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Quote from a speech by EIOPA Chairperson Petra Hielkema (04/2024)
(@ )

Insurers have a monumental role to play in the fight against climate change by

Informing our societies

Incorporating risks

Investing funds

Incentivising consumers towards more resilient behaviours.

& )

Our focus today: Incorporating risks
* Examples of climate-induced market risks and a few ways of looking into these

* Examples of climate-induced insurance risks and a few ways of dealing with these
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Three categories: Physical risks, transition risks and litigation risks

Physical Risks Transition Risks Litigation Risks

Risks that result from natural Risks from transition to low- Legal risks of facing lawsuits,
events or physical conditions carbon economy often arising from a failure to
« Acute: Risks that are short-  Technology: A product can be manage or disclose physical and
terms and occur suddenly, such displaced transition risks
as floods, hurricanes or Market Price: Rising raw

wildfires material costs => rising price for
Chronic: Longer-term risks that a product
occur over time and develop Regulatory: Carbon tax
gradually, such as sea level rise increase => Extra costs of
business model
Reputational: Negative
headlines / scandals
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Outcomes Will (Greatly) Depend on Climate Scenario

«  SSPs (aka Shared Socioeconomic Pathways) are
very ‘deterministic’ about economic growth.

SSP5

Fossil-fueled Development
Taking the Highway

SSP3

Regional Rivalry
A Rocky Road

Policy focused on free Policy focused on security

growth trajectory and associated socioeconomic
variables (per country/region) associated with it.

Admittedly, if you condition on a particular GDP
growth path, the probability of that path becomes 1.

But this only makes sense if the conditioning paths

- Each narrative has one and only one economic T

Barriers to international trade
High consumption
High inequality
Effective international
cooperation Slow economic growth
Reduced inequality Low population growth in rich
countries, high in other

High economic growth countries

Middle of the Road

Low population growth

“

Continue with current
development patterns £
.,,,‘.,‘?‘:

, , SSP1 SSP4
have been chosen on the basis of being the most  Insqusty

representative ones.

There is no guarantee that the five SSPs narratives
are the most likely, or indeed particularly

Increasing challenges to mitigation

Policy focused on sustainable
development

Policy focused on elite

High consumption
Effective international cooperation
High inequality
Reduced inequality within and

across countries Low to medium economic growth

Low consumption Low population growth in rich

countries, high in other countries

>

representative.

Low population growth

Increasing challenges to adaptation

Understanding Shared Socio-economic Pathways (SSPs), March 2024, https://climatedata.ca/resource/understanding-

Climate Stress Testing and Scenario Analysis, R. Rebonato _ :
shared-socio-economic-pathways-ssps/
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. . . . . 1 3 1 Our World
Most buried organic carbon is not suitable to use as fossil fuel! E.qg. Share of primary energy consumption from fossil fuels, 2022
Iimestone rOCkS Measured as a percentage of primary energy’, using the substitution method?.

«  Coal — mostly elemental carbon, halfway between most
oxidized and reduced form of carbon!

— clear decline with still dominates emissions, ca. 40% of
total global emission

—  Decline in US (11% 2019), EU (10% in 2019) and UK
(42% in 2012 to 5 in 2019)

— Increase in China and India

*  Oil — more reduced than coal so produces more energy per

carbon!
° Natural Gas — on rise roughly 2.6% per year globally Nodata 0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
i i I
— RepIaC”’]g Coal |n some major markets but not |n Others Data source: Energy Institute - Statistical Review of World Energy (2023) OurWorldInData.org/energy | CC BY

e.g. Japan where it is substituting nuclear power.

1. Primary energy: Primary energy is the energy available as resources - such as the fuels burnt in power plants - before it has been transformed.
This relates to the coal before it has been burned, the uranium, or the barrels of oil. Primary energy includes energy that the end user needs, in the
form of electricity, transport and heating, plus inefficiencies and energy that is lost when raw resources are transformed into a usable form. You can

- MOSt reduced form Of Carbon, half the emlSSlon Of Coal read more on the different ways of measuring energy in our article.

