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Climate Change = Risk of Change
2024: hottest year on record

Munich RE =
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The effects of climate change = Risk of Change
Small increase in average temperatures -> large increase in probability of extremes

Primary effect Secondary effect Tertiary effect

Munich RE =

2024: hottest year on record Increase of global average temperatures Increased probability of extreme
Last 11 years warmest on record — changing probability distributions events
Probability
A —Wamercimate.
‘iz /’\ Increasing
i , hazard =

increasing risk
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2024: Powerful hurricanes, severe thunderstorms and floods .
. . . Munich RE
Global losses from natural catastrophes in 2024, by peril and region
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Weather-related catastrophe losses in MENA countries 1980 — 2023

: . Munich RE
10 costliest events ordered by overall losses in 2024 values
Overall losses Insured losses
inUS$m inUS$m

Date Event Affected area (adjusted to inflation)  (adjusted to inflation) Fatalities
4-8.6.2007 g:;'g”e Gonu, StrM 12, Islamic Republic of Iran 5,900 960 72
10-12.9 2023 Flashflood, severe o) Arah Jamahiriya 4,100 4255

storm (Daniel)
March-April 1982 Flood Republic of Yemen 2,600 500
145661992 Flood Islamic Republic of Iran 2,000 63
24-27.5.2018 Cyclone Mekunu Republic of Yemen, Oman 1,700 430 30
1-6.6.2010 Cyclone Phet, SI0rM - a1 India, Pakistan 1,300 180 39

surge
25.11.2009 Flash flood Saudi Arabia 1,300 280 123
1-4.12.1991 Severe storm Levant 1,100 380 5
1.12.1986 Flood Islamic Republic of Iran 1,000 1 562
January-February 1992 Winter damage Levant 1,000 460

Cc

Source: Munich Re, NatCatSERVICE, 2024



Flooding in Libya due to Medicane Daniel: 10 - 12 Sep 2023

Munich RE =
September 5 September 7 September 9 September 11 = In Libya, the volume of water and overnight
o TN :3‘ o i R timing of the dam failures meant that anyone in
GREECE the path of the water was at increased risk, not
|

just those who are typically highly vulnerable. !

= Lack of maintenance and deterioration of
dam infrastructure over time and increasing
peoples’ risk and the resulting impacts.”®

= An event as extreme as the one observed over
Libya has become up to 50 times more likely
and up to 50% more intense compared to a
1.2C cooler climate."!

R0 @

W Source: Zoom.earth | September 12,2023 @AJLabs D

Sourf (as L.
anﬁ : Ge’? weatherattribution.org/interplay-of-climate-change-exacerbated-rainfall-exposure-and-vulnerability-led-to-widespread-impacts-in-the-mediterranean-region/
2) Map: https://www.aljazeera.com/news/2023/9/13/mapping-libya-flood-damage 7



https://www.worldweatherattribution.org/interplay-of-climate-change-exacerbated-rainfall-exposure-and-vulnerability-led-to-widespread-impacts-in-the-mediterranean-region/
https://www.aljazeera.com/news/2023/9/13/mapping-libya-flood-damage
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Impact of climate change becoming more evident
Scientific attribution studies show increasing probabilities of extremes

Munich RE =

Wildfires Canada (2023): . _\; FIRE f  Storms with Hurricane

Climate Change (N . /= Milton’s (2024) wind speeds
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= RRR b
,

T Western Europe floods
Extreme rainfall linkedto | Lo it = : (2021):

Hurricane Helene (2024) RN = N Likelihood of
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10% heavier and such event has

40%-70% more increased by a

N ey %\f |Ik€|y due to climate factor between
oS N, change
i 1.2 and 9
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https://www.worldweatherattribution.org/

Impact of climate change on flooding becoming more evident

Scientific attribution studies show increasing probabilities of extreme precipitation events

Heavy precipitation in UAE
and surrounding countries
(2024):

