eight of our currently
mapped SDGs to have clear linkages to adaptation activities (Exhibit 10). SDG mapping does not provide the entirety of
coverage required to identify businesses aligned to various Adaptation activities, however. As such, we map additional
relevant business activities outside the scope of our SDG tool to help fill in additional gaps. For example GPS manufacturing,
systems and services providers are key technologies for corporates and governments alike to better understand their
physical risk expose to various climate impacts. Similarly, resilient infrastructure developers or materials providers who do
not operate in coastal areas would not be exposed to improving coastal hardening.

10 January 2024 14
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Exhibit 10: Where we see clear overlap between Adaptation and specific SDGs (sub-targets) mapped in our SUSTAIN SDG tool

: 5 SDG8: Decent SDG11: SDG16:
SDG2: No SIDiElet () ik Work and Sustainable SDG13: Peace, Justice
) WEE = Affordable and . - : .
Hunger Health Education o Economic Cities and Climate Action| and Strong
SEnlieiep s Clean Energy " )
Growth Communities Institutions
Integrated Coastal Defense
Forest-Based Adaptation
X

Infrastructure & Development X X X X
Health Systems Adaptation & X
Innovation

Source: United Nations, IPCC, Goldman Sachs Global Investment Research

Mapping results. This mapping process provided us with a universe of 802 companies with over 20% aligned revenue
exposure to one or more of the seven Adaptation sub-categories. Infrastructure & Development, was the clear adaptation
option to which we map the most aligned companies, over 2,000 companies with some aligned revenue exposure.

Where investors may initially focus: Reactive Infrastructure

In our view, investors will likely see the most material short term capital flows towards more reactive adaptation
solutions providers. This generally includes products and services whose incremental demand will be relatively inelastic
and driven by a need to rebuild/recover from extreme weather events. Disaster risk management solutions including backup
power products, as well as resilient building materials and builders are likely to fall into this category. We also highlight
increased use of HVAC for cooling to be more widely deployed in areas that have seen temperature rise.

Where investors may focus next: Proactive Infrastructure with confidence in capital deployment
Among Proactive solutions, investors may focus initially on those where there is more near-term confidence in
capital deployment. In particular, we highlight mitigants which overlap with decarbonization that are already being

10 January 2024 15
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incentivized by legislation such as the Inflation Reduction Act that include solar, low carbon fuels, carbon capture and energy
storage. These products can serve as critical technologies in reducing the resiliency of the grid and/or the carbon footprint of
many industries.

Where investors could focus longer term: Human Impacts

Adaptation solutions focused on addressing some of the more socially oriented physical impacts of climate change
(i.e., health stresses and displacement) may take longer in our view to receive investor appreciation pending greater
confidence in impact for exposed companies from investment deployment. These solutions include companies helping
to improve the efficiency of healthcare delivery/access, treatments focused on indication categories likely to be most acutely
impacted by rising temperatures (i.e., cardiovascular and respiratory conditions), and those who provide access to
education, professional and financial services for populations displaced by climate change.

10 January 2024 16
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Measuring Physical Risk exposure: Nine areas of focus

Feedback from investors and corporates suggests a rising focus on physical risk and greater engagement among
investors and managements (regardless of whether investors have a Sustainable mandate or not) in response to
recent events. Ve believe investors are looking for greater granularity on how exposed assets, companies or regions are to
various physical risk scenarios. In this report, we consider nine: Wildfires, Hurricanes & Typhoons, Seismic Events, Sea
Level Rise/Coastal Floods, Non-Coastal Floods, Frequency of Extreme Temperature, Water Stress, Heat Stress, Energy
Consumption.

To look at this more granularly, we deploy a physical risk model that considers the areal risk assessment to these
nine events. The model we deploy assesses risk using 2022 as a baseline year. For seismic and hurricanes, historical events
are used to assess geographical risk without assuming any changes by 2050. For other events, the model estimates risk for
2050 inclusive of changing climate conditions based on historical events. We can look at a given area based on geographical
coordinates (latitude/longitude globally, zip code in the US, etc). The model assesses risk using an RCP 8.5 scenario, which
implies a 3+ degree temperature rise by 2100. For each hazard we assess rungs of risk (i.e., low, medium, high, extremely
high) based on levels consistent with industry practice or modeler assumptions.