2. Substitution method: The ‘substitution method'’ is used by researchers to correct primary energy consumption for efficiency losses experienced
by fossil fuels. It tries to adjust non-fossil energy sources to the inputs that would be needed if it was generated from fossil fuels. It assumes that

° What our CI | mate |n 21 00 W|” IOOk ||ke W| ” Iargely depend on wind and solar electricity is as inefficient as coal or gas. To do this, energy generation from non-fossil sources are divided by a standard ‘thermal
efficiency factor’ - typically around 0.4 Nuclear power is also adjusted despite it also experiencing thermal losses in a power plant. Since it's
What happens to Coa” reported in terms of electricity output, we need to do this adjustment to calculate its equivalent input value. You can read more about this adjustment

in our article.

EAA Anniversary Conference | 4 December 2025 | Page 8



+ ,» european . . .
X actuarial Fossil Fuels and Forecasting Emissions (2/4)

academy

Kaya Identity - Drivers of CO2 emissions, (world total)

400% Annual CO2 emissions
350%
——GDP per Capita ($), adj. for
300% inflation and cross-country
price diff.
250% Total Populatlon (UN,
Gapminder & HYDE)
200% Carbon Inensity (kgCO2/kWh)
150%
Energy Intensity (kWh/$)
100% . 1

50% CO2 per GDP (kg/$PPP)

0%
1960 1970 1980 1990 2000 2010

The Kaya Identity aims to break down total CO2 emissions into its key drivers:
GDP Energy co2
k

Population GDP Energy

Total CO2 Emissions = Population *
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Percentage change (Annual, World Total)
10%

Annual CO2 emissions
8%

6%

1% ——— GDP per Capita (), adj. for
inflation and cross-country

2% price diff.

| N
0%
1960 1970 1 199 2000 010 Total population (UN,
2% Gapminder & HYDE)

-4%

Changes in emissions are sensitive to changes in GDP and not so much to
population change!
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Regions where emissions are falling while GDP continues to grow...

«  Countries with higher GDP per capital emit more
CO2, historically!

United States European Union

— Strong correlations between GDP and emissions

in past data.
— Due to higher consumption of electricity, heating o
and transportation all powered by fossil fuels. /

— Historically, growth required higher strong
reliance on fossil fuels

1990 2022 2030 1990 2022 2030

Regions where emissions have grown at par with GDP...

«  Carbon intensity depends strongly on how fossil fuels Seutheast Asia Middle East
include in our energy mix

— Low if large share is nuclear or renewable

(hydropower, wind, solar, biomass) /~
— Dominated more by gas and less by coal. //

*  ‘The relationship between growth in GDP and CO2
emissions has loosened in in the recent past but it
needs to be Cut Completely_’ The relationship between growth in GDP and CO2 has loosened; it needs to be cut completely,

Siddharth Singh, March 2024, https://www.iea.org/commentaries/the-relationship-between-growth-in-
gdp-and-co2-has-loosened-it-needs-to-be-cut-completely
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Carbon price in USD per metric ton

1200
United States Baseline
1000 United States Delayed transition
United States Net Zero 2050
s00 T EU27 Baseline N
----- EU27 Delayed transition
EU27 Net Zero 2050
600
400
200 -
. st
2020 2025 2030 2035 2040 2045 2050

Source: NGFS, Allianz Research. Note: Based on NiGEM results for the REMIND model
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Real GDP, rebased to 100 in 12/2021

145 United States Baseline

United States Delayed transition
135 United States Net Zero 2050

----- Europe Baseline e
125 —==-- Europe Delayed transition .__...-"'"
Europe Net Zero 2050 ==
115
105
95
2020 2025 2030 2035 2040 2045 2050

Source: NGFS, Allianz Research
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Equity prices, rebased to 100 in 12/2021

275 United States Baseline ',r’:
United States Delayed transition ’,f:,f’
United States Net Zero 2050 z

225 = eeaa. Europe Baseline
----- Europe Delayed transition
Europe Net Zero 2050

175

125

75

2020 2025 2030 2035 2040 2045 2050

Source: NGFS, Allianz Research
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Definition and some examples

@ )

What are stranded assets? Stranded assets are assets that have significantly
devalued because the market around them has changed.