10-40% more
Intense than pre-
industrial times

Confidential (C3)
Source: World Weather Attribution (WWA)

Torrential downpours in
Louisiana / Central U.S.
Gulf Coast (2016)
expected to occur

at least 40%
more often than
pre-industrial

Autumn and winter storm
rainfall in the UK and Ireland
(2023/24):

20% heavier by
human-caused
climate change

Munich RE =

Western Europe floods
(2021):

Likelihood of
such event has
increased by a
factor between
1.2 and 9

10


https://www.worldweatherattribution.org/

Even moderate global warming could adversely affect the

growth (and level) of GDP, predominantly in emerging markets

Projected Growth Impact Projected Level Impact

Change in annual GDP per Capita Growth

Projected Change in
GDP per Capita Growth
2.5%
s
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0%
-0.5%

Munich RE

Change in Global Avg. GDP per Capita (relative to SSP2)
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Source: Pretis et al. 2017, Munich Re Economic Research
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3073059

Effect of global warming: Global impact on natural hazards
Latest state of science (IPCC): Increase in frequency and/or intensity of natural perils

§ x Y P

Munich RE =

More frequent Increase in wildfire Increase in extreme Sea level rise and increase
temperature extremes hazard drought conditions in storm surge risk
0 ; ¢ ‘ ¢ -',‘- -¢,\-
Environments favorable to severe Increase in frequency Longer persistence of weather
thunderstorms and intensity of heavy patterns due to slowdown in
(“Severe Convective Storms”) rainfall events west-east movement

Confidential (C3)

Source(s): Munich Re, based on latest climate science



Climate-related risks on mortality and morbidity
Long-term perspective should be considered for Life & Health (L&H)

Munich RE =

= Deaths due to extreme weather and natural hazards

Acute " More deaths, primarily among the elderly, due to heatwaves

= More deaths and illness due to wildfires & consequent air pollution

= Higher temperatures and humidity facilitate increased spread of epidemics and
Chronic .
pandemics
= Longer, wider spread of infectious diseases (including new ones)

= Exacerbation of morbidities ranging from asthma to heart disease to diabetes

= Climate-induced change of diet can impact life expectancy and healthcare costs

= Improved air quality through greater investment in diversified, cleaner energy may

Transitional o S .
mitigate chronic risks but could lead to other health risks

= Changing investment risks due to shifting market conditions, regulatory pressures,
and devaluation of certain assets

Confidential (C3)
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Tackling climate change: the Munich Re value chain proposition Munich RE

How we approach risk management for natural hazards

Measure
Expanding state-
of-the-art modelling

Understand
Identifying risks, sharing
data and knowledge

UG iuan (o)

Manage

Strengthening resilience with
risk transfer solutions and
supporting prevention measures

15



Climate change: Potential opportunities for the financial industry

Munich RE =

Adaptation / Resilience Mitigation

= |
Managing the consequences of P i:: Limiting global warming

o climate change =
Key adaptation / resilience elements Key mitigation strategies

£ mEER @ BN B gip

Sal B M n A \ﬂ/ —

Natural . - _ E ¥ A

0 ) Power Transmission Power Consumption

Catastrophes Infrastructure Water Agriculture Generation & Distribution ~ Storage Hydrogen  application ccst

“ulinuclital \(vo)

1) Carbon Capture and Storage 16



Climate change: Munich Re’s strategic elements
Disabling and focus on enabling/business development

Munich RE =

Know-how and data ENABLING

sharing (SaaS)

5 Partnerships and
Is =C cooperations
|

(PPPs) Products and services

- I@I (Green tech /
= w parametric solutions)

Liabilities: —
Underwriting =
guidelines Assets:
Responsible
investment

Own emissions

DISABLING guideline

Confidential (C3)
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Munich Re climate risk assessment as software-as-a-service
Drought Stress Index: Number of locations in high-risk areas will increase