Ultimately, investors are looking to physical risk assessments to: (a) better understand potential financial risk to
community, customers or company; and (b) to potentially consider investment needed for Adaptation. \We believe
financial risk from physical risk will depend on intensity of event, geographical footprint and concentration and resiliency of
assets/people. Discussions with investors indicate there is not a consensus way of pricing financial risk from physical risk
into equities but that there are implications to some combination of earnings/cash flow multiple or discount rate. We believe
a full understanding of the resiliency and replacement cost of a company’s assets are optimal to best estimate individual
company risk. However, we do not have full confidence at present in data availability/efficacy for this level of granularity to be
fully applied. For now, we assess physical risk based on operating areas driven by the percentage of area or population
exposed to various levels of risk to nine hazards.

We estimate the total cost of damage from various events based on the parameters provided for each rung of risk.
We use historical data from EM-DAT's global disaster database where there is sufficient information on event size, cost and
population affected. Based on weighted averages, we estimate Community Damages Per Capita for Extremely High, High
and Medium Risk (we assume no points for Low Risk) rungs for Hurricanes, Wildfires, Non-Coastal Floods, Droughts and
Earthquakes. For Extremely High Risk, percapita damage assumptions range from $2.3K for Water Stress to $1.1 million for
Sea Level Rise/Coastal Floods based on parameters discussed above.

®  \We apply historical per-capita drought damages to Water Stress and historical percapita non-coastal flood damages to
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Sea Level Rise (similar to cost of Coastal Floods where data is more limited).
®  For Heat Stress, Extreme Temperatures and Energy Consumption (cooling) where historical data is more limited we use

the average percapita costs associated with droughts and wildfires.

m  For Sea Level Rise we apply historical damages percapita from 1-in-100 year events to 10% of population based on a
view that the impact within a given area may be more limited from Sea Level Rise to those more directly proximate to
the coast.

Exhibit 11, Exhibit 12 and Exhibit 13 show how the United States, China and India are potentially exposed to the
various rungs of physical risk by sub-area (counties in the US, counties in China and taluks in India) as defined

above.

GS Data Works leverages alternative data sources and advanced analysis techniques to create unique data-driven
insights across Global Investment Research.

GS Data Works analysis provided by Dan Duggan, Ph.D and Dhruv Goyal.

G DATA WORKS
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Exhibit 11: Physical Risk: How the US Lower 48 could be exposed
Potential exposure to Sea Level Rise (coastal floods), Non-Coastal floods, Energy Demand rise, Extreme Temperature, Heat Stress, Water Stress, and Wildfires in RCP 8.5 scenario, 2050; risk exposure for
Hurricanes and Earthquakes

Non-Coastal floods Risk

Seismic Risk

Wildfire Risk

Source: Goldman Sachs, Goldman Sachs Global Investment Research
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Exhibit 12: Physical Risk: How China could be exposed
Potential exposure to Sea Level Rise (coastal floods), Non-Coastal floods, Energy Demand rise, Extreme Temperature, Heat Stress, Water Stress, and Wildfires in RCP 8.5 scenario, 2050; risk exposure for
Hurricanes and Earthquakes

Non-Coastal floods Risk Hurricane Risk

Coastal floods Risk

£ &
o~ ‘
M *‘fﬂ by 3 \.’f 253

« S

Frequency of Extreme Temperature Risk Heat stress (WetBulb Globe Temperature) Risk

Energy Demand Risk

Wildfire Risk Water stress Seismic Risk

Medium High Extremely High

Source: Goldman Sachs, Goldman Sachs Global Investment Research
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Exhibit 13: Physical Risk: How India could be exposed
Potential exposure to Sea Level Rise (coastal floods), Non-Coastal floods, Energy Demand rise, Extreme Temperature, Heat Stress, Water Stress, and Wildfires in RCP 8.5 scenario, 2050; risk exposure for
Hurricanes and Earthquakes

Coastal floods Risk Non-Coastal floods Risk Hurricane Risk Energy Demand Risk Frequency of Extreme Temperature Risk .