There are multiple ways for assets to become stranded:
-- Due to shift of consumer preferences

- Due to global events such as natural disasters

- Due to a change in regulations.

& p

A few examples:

* Adiesel car may become a stranded asset due to transition to electric cars
* Abuilding that is not energy-efficient may become a stranded asset due to (too) high costs of retrofitting

* An airport may become a stranded asset if planned passenger volumes fail to materialize
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X gggléaerr;as} Even If Not Stranded, Assets May Lose Some of Their Value

Key consideration: (in)ability to pass through (emission-related) costs

Rate of value change (%) Stranding stock market capitalisation by sector
Switch from baseline “Nationally Determined
Contributions” scenario to “Net Zero 2050" scenario

0 809% cost pass-through |

Scenario: “"Net Zero 2050, baseline scenario: “Nationally Determined Contributions”

e
- Losses in stock market capitalisation caused by stranding?
As a percentage of respective
_ Absolute, in € billion (sector-specific) market capitalisation
Without cost 80% cost Without cost 80% cost
Sector pass-through2 pass-through2 pass-through? pass-through2
- Services - 300 - 68 19 0.4
Manufacturing - 127 = 0.8 0.1
_ Transport and infrastructure - 21 - 67 26.7 8.4
Chemicals industry - 392 - 54 233 32
Without cost pass-through 2 Autemotive industry - 9 - 2 0.6 0.1
=10 | Construction and engineering - 64 - 16 34 0.8
Airlines - 111 - 98 98.4 86.9
0 10 20 30 40 50 e0 70 &80 90 100 110 Other aviation, aerospace and defence industry - 137 - 66 13.2 6.3
Pace of decarbonisation’ (%) Cement industry - 245 - 157 97.7 62.7
Steel industry - 236 - 145 71.4 443
Sources: Potsdam Institute for Climate Impact Research (RE- Renewables - 30 ] 17.1 0.0
MIND-MAGgPIE) and Bundesbank calculations. * Assumptions: Oil and gas (extraction, power production) -1,256 - 246 61.6 12.1
Fictitious European stock corporation with_ an ass_umed return Coal (mining, power production) ~ 190 - 146 54.3 416
on equity of 8.5% and dividends (2021) in relation to direct Gther production of enerey - - 7 L1
greenhouse gas emissions (2019) of €1.70 per kg of emitted o
CO, equivalents. 1 Company decarbonisation relative to the ey TN e e (e - z 4 Ll
emissions pathway in the “Net Zero 2050 scenario: 100% rep- Total - 4,401 - 1,653 99 3.7

resents a proportional (Paris-aligned) decarbonisation, 0% rep-

resents the locus where companies' emissions remain un- :
3 Sources: ISS-EEG, Thomson Reuters, Potsdam Institute for Climate Impact Research (REMIND-MAQPIE) and Bundesbank calculations.
changed at their 2019 level. 2 Cut-off at 100%: the present ’ P ( 9PIE)

analysis looks at reductions in emissions in line with the “Net 1 Stranding is defined here as a case in which, at a future point in time, the incremental emissions-related costs exceed the projected gross
Zero 2050" scenario. dividends. 2 Cost pass-through is understood as the incremental emissions-related costs being passed on to the companies’ clients.

Deutsche Bundesbank Deutsche Bundesbank
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A generic degree warming mefric definition

@ )

A company’s degree warming metrics* is the temperature that signifies which

warming scenario the company’s current actions are aligned with (for example,
3°C)

A portfolio’s metrics is then some weighted average of the asset-level metrics.