Munich RE =

Evaluation of 70,000 portfolio locations today and under a "high emissions scenario™ in 2100

3, & HAZARD DETAILS

M HAZARD DETAILS l“
Oan Drought Stress Index " bon Drought Stress Index

Scenario: ~ Scenario:  ® SSP5-/ RCP&S hd

Year: Current 2030 2040 2050 2100 Year: Current 2030 2040 2050 2100
Zones Assets Zones Assets
® 0.0-1.5 Very Low 62K ® 0.0-15Very Low *2% 17K
: ~ 16-3.0 Low 34T K 1.6-3.0 Low *95% 1.7 K
16-30 31- 4.5 Low Medium 250K 31-45 Low Medium *88% 31K
50 % 456 - 6.0 High Medium 39K 46 - 6.0 High Medium ~10% 42K
> ® B1-75High 216 ® 6.1-75 High = 4707% 10.4 K
® 76 - 9.0 Very High 0 ® 76 - 9.0 Very High ~100% 21.8 K
@91 - 10.0 Extreme 0 ®-9.1 - 10.0 Extreme ~100% 271K

Risk assessment today: Risk Assessment 2100:
50% of the portfolio locations are currently in a low-risk Under the high emission scenario, 39% of the locations
region, only a few locations are under high risk will be in the highest risk class.
CoeuraerviuniohIRe, Location Risk Intelligence, September 2023

Contact: Sabine von Loeben svonLoeben@munichre.com or Markus Waniek mwaniek@munichre.com 18



mailto:svonLoeben@munichre.com
mailto:npeterson@munichre.com

Enabling: Performance warranties :
L : ) : . Munich RE
De-risking green technologies and improving bankability

For manufacturers, projects and investors

Solar Energy Wind Energy Energy Storage Hydrogen E-Mobility Waste2Value Geothermal risks ~ Outlook

Securing the power of Green Enabling the e-mobility Bioenergy Plant Performance

PV Warranty Insurance Wind farm insurance: Electrical Energy Storage
Hydrogen | transition | Munich Re Insurance | Munich Re

backing your solar on- and off-shore | Munich Systems Insurance | Munich

investment | Munich Re Re Re Munich Re Carbon capture
‘ ’ 3 34 + storage
- > = Carbon Credits

5
¥

Image: Shamim ShorifiSusom / ¥ i

EyeEm /Gwnags“ i Image-maip'/'stock.

Emerging Green Tech Solutions

2009 2009 2019 2022 2022 >2022 >2025

New deals — dynamic
market growth

New product development emerging tech

Projects in
~ 1400 ~ (S GW ~ 90
projects in green tech insured countries

Confidential (C3)

Source(s): Munich Re / Green Tech Solutions 19


https://www.munichre.com/en/solutions/for-industry-clients/pv-warranty-insurance-backing-your-solar-investment.html
https://www.munichre.com/en/solutions/for-industry-clients/pv-warranty-insurance-backing-your-solar-investment.html
https://www.munichre.com/en/solutions/for-industry-clients/pv-warranty-insurance-backing-your-solar-investment.html
https://www.munichre.com/en/solutions/for-industry-clients/enabling-the-e-mobility-transition.html
https://www.munichre.com/en/solutions/for-industry-clients/enabling-the-e-mobility-transition.html
https://www.munichre.com/en/solutions/for-industry-clients/green-hydrogen.html
https://www.munichre.com/en/solutions/for-industry-clients/green-hydrogen.html
https://www.munichre.com/en/solutions/for-industry-clients/green-hydrogen.html
https://www.munichre.com/en/solutions/for-industry-clients/risk-transfer-solutions-for-on-and-off-shore-wind-power.html
https://www.munichre.com/en/solutions/for-industry-clients/risk-transfer-solutions-for-on-and-off-shore-wind-power.html
https://www.munichre.com/en/solutions/for-industry-clients/risk-transfer-solutions-for-on-and-off-shore-wind-power.html
https://www.munichre.com/en/solutions/for-industry-clients/insurance-covers-for-electrical-energy-storage-systems.html
https://www.munichre.com/en/solutions/for-industry-clients/insurance-covers-for-electrical-energy-storage-systems.html
https://www.munichre.com/en/solutions/for-industry-clients/insurance-covers-for-electrical-energy-storage-systems.html
https://www.munichre.com/en/solutions/for-industry-clients/risk-solutions-for-the-bioenergy-industry-.html
https://www.munichre.com/en/solutions/for-industry-clients/risk-solutions-for-the-bioenergy-industry-.html
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How Insurance Powers Resilience in a Changing Climate Munich RE =