Heat stress (WetBulb Globe Temperature) Risk Water stress Risk Seismic Risk

Source: Goldman Sachs, Goldman Sachs Global Investment Research
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Exhibit 14: Historical damages per-capita have varied across key hazards
Per-capita damages from rising temperature-related hazards and seismic activity based on historical global events applied to risk rung parameters highlighted
earlier in the report
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Source: EM-DAT, CRED, UCLouvain, Goldman Sachs Global Investment Research

Key assumptions for assessing risk

1. Wildfires. To measure this, we consider the areal extent of wildfire risk, with risk rungs based on National Wildfire
Coordinating Group criteria. We define 5,000+ acres as Extremely High Risk, 1,000-5,000 acres as High Risk, 100-1,000
acres as Medium Risk and 0-100 acres as Low Risk. To measure community financial risk, we look at the historical
damages per acre and damages per capita of past wildfires within these ranges and use the midpoints for Medium/High
and 100,000 acres for Extremely High based on the historical damages percapita peracre for wildfires >100,000 acres.

2. Hurricanes & Typhoons. To measure this, we consider the maximum wind speed (in knots) of a tropical cyclone, based
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in part on NOAA criteria. We define 136+ knots as Extremely High Risk, 96-136 as High Risk, 64-96 as Medium Risk and
0-64 as Low Risk. To measure community financial risk, we look at the historical damages per knot and damages per
capita of past tropical cyclones within these ranges and use the midpoints for Medium/High and 150 knots for Extremely
High.

Seismic Events. To measure this, we consider the risk of earthquakes of various levels of intensity based on the

Modified Mercalli Intensity (MMI) and USGS criteria. We define MM in the 9s or greater as Extremely High Risk, 7s-8s
as High Risk, 5s-6s as Medium Risk and 1s-4s as Low Risk. To measure community financial risk, we look at the
historical damages per level of MMI and costs per capita of past earthquakes within these ranges and use MMI of 6/8 for
Medium/High and 9 for Extremely High.

Sea Level Rise/Coastal Floods. To measure this, we consider the rarity of a coastal flooding event via the risk an area
could see 1-in-100-year flooding events. We define 50+ times in a year as Extremely High Risk, 10-50 times as High Risk,
1-10 times as Medium Risk and 0-1 times as Low Risk. To measure community financial risk, we look at historical

damages for flooding events per capita and apply damages from the top 4% of non-coastal floods that affected at least
100,000 people (the result is similar to the more limited data for damage from the most expensive coastal floods). We
then assume that an event will affect 10% of population in given area based on expectations for more concentrated
impact on the coast. For Medium/High/Extremely High, we assume 6/30/50 events in a year.

Non-coastal Floods. To measure this, we consider the rarity of an inland flooding event and risk to a given area. \We
define 1-in-100-year event as Extremely High Risk, 1-in-20 to 1-in-100 as High Risk, 1-in-10 to 1-in-20 as Medium Risk and
less severe than 1-in-10 as Low Risk. To measure community financial risk, we look at the historical damages per acre
and damages per capita of past inland floods. We apply damages per capita we believe are applicable to the parameters
above based on historical distribution of per-capita cost and events.

Water Stress. To measure this, we consider the extent to which an area is deprived of normal water supply, with risk
rungs based on UN FAO criteria. We define Insufficient supply (>100% loss) as Extremely High Risk, 75%-100% loss as
High Risk, 20%-75% loss as Medium Risk and <20% loss as Low Risk. To measure community financial risk, as a proxy
for damages associated with various levels of water insufficiency, we look at the historical costs per capita associated
with historical droughts affecting at least 500 people, with top 25% for Extremely High Risk, 50%-75% for High Risk and
25%-50% for Medium Risk.

Frequency of Extreme Temperature. To measure this, we consider the number of consecutive days temperatures reach
95°F We define 60+ as Extremely High Risk, 20-60 as High Risk, 1-20 as Medium Risk and 0 as Low Risk. To measure
community financial risk, due to limited data we apply the damages per capita for a given risk rung based on the average
of wildfires and droughts. As more event-specific data emerges on damages and population affected based on these

parameters, we will look to update.
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Heat Stress. To measure this, we consider the risk of heat stress to the human body using the WetBulb Globe
Temperature (WBGT), with risk rungs based in part on OSHA criteria. This takes into account multiple atmospheric
variables, including temperature, humidity, wind speed, sun angle, and cloud cover with a color coded measurement of
risk ranges. We define at least 1 day in the Black Zone as Extremely High Risk and any number of days in the Red Zone
but no risk to the Black Zone as High Risk. We do not assess Medium or Low Risk. To measure community financial risk,
due to limited data of damages from zones of the WBGT, we apply the damages percapita for a given risk rung based on
the average of wildfires and droughts. As more event-specific data emerges on damages and population affected based
on these parameters, we will look to update.