Disclaimer *: Different service providers use different names for their degree

warming metrics, such as ITR (Implied Temperature Rise) or XDC (X-Degree
Compatibility)

& p

Key Objectives

* Express a portfolio’s alignment level in easy-to-understand terms

Support comparisons and progress monitoring (noting a myriad of uncertainties in data and modelling)
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A simplified stylized calculation

EMISSIONS INTENSITY (KTCO2/UNIT OUTPUT)

16

2500 si
14 T
a
12 8 2000 40%
g |
10 =
. 5 1500
2 10 18 13 34 25 27
= e
6 i b
w 1000 P
4 = CO, budget left (tonnes)
=} 1'050'068'356'922
2 = 500 e
O
0
2020 2025 2030 2035 2040 2045 2050 0
OWVERSHOOT ACTUAL BENCHMARK BENCHMARK ACTUAL

If everyone overshot a carbon budget precisely like the company, how would the temperature increase?

Say, the Company overshoots its 2°C compatible emission target of 1700 ktCO2 by 40%

Say, the remaining global 2°C compatible emission target is 7000 GtCO2

According to IPCC, a marginal GtCO2 emission leads to a warming of 0.000545°C

Hence, the Company’s degree warming metric is 2°C + 40% * 1000 GtCO2 * 0.000545°C = 2.2°C
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Data driven approach London Region 400

LSTMs,
Historical Data (Weather
Station & Deaths)

Climate Models
Using climate model
projections to estimate
future impacts

350
300
250
200
Actuarial Solution
Integrating climate

science into actuarial
models

150

Death Count

Climate Science
Learning the science of

e 100
climate change 50

-10 0 10 20 30 40
Maximum daily temperature (TMax)

Multiple variables impact mortality
Temperature, Humidity, Wind Speeds & Solar Intensity
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Heat Index
Combination of
temperature and
humidity

Wind Chill Index
Combination of
temperature and wind
speeds

Relative Humidity (%)

Daily Maximum Heat Index
417800 99999 Karachi Jinnah Airport

100 T T T T ¥ T X T
-
Caution: HI>80F (26.7C)
Extreme Caution: HI>90F (32.20)
. . Danger: HI>103F (39.40)
80— « Extreme Danger: HI>125 (51.7) K
%* 2015
i @ June Climatology T
60 - -1
40 - S . T -
“. *
»e s e
L Pr g ey T o2 4
'o.’o': 5 o
20 - PIe =% 05 s : .
-
S oo .
| e - ®
0 1 1 1 | 1 1
25 30 35 40 15 S0

Temperature ("C)

Timespan, frequency & aggregation approach
We have selected 1970-2020, daily measurements

Choice of Data

Wet Bulb Globe
Temperature Index
Incorporates the impact
of solar intensity

Use underlying
variables

Capture the relationship
in data
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A brief overview of Long Short-Term Memory (LSTM) approach

LSTM Recurrent Unit

Cell state

Hidden state

h,_

.......................................................................................................

..................

Forget Input Qutput
gate gate gate

Methodology
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0.04

0.03

0.02

0.01

-0.01

-0.02

-0.03

-0.04

Female All Bands Mortality rate (Annualised gx, residuals)

25

TEMPERATURE (DEG. C)

4-year, ca. 360 periods validation set, 2015 to
2019

Clear relationship between climate variables and
mortality is observed in the predicted mortality
rates.

Fitted mortality trend in line with observed.

Calibrating an ML driven mortality model

Female 90+ Mortality rate (Annualised gx, observed)
0.06

0.05
0.04

0.03

0.02

0.01

0 5 10 15 20 25
TEMPERATURE (TMAX, DEG. C)

Female 80-90 Mortality rate (Annualised qx, cbserved)
0.018
0.016
0.014
0.012
0.01 o ©
0.008 =

0.006
0.004
0.002

0
60% 65% 70% 75% 80% 85% 90% 95%

RELATIVE HUMIDITY (%)

Female 90+ Mortality rate (Annualised gx, observed)