Financial recovery

Tackles climate
risks

Leverages Data &
Expertise
Promotes risk

awareness and
prevention

Bolsters Economic
Stability

Provides fast and pre-agreed funds after disasters. Helps rebuild
lives and infrastructure.

Sees climate change as major threat and focuses on building
resilience and reducing vulnerability.

Uses industry knowledge to enhance public safety and drives
sustainable development

Encourages compliance with safety standards and infrastructure
improvements

Reduces the financial burden on governments, international
bodies, and society.



Closing the Nat Cat Gap — What Actions will make the Difference ? Munich RE =

Regulatory reforms to increase availability PPP

and affordability of Nat Cat coverage e ————

Promote PPP
» |ncentivise coverage and prevention Create an environment for innovation

= Establish risk-sharing mechanism

Invest in Mitigation & Resilience Raise awareness

Educate individual and businesses
Encourage pro-active risk management
Increase insurance uptake

= Upgrade infrastructure
= Enforce building codes and land use planning
= Establish early warning systems

Driving Resilience. Reducing Risk

22



Reducing risk through understanding and collaboration

Actionable pathways for the insurance industry

Corn

Understand your risks

Knowing your individual
risk —today and in the
future due to changes
caused by global warming
—is key

Munich Re Risk Management Partners
(https://www.munichre.com/rmp/en/prod

ucts/location-risk-intelligence.html)

uLsiiual \vu)

Il Insurance
l Institute for
Busmess &
Home
o | 'I Safety”

Munich RE =

Axu",’ fGeftyimagess

Contribute valuable industry insights to minimize risks

Working together with local research
organizations to improve building
standards and resilience in order to
reduce structural damages to homes
and businesses, as well improve safety
measures to reduce injury and loss of
life from natural disasters

Insurance Institute for Business and Home Safety
(https://ibhs.org)

Partnering with the public sector to
shape meaningful regulation such as
land-use planning to prevent (re)building
in high-hazard zones and building code
improvements and develop PPPs that
address specific risks, encourage
further adaptation measures and
ultimately help close the protection gap

Flood Re
(https://www.floodre.co.uk)

23


https://ibhs.org/
https://www.munichre.com/rmp/en/products/location-risk-intelligence.html
https://www.munichre.com/rmp/en/products/location-risk-intelligence.html
https://www.floodre.co.uk/

Disclaimer

Munich RE =

© 2025 Minchener Ruckversicherungs-Gesellschaft Aktiengesellschaft in Minchen ("Munich Re").

All rights reserved.

The content of this presentation (including, without limitation, text, pictures, graphics, as well as the
arrangement thereof) is protected under copyright law and other protective legislation. These materials or any
portions thereof may be used solely for personal and non-commercial purposes. Any other use requires
Munich Re’s prior written approval.

Munich Re has used its discretion, best judgement and every reasonable effort in compiling the information
and components contained in this presentation. It may not be held liable, however, for the completeness,
correctness, topicality and technical accuracy of any information contained herein. Munich Re assumes no
liability with regard to updating the information or other content provided in this presentation or to adapting this
to conform with future events or developments.

Confidential (C3)
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