Energy Consumption. To measure this, we consider the extent to which an area could see an increase in energy
consumption deployed for cooling. We define 50% + increase as Extremely High Risk, 20%-50% increase as High Risk,
<20% increase as Medium Risk and no increase as Low Risk. To measure community financial risk, due to limited data
we apply the damages per capita for a given risk rung based on the average of wildfires and droughts. As more
event-specific data emerges on damages and population affected based on these parameters, we will look to update.
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How insurance companies are responding to physical risk

This section authored by Alex
Scott and Marly Reese, US
Insurance Research analysts

10 January 2024

Property pricing for businesses has been on the rise with catastrophe exposed areas feeling the greatest impact.
Insurance pricing tends to start at the top with reinsurance where pricing for property catastrophe reinsurance was up
around 50% over the past 12 months in addition to tighter terms and conditions. This has caused primary reinsurers to
increase pricing on their property coverage for businesses with a particular focus on hurricane, flood, or wildfire exposed
areas. A significant driver of these price hikes is the heightened catastrophe activity of the past several years which has
resulted in poor returns for the reinsurance industry prior to 2023.

Insurance pricing has been on the rise. One of the critical trends in commercial property and casualty insurance is the
significant increases in the pricing of property coverage. This trend has been driven by a series of factors including:

® Higher reinsurance costs
B |nsured property value inflation

® Higher frequency of catastrophes

While inflation is certainly a key driver, interest rates have also significantly impacted the reinsurance costs. More specifically,
the supply of capital has been negatively impacted by lower fixed income portfolio values, weaker interest in insurance linked
securities which were popular during periods of lower interest rates, and a difficult environment for raising new capital. All of
this has driven pricing up significantly and put pressure on businesses to either pay more for insurance or retain more risk.
We view adaptation as one option for companies to partially mitigate this pressure. The adaptation responses involving
coastal defense and hardening, disaster risk management, and planned relocation away from disaster zones could all
favorably impact insurance pricing. While we do not want to overstate this specific financial impact for companies as it may
be just one part of the incentive to adapt, we do view it as a direct and quantifiable impact from adaptation and insurance
pricing has been a more acute pressure over the past 12 months due to reinsurance and property repricing efforts by the
industry.

Insurance companies are relocating away from areas of meaningful physical risk, evidenced by the pullbacks from
carriers in Florida and California. In terms of how insurance pricing can directly incentive adaptation, there are typically credits
given during the underwriting process for various measures taken to prevent loss. This could include some of the actions
taken to fortify structures as well as evidence of enhanced risk management and disaster recovery plans. However, we view
the relocation away from catastrophe exposed areas as having the greatest impact on insurance pricing or loss mitigation for
retained risk.
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Where have we seen this so far and what does this mean for the future? \\While we have seen a greater pullback by
personal insurers (ex. providers of personal auto and homeowners coverages such as Farmers, Statefarm, Allstate, etc. from

both CA and EL) this is more from the lack of price adequacy in personal lines. There is a nuanced component here, where
personal lines pricing is regulated by state entities and therefore can be slower to react, as pricing changes are subject to
approvals. However, for commercial coverages, where pricing is generally not regulated by states, the impacts are more
muted as commercial carriers are able to restructure or repricing policies quicker. Despite this, there are still measures that
commercial policyholders can take to mitigate pricing impacts such as retaining more risk either through higher retention
thresholds, opting out of certain coverages, or using internal captives. Going forward, we would expect regulators to be
more receptive to rate increases in personal lines, at least near term as the pressured personal lines environment in certain
states still persists. In terms of go-forward commercial coverages, we would anticipate greater lines of communication
between commercial policyholders and their insurers as they work towards various solutions that meet the needs of
policyholders and is economically sustainable for insurers.

Exhibit 15: CIAB Primary Insurance Pricing Monitors Exhibit 16: Rate on Line Index for Property Catastrophe Reinsurance Pricing
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Why Adaptation will likely be a rising theme regardless of climate outcome

We believe investor and corporate focus on Adaptation is beginning to increase, a function of the realization of
potential risks/impacts/opportunities even in a bullish 1.5°C temperature rise scenario vs. pre-industrial levels but
greater risk that temperature rise exceeds these levels. Since 1970, the world has seen an acceleration in
temperature rise vs. the 1850-1900 average. We believe investors and corporates will in the near to medium term: (a)
take increased measures to quantify physical risk; (b) increase investments towards Adaptation mitigation/solutions;
and (c) look for new ways of gaining exposure to Adaptation solutions.