0.06
@
0.05
<]
o
0.04 P

0.03

0.02

0.01

0
2300 2350 2400 2450 2500 2550 2600 2650

WEEKS SINCE 1ST JAN 1970
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Female 90+ Mortality rate (Annualised gx, predicted)

0.06
0.05

0.04

o gﬂg%ooﬁ

VO ke s,

0.02

0.01

o] 5 10 15 20 25
TEMPERATURE {TMAX, DEG. C)

Female 80-90 Mortality rate (Annualised gx, predicted)
0,018
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0014
0.012
001
0.008 0o
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0.004
0.002

0
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Female 90+ Mortality rate (Annualised gx, predicted)
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45
- Weekly Tmax - Degrees C - RCP2.6 Weekly Tmax - Degrees C - RCP8.5 . RCP 85 features 3 Steeper increase in Weekly
- maximum temperature (and other temperature
£ i | | variables considered) during summer than
=] Ll L bl 1l 1 ‘ ; l i i
g 25 ” 'l" H“ T H I].“r“i”tggﬁgg ‘ i | I h durlng winter.
2 20 il RGOS i LA * RCP 2.6 features an increase in temperatures
z 15 i I “ I | H I overall but significantly lower than RCP 8.5.
wE A G O U A ‘ o . .
o LULL TR T LU « RCP 8.5 features a reduction in relative humidity
WEEKS SINCE 1ST JANUARY 1970 . .
5 through the century, in particular, around the
0 1000 2000 3000 4000 5000 6000
summer seasons.
110
January 2005 e e v el s o « RCP 2.6 features a modest change in relative
> 100 humidity.
% T {IfY T T | AT AT T T T T « Average Wind Speeds (not shown) stay
= 50 |l “l“, | il ! Li | | relatively stable between the two scenarios.
3 i ‘“H it lo T | I
& i) w“\ LU 1 | ; | . .
70 | i UL ML [ | Issues with the use of this data
60 «  Modelled climate data diverges from the 1st of
5 WEEKS SINCE 1ST JANUARY 1970 January 2005 for the two scenarios.

0 1000 2000 3000 4000 5000 6000
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RCP2.6 - Predicted Mortality - Male 95 years - 2040-2049 RCP8.5 - Predicted Mortality - Male 95 years - 2040-2049

y __ A few observations from our
% initial mortality projections

o
w
e
w

0.25 0.25

Mortality Rate
o
N

I s * A reduction in cold related deaths as

0.15

Mortality Rate
o
~N

o
i
[=}
[

temperature rises in the winters under
0 s 1 15w s »  x o o s e s w = o s s RCP8.5. This pattern is observed for all
e e age buckets as the century progresses.
RCP2.6 - Predicted Mortality - Female 60-69 years - 2030-2039 RCP8.5 - Predicted Mortality - Female 60-69 years - 2030-2039
- * In the RCP8.5 scenario in particular
' and in the RCP2.6 scenario, we expect
an off-setting impact from an increase
g oo g o in heat related deaths.
v PSP ou oo = While some heat related increases in
e e e e mortality rates is observed, we believe
RCP2.6 - Predicted Mortality - Male 70-79 years - 2090-2099 RCP8.5 - Predicted Mortality - Male 70-79 years - 2090-2099 this impaCt is miSSing from the
historical data series for England and
- - e Wales
£ 0015 Z oot Ny e s L
E 001 § 001
i ’ . B Week\j[T)Max(ngsrees C) v - b - ’ ) B B Week\jiMax(Dezgsrees C) v - v "
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Further insights from our initial
LSTM CLIMATE-MORTALITY MODEL RESULTS - RCP8.5 VS RCP2.6

mortality projections
2020-2040 2040-2060 2060-2080 2080-2100

oo ~ — - Areduction in cold related deaths as

-0.10% temperature rises in the winters under
L;f o / — —Males 60-69 RCP8.5, compared to RCP2.6.
z — —Males 70-79
2 o30% — —maessoss  ©  This pattern is observed for all age buckets as
Z o — —Males 90+ the century progresses.
5 — —Females 60-69
% 0.50% — —temaess00e | ©Inthe RCP8.5 scenario in particular and in the
: o Females 80.89 RCP2.6 scenario, we expect a greater off-set
E — —Females 90+ from an increase in heat related deaths.