Exhibit 17: The world has seen rising temperatures for the past 50+ years
Average global temperature measured as change in degrees Celsius vs. the 1850-1900 average
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Source: Berkeley Earth, Goldman Sachs Global Investment Research

We believe investors are increasing attention to Adaptation while corporates continue both reactive and proactive
responses. Conversations with investors suggest Climate Adaptation has historically been a theme many have
de-emphasized because of a greater perceived need to stimulate mitigation and removal. While climate change mitigation
will continue to be a major agenda for policymakers globally, Adaptation is beginning to receive increased attention from
governments, corporates and investors. This is driven by four factors.

m  Expectation for temperatures to rise 1.5 degrees at a minimum. The path towards net zero emissions by 2050 —
which currently does not appear on track — would imply a 1.5°C temperature rise vs. pre-industrial levels, requiring
measures to adapt to higher global temperatures and related climate events.

10 January 2024 27



Goldman Sachs

GS SUSTAIN

10 January 2024

m  Global weather events that are bringing more attention to physical risk and proactive vs. reactive solutions. In

addition to loss of life and property, this has led to both price and available capacity of insurance solutions, impacts to
public transportation, health/education availability and multiple other social and environmental impacts.

Growing recognition that national targets are significantly off-track vs. the Paris Agreement’s objectives. As
discussed in our APAC Decarbonization report, the latest national climate targets set by major economies across Asia
Pacific, the US and Europe (contributing to ~70% of global fossil fuel related emissions) imply that absolute global
emissions would decrease by 2% by 2030 vs. 2020 and would increase by 3% by 2030 vs. 2010, provided that the RoW
does not see a material change in emissions from 2019 levels throughout this decade. This marks a significant deviation
from recommendations made in the IPCC’s 2022 report, which indicates global anthropogenic CO2 emissions must
decline by 45% by 2030 vs. 2010 in order to be aligned to a 1.5°C scenario or by 25% by 2030 vs. 2010 for a 2.0°C
aligned scenario. While we do not take a view on the timing or intensity of future climate target ambitions, the gap
between current national targets vs. what would be needed for a 1.5°C or 2.0°C scenario may potentially require
accelerated decarbonization initiatives by governments around the world beyond 2030. In October 2022, the UNFCCC
stated that latest climate pledges could put the world on track for a 2.5°C scenario by the end of the century.

Asset manager portfolio decarbonization targets call for 2x the pace of reduction vs. country-level goals, which
may warrant strategic shift. VWhen analyzing the nearterm decarbonization pathways implied by the targets set by
select investors (via signatories to the Net Zero Asset Managers initiative) and by Governments (via Nationally
Determined Contribution plans, or NDCs), we observe a widening gap between emissions intensity goals out to 2030 —
select investor targets call for emissions intensity reductions at a rate that is more than 2x what is implied by national
targets. Rising recognition of the need to shift targets and impact could open discussions by asset managers regarding
Adaptation. For more details, please see our May Decarbonization Dislocation report.
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Exhibit 18: Stated decarbonization goals from major economies in Asia, US and EU
combined with our Economists’ GDP forecasts imply a 2% reduction in absolute global
emissions by 2030 vs. 2020
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Note: RoW emissions are kept constant to 2019 levels from 2021 for illustrative purposes.
Emissions pathways for other countries are based on stated unconditional NDCs.

NDCs (Nationally determined contributions) are non-binding national greenhouse gas emissions reductions targets as required by

the Paris Agreement.

Source: European Commission Joint Research Center, UNFCCC, Goldman Sachs Global Investment Research
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Exhibit 19: Our analyst estimates for emissions intensity reductions from key sectors
through 2026 do not appear consistent with what is required for a 1.5°C temperature rise
scenario — Utilities sector example

Emissions intensities profile for Electric Utilities, calculated as Scope 1 GHG emissions divided by
electricity generated. Indexed to 2019 base.
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Adaptation through EU Taxonomy lens

The inclusion of Climate Change Adaptation activities in the EU Taxonomy is likely to increase corporate and investor
focus on solutions and help to identify companies with exposure to climate Adaptation. Ve see corporate and investor
adoption of the EU Taxonomy growing meaningfully in 2024, serving as a tool for both investment and eventual corporate
strategic decision-making. While much of the emphasis has been around Climate Change mitigation related activities to
reduce emissions in the long term, Climate Change adaptation has been gaining more traction in the recent months
given its immediacy.

The Climate Change Adaptation objective covers ~100 activities from 13 sectors. Notably, Insurance companies serve
as critical enablers within the financial system for climate adaptation, helping underwrite the costs for the recovery from
climate-related disasters, while also benefiting from opportunities to increase their addressable market. Non-life insurance is
one of the few activities that are able to receive revenue recognition under the Adaptation objective given most adaptation
activities are only associated with Capex investment (e.g., climate resilience investments for electricity distribution or
retrofitting buildings). For details, please read Europe Insurance: An Underappreciated Climate Adaptation and EU Taxonomy
Opportunity. We also note that the latest European Commission draft of the Taxonomy made notable additions in desalination
and engineering related activities (software, disaster risk management, flood protection) for the Adaptation objective,
expanding the universe of companies that can receive revenue alignment recognition.
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How GS SUSTAIN can help

Our offering of SUSTAIN tools can help investors to answer ESG questions at the portfolio and security levels, enabling more
systematized and quantitative reporting while providing detailed and transparent data sets for idea generation, security
selection and corporate engagement.

®  Our multi-pronged SUSTAIN performance framework can help provide greater granularity and objectivity for asset
managers in both security selection and reporting. The framework across >7000 companies includes our recently
introduced Product Alignment framework, based on the SDGs, EU Taxonomy and GS analyst views, and can help
investors cast a wider net in the search for impact ideas aligned to less obvious sustainability themes. Existing pillars
detail performance around sector-specific environmental and social operational metrics, governance, and controversies.

®  Forward-looking estimates. Looking ahead, we believe investment performance will be more driven by future change
and have taken our steps toward incorporating forward-looking estimates in our proprietary industry analyst inputs, which

now include sustainable product revenue and capex in select industries. We also have analyst estimates for Scope 1 and
2 greenhouse gas emissions for a smaller segment of companies in 10 sectors.

® EUTaxonomy revenue alignment. \We see the EU Taxonomy as one of the most seminal regulatory developments
driving standardization in reporting for corporates/asset managers. Our EU Taxonomy alignment tool maps company
revenues to Taxonomy-defined activities to estimate potential Taxonomy-eligible and aligned revenue based on technical
screening checks where data exist, and “Do No Significant Harm"” and “Minimum Social Safeguards” criteria.

®  SDG revenue alignment. The UN Sustainable Development Goals (SDGs) have emerged as one of the most commonly
used frameworks for taxonomizing impact across a broad set of sustainability challenges. Our SDG alignment tool
employs granular revenue data, GS analyst inputs and other company metadata to map alignment, exposure and
misalignment to ten of the SDGs we deem to be most investable.

m Sustainable fund ownership. Aggregating fund holdings across a universe of ~3,000 Sustainable funds, we analyze this
pool of Sustainable investing assets to better understand trends in Sustainable fund ownership at both the sector and
company level. The full dataset provides absolute and momentum ESG ownership detail for well over 10,000 securities.

®  ESG fund flows, valuations and performance. Our ESG Tracker series analyzes the aforementioned ESG fund universe
to gauge ESG fund flow momentum and sizing relative to the broader market, breaking out differences by strategy, fund
type and fund style. The tracker also examines valuation and performance across categories.
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Exhibit 20: How GS SUSTAIN can help: Data tools, themes, trends and ideas
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Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe

Rating Distribution Investment Banking Relationships
Buy Hold Sell Buy Hold Sell
Global 48% 35% 17% 62% 55% 43%

As of January 1, 2024, Goldman Sachs Global Investment Research had investment ratings on 2,961 equity securities. Goldman Sachs assigns stocks as Buys and Sells on various regional Investment
Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for the purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage universe
and related definitions’ below. The Investment Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided investment
banking services within the previous twelve months.
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Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or co-manager in a pending transaction; 1% or other
ownership; compensation for certain services; types of client relationships; managed/co-managed public offerings in prior periods; directorships; for equity securities, market making and/or specialist role.
Goldman Sachs trades or may trade as a principal in debt securities (or in related derivatives) of issuers discussed in this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, professionals reporting to analysts and members of their
households from owning securities of any company in the analyst’s area of coverage. Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes
investment banking revenues. Analyst as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from serving as an
officer, director or advisor of any company in the analyst's area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be associated persons of Goldman Sachs & Co. LLC and therefore may not be
subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on communications with subject company, public appearances and trading securities held by the analysts.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with changes of ratings and price targets in prior periods, above, or, if electronic format or if with
respect to multiple companies which are the subject of this report, on the Goldman Sachs website at https://www.gs.com/research/hedge.html.