-0.70%

0.80% Improvements needed:

Climate-Mortality Period (2020t0 2100)

*  More granular mortality data

* Include recent data (post-2014)
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Casos - Year 2015
(Log Scale, 99th Percentile Max)

A decade of weekly dengue cases | ”

e Municipality-level data « Weekly records S e P I I S 1 O S S
e Ability to aggregate at sub-region, region & ey B 3 Eo LB
State ’ 20 :‘::' de 20 ':.v,;:-. ‘de 20 v ":Q“‘,!'\i“:";. 20 .‘.’: ? :"..‘-

B By ol g’

Key Finding: -70 -60 -50 -40 -70 -60 -50 -40 -70 -60 -50 -40 -70 -60 -50 -40
2024 spike significantly above historical f; & : L CH : %k i o
average e O N ® e 5
g ., :- .:‘.— :::, wt i . v ~. ‘ 2 :
. . . 20 v :‘,‘J:!P?’A o -20 o ,"."L‘;.‘,:J’. 20 AT -20 i g
Contributing factors: P %
* EI Nino weather events
«  Four circulating virus serotypes S - ,, o ,, s -
» Variable public health responses St L T ; st | ” . =] “
(b LS A o “; Wy 2 . g .. &« 10 L RS e E ‘~ o .‘."‘
1 15 3 1 : ’ 1 ..' }-.
20 q -20 v 20 P e ‘ v 2 ,.;, 3 “ ":N/

5 0 5 5
Longitude Longitude Longitude Longitude
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A look at the available climate data

Available:

Temperature Evolution Across Years

Rt Evolution Across Years

Humidity, Temperature (min/max/avg) A s 2ons
W\ M WA — o0 2o
IR Ay
H H . g 25 X “’f‘é{dv, \| N\ w .“ (A W 2023 \ 7073
Missing: . A DN V| \ ane , s
~10% of data; No precipitation . | \y’\‘\\%( W \n e LA
: AN R A LRGN
ol VTV J,‘\ { \ i"_\.f:',“"’;'tf--f\i{‘ \;7»96 M"/V '.'\i.,’ \(*
Challenge: 123 | | |
Data IS nOt granU|ar (Weekly’ nOt dally) - Cases Ev;\:et::::;oss Years Therma Ince::‘o'::::r: Across Years
unable to derive key climate indicators, such o Ll s
. 27 ;w | /‘ :.',\) \ : zo11
as: 2 | O Iy | =
*  Number of days exceeding a 2001 f\' \ J Y, o
precipitation threshold | % A%\l A\ I 223
Lo £ 50| 2025 é .,"Iﬁ | \/ I 2025
* ldeal temperature-humidity . Ay \A,_,‘.l{,,}y)‘fx \.,;‘
. . . . 100 i \) |
combinations for mosquito breeding i*’/
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How to build features for our Machine Learning predictions

TMIN - S30 Paulo (Southeast)
(-23.600, -46.600)

Location Validation: Target vs Climate Grid Points

Copernicus hourly climate data:
Temperature, Humidity, Evaporation, Precipitation, Vegetation

Hourly resolution enables:
«  Daily/weekly fluctuations
*  Cumulative metrics

* Lagged indicators

Longitude

Result:
Captures nonlinear climate-dengue relationships:
«  Daily/weekly temperature and humidity fluctuations

«  Cumulative precipitation or number of rainy days above
specific thresholds

« Lagged climate indicators to capture delayed effects on
mosquito population growth

TAVERAGE (*C)

Latitude
L
=]

o
s
Mean Vegetation Cover

=75 =70 -65 -60 =55 =50 —-45 -40 =35
Longitude
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Overview of results and their limitations