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and regulations. Australia: Goldman Sachs Australia Pty
Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in
Australia. This research, and any access to it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In producing
research reports, members of Global Investment Research of Goldman Sachs Australia may attend site visits and other meetings hosted by the companies and other entities which are the subject of its
research reports. In some instances the costs of such site visits or meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable
in the specific circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general advice only and has been prepared by
Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, before acting on any such advice, consider the appropriateness of the advice having regard to
the client's own objectives, financial situation and needs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure information in relation to CVM Resolution n. 20 is available
at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM
Resolution n. 20, is the first author named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for information purposes only
and is not, and under no circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs & Co. LLC for purchasers of securities in Canada to trade in any Canadian
security. Goldman Sachs & Co. LLC is not registered as a dealer in any jurisdiction in Canada under applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and
may be prohibited from selling certain securities and products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in Canada please contact Goldman Sachs
Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong: Further information on the securities of covered companies referred to in this research may
be obtained on request from Goldman Sachs (Asia) L.L.C. India: Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India)
Securities Private Limited, Research Analyst - SEBI Registration Number INHO00001493, 951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number
U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian
Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report. Investment in securities market are subject to market risks. Read all the related
documents carefully before investing. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors.
Goldman Sachs (India) Securities Private Limited Investor Grievance E-mail: india-client-support@gs.com. Compliance Officer: Anil Rajput [Tel: + 91 22 6616 9000 | Email: anil.m.rajput@gs.com. Japan: See
below. Korea: This research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman
Sachs. Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New Zealand: Goldman Sachs New
Zealand Limited and its affiliates are neither “registered banks"” nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is
intended for “wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of
interests is available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not advertising as defined in the
Russian legislation, but are information and analysis not having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity.
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the
financial circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken by a client or any other person based on
this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is regulated by the Monetary Authority of Singapore, accepts legal responsibility for this
research, and should be contacted with respect to any matters arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission.
Investors should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who would be categorized as retail clients in
the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior Goldman Sachs research on the covered companies referred
to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing Regulation (EU) No 596/2014 of
the European Parliament and of the Council (including as that Delegated Regulation is implemented into United Kingdom domestic law and regulation following the United Kingdom's departure from the
European Union and the European Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment recommendations or other
information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of conflicts of interest is available at
https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of Interest in Connection with Investment Research.
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Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 69, and a member of Japan Securities Dealers
Association, Financial Futures Association of Japan Type Il Financial Instruments Firms Association, The Investment Trusts Association, Japan, and Japan Investment Advisers Association. Sales and
purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges,
the Japanese Securities Dealers Association or the Japanese Securities Finance Company.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or Sell on an Investment List is determined by a stock’s
total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on an Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Coverage
Suspended or Not Covered), is deemed Neutral. Each region manages Regional Conviction lists, which are selected from Buy rated stocks on the respective region’s Investment lists and represent
investment recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage. The addition or removal of
stocks from such Conviction lists are managed by the Investment Review Committee or other designated committee in each respective region and do not represent a change in the analysts’ investment
rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or anticipated dividends, expected during the time horizon
associated with the price target. Price targets are required for all covered stocks. The total return potential, price target and associated time horizon are stated in each report adding or reiterating an
Investment List membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) are not provided or have been suspended pursuant to Goldman Sachs policy when Goldman Sachs is acting in
an advisory capacity in a merger or in a strategic transaction involving this company, when there are legal, regulatory or policy constraints due to Goldman Sachs' involvement in a transaction, when the
company is an early-stage biotechnology company, and in certain other circumstances. Rating Suspended (RS). Goldman Sachs Research has suspended the investment rating and price target for this
stock, because there is not a sufficient fundamental basis for determining an investment rating or target price. The previous investment rating and target price, if any, are no longer in effect for this stock
and should not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC). Goldman Sachs does not cover this company. Not Available or
Not Applicable (NA). The information is not available for display or is not applicable. Not Meaningful (NM). The information is not meaningful and is therefore excluded.