70/15/15 train/validation/test split « _
. . Train Set (77 weeks, from 2022 onwards)
Strong generalization s A — o

MAPE(CI95): 17.0%
175000

Dengue Cases: BRAZIL (National Aggregated)

150000

« Regional aggregation reduced

Cases

municipality-level noise

- Model captured climate-dengue
relationships (evident in 2025)

« 2024 spike not captured: L
unprecedented, absent from

Test Set (76 weeks)

training data ——

RMSE: 92447.77
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Detailed results

Dengue Cases: Mato Grosso do Sul (State 50) - Aggregated

Traln Set (77 wouks, from 2022 onwards]
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Dengue Cases: Campo Grande (Region 5001)

Results (2/3)

Dengue Cases: Dourados (Region 5002)
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Train Set (77 weeks, from 2022 nwards]

hctunl .
I s Won iy

2500
m
]
A s
o ;
W
s
—
o —
* os fo Fa ™ an Do Feo an
) ki ez = x E2 072 w2 X
[
Test Set (76 weeks) Test Set (75 weeks)
— fonal
Fratcod
po
man

Dengue Cases: S3o Paulo (Region 3501) Dengue Cases: Bauru (Region 3503)

Train Set (77 weeks, from 2022 cnwards) Train Set (77 weeks, from 2022 anwards]

Procicses

N — bl

a0

000

"
0
an " o e e e an s as P on o e 1o -
) # i) = ) a5 a5 = & £ ) 5 25 = & =
o o
Tast 56 76 waske) Teat 30 76 waak)

— el
[

u ot oec reo Apr an
1 224 a3 2 mz it = Ei) =2 e = E i s g 3 i

g Fon ar e sy ot [ Fon pr an A

EAA Anniversary Conference | 4 December 2025 | Page 33



*

x european

* actuarial
academy

Outlook

Future improvements:

« Climate zone-based spatial
aggregation

« Advanced models: ST-
GNNs with LSTM layers

* Add public health response
data

« Climate change scenario
modeling (SSPs)

Approaches

Signal-to-Noise Comparison

Region

Intermediate 4

Hybrid_Clust

Enhanced_Cli

Municipality 1

0.00 002 004 006 008 010
Signal-to-Noise Ratio

0.12

Results (3/3)

Top Approaches - Quality Profile
Temporal
sistency

= Municipality_Le
#— Intermediate_Re

Epi —8— Enhanced_Climat

Coherepice

SNR

Compactnégs

imate
Homogeneity
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Introduction

Forecasting Emissions

Market Risks

Case Study A — Mortality

Case Study B — Emerging Risks

Conclusions
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Our concluding remarks

Climate Scenarios:

*  Outcomes will be (highly) conditional on
climate scenarios

*  While we certainly cannot predict which
scenario will materialize, we need to think in
terms scenarios and their likelihood

Transitional Market Risks:

« Various assets, not only coal mines, can
become stranded

*  Even without stranding, some assets will lose
value

* Portfolio-level KPls are very difficult to
produce, yet worthwhile

Conclusions

Physical Climate Risks:

Climate mortality risks are well-researched in
actuarial practice

Emerging vector-borne diseases (dengue, malaria,
Zika) need greater attention as climate zones shift
Actuaries must expand risk frameworks beyond
traditional temperature impacts

Machine Learning in Climate Modeling:

ML models effectively capture nonlinear climate-
mortality dynamics

Caution needed for long-term projections: models
trained on historical data may not capture
unprecedented future scenarios

Regular recalibration with emerging data is essential
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Thank you!

Please rate the conference via the survey-link you will receive per email.

Visit our website Follow us on LinkedIn

www.actuarial-academy.com www.linkedin.com/company/642904

for more events. for updates & actuarial fun.



http://www.actuarial-academy.com/
http://www.actuarial-academy.com/
http://www.actuarial-academy.com/
https://www.linkedin.com/company/642904/
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