Global product; distributing entities

Goldman Sachs Global Investment Research produces and distributes research products for clients of Goldman Sachs on a global basis. Analysts based in Goldman Sachs offices around the world produce
research on industries and companies, and research on macroeconomics, currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd
(ABN 21 006 797 897); in Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and / or
contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicacdo com o Publico Goldman Sachs Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com.
Horario de funcionamento: segunda-feira & sexta-feira (exceto feriados), das 9h as 18h; in Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs
(India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited;
in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs
International has approved this research in connection with its distribution in the United Kingdom.

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority (“FCA") and the PRA, has approved this research in
connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions within the European Economic Area: the Grand Duchy of
Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of Norway, the Republic of Finland and the Republic of Ireland; GSI - Succursale de Paris (Paris branch) which is
authorised by the French Autorité de controle prudentiel et de resolution (“ACPR") and regulated by the Autorité de contréle prudentiel et de resolution and the Autorité des marches financiers ("AMF")
disseminates research in France; GSI - Sucursal en Espafa (Madrid branch) authorized in Spain by the Comisiéon Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI -
Sweden Bankfilial (Stockholm branch) is authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag (2007:528) om
vardepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE") is a credit institution incorporated in Germany and, within the Single Supervisory
Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt flr
Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area where GSl is not
authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish Financial Authority disseminates research in the Kingdom of Denmark;
GSBE - Sucursal en Espana (Madrid branch) subject (to a limited extent) to local supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch) to
the relevant applicable extent, subject to local supervision by the Bank of Italy (Banca d'ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale per le Societa e la Borsa
"Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm
branch), to a limited extent, subject to local supervision by the Swedish Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we consider reliable, but we do not represent it is accurate or
complete, and it should not be relied on as such. The information, opinions, estimates and forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek
to update our research as appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority of reports are published at
irregular intervals as appropriate in the analyst’s judgment.
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Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment banking and other business relationships with a
substantial percentage of the companies covered by Global Investment Research. Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal trading desks that reflect opinions that are contrary to the
opinions expressed in this research. Our asset management area, principal trading desks and investing businesses may make investment decisions that are inconsistent with the recommendations or
views expressed in this research.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may discuss in this report, trading strategies that reference
catalysts or events that may have a nearterm impact on the market price of the equity securities discussed in this report, which impact may be directionally counter to the analyst's published price target
expectations for such stocks. Any such trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return potential relative to
its coverage universe as described herein.

We and our affiliates, officers, directors, and employees will from time to time have long or short positions in, act as principal in, and buy or sell, the securities or derivatives, if any, referred to in this
research, unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not necessarily reflect those of Global Investment
Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the products mentioned that are inconsistent with the
views expressed by analysts named in this report.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. It does not constitute a personal recommendation
or take into account the particular investment objectives, financial situations, or needs of individual clients. Clients should consider whether any advice or recommendation in this research is suitable for
their particular circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them may fluctuate.
Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Fluctuations in exchange rates could have adverse effects on the value or
price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. Investors should review current options and futures
disclosure documents which are available from Goldman Sachs sales representatives or at https://www.theocc.com/about/publications/characterrisks.jsp and
https://www.fiadocumentation.org/fia/regulatory-disclosures _1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. Transaction costs may be significant in option strategies
calling for multiple purchase and sales of options such as spreads. Supporting documentation will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by Goldman Sachs Global Investment Research may vary as compared to that
provided to internal and other external clients of GS, depending on various factors including your individual preferences as to the frequency and manner of receiving communication, your risk profile and
investment focus and perspective (e.g., marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints. As an
example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request that specific data underlying analysts’ fundamental analysis
available on our internal client websites be delivered to them electronically through data feeds or otherwise. No change to an analyst’'s fundamental research views (e.g., ratings, price targets, or material
changes to earnings estimates for equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic publication to our
internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all research content is redistributed to our clients or
available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our research by third party aggregators. For research, models or other data related to one or more securities,
markets or asset classes (including related services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 10282.

© 2024 Goldman Sachs.
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