Maiden Webinar on Climate Risk
4th December 2024

Climate Risk, Implications and Mltlgatlon A

Piyush Jain, Appointed Actuary, Kshema General Insurance Limited
Avanish Bankar, Business Actuary, Shriram Life Insurance Company Limited

Institute of Actuaries

of India



Overview of Climate Change (1) A

» What is Climate change AT daS

— Climate change refers to long-term shifts and alterations
in temperature, precipitation, and weather patterns on

Earth.
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Overview of Climate Change (2) A

 Greenhouse effect et

— Climate change occurs due to greenhouse effect caused
by excess carbon dioxide (CO,), methane (CH,), and
nitrous oxide (N,O) causing Earth’s temperature to rise.
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Overview of Climate Change (3) A

» Highest ranked global risk: - lormeede

Risk categories

I:
| Geopoiitica 66% 53% 46% 42% 39%
| societa
| Technological
1 208 3 4

5!?\

Extreme weather Al-generated Societal and/or Cost-of-living crisis Cyberattacks
misinformation political polarization
and disinformation

Source

www.actuariesindia.org




Overview of Climate Change (4) A

SOCIAL AND ECONOMIC IMPACT bttt ot Aeneren o bl

OF CLIMATE CHANGE

Relocation of @ P

e The cost of adapting whole towns
* coastal areas to rising s
sea levels )
2 Shrinking i
productivity
of harvests &ﬁ

Prices of basic foodstuffs

and consumer goods Q‘
will rise

Loss of the capacity to
work due to heat

More wars to gain
access to limited
2 resources Extreme meteorological
phenomena will cause

widespread poverty
Fresh water will be
‘@ in short supply in Diseases will spread due to
some areas higher temperatures :
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Overview of Climate Change (5) A

« Unique Characteristics: et e o
Far-reaching Uncertain and
. . . Foreseeable
impact in breadth Extended time
. . nature
and magnitude horizons

Dependency on
Irreversibility short-term
actions
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Evidence of Climate Change (1) A

* The past few decades have seen an increase in ..o
extreme weather events worldwide. Rising
temperatures lead to:
— melting ice caps,
— rising sea levels, and
— more frequent droughts, floods, and cyclones
— Increased frequency of heatwaves, forest fire etc.
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Evidence of Climate Change (2 A
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Evidence of Climate Change (3)
* Why Skepticism:

[ Boiling Frog Syndrome }
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Climate Change in India (1) A

A
A U
i, .,
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Global Climate Risk Index: Ranking 2019
B -0 B 11-20 0 21-50 | | s1-100 >100 | No data
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Climate Change in India (2)

A
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India experienced extreme weather on 93% of the days during the first nine months of 2024 —

255 out of 274 days
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Impact on Indian Agriculture (1) A

» Agriculture contributes 18% to India's GDP and employs 50% of the
WO rkfo rce . Institute of Actuaries of India
 Weather disruptions, like changes in temperature, precipitation and

solar radiation, affect the agriculture ecosystem.
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Figure: Year-wise damage due to natural extreme events in India
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Impact on Indian Agriculture (2) A

Institute of Actuaries of India
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Figure: Projected crop yield loss across world

» Productivity of cereals would decrease (due to increase in temperature and decrease in
water availability (especially in Indo-Gangetic plains).
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Impact on rainfall pattern (1) A
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Figure : All-India averaged JJAS rainfall shows a slightly increasing trend at the rate of 3 mm/year

JJAS stands for June-July-August-September, which is the period of the Southwest
Monsoon (receives around 76% of its total annual rainfall)
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Impact on rainfall pattern (2 A

Institute of Actuaries of India

Key observations:

» Western and Southern India (dark blue) saw significant rainfall
increases (>30%)

* Indo-Gangetic plains, northeastern India, and Himalayan
regions (red shades) experienced decreased rainfall

» Most of central India shows moderate increases (light blue)
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Changes in last decade compared to baseline (%)
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Figure: Changes in Southwest Monsoon rainfall in last decade (2012-2022) compared to climatic baseline (1982-2011)
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Impact on rainfall pattern (3 A

Institute of Actuaries of India

Key observations:

» Both western and eastern coastal regions show significant
increases (blue shades)

 Parts of northern India, particularly some Himalayan regions,
show decreases (red shades)

» Central India shows moderate increases (light to medium blue)
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Figure: Changes in Northeast Monsoon rainfall in last decade (2012-2022) compared to climatic baseline (1982-2011)
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Impact on rainfall pattern (4) A

Institute of Actuaries of India

Key observations:

» Western and Southern regions (blue shades): Significant increase
in heavy rainfall

» Northern regions (beige/yellow shades): Slight decrease in heavy
rainfall

* Central India (light blue): Moderate increase

Change in frequency (no. of days/year)
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Figure: Changes in the frequency of heavy rainfall days in last decade (2012-2022) compared to climate baseline (1982-2011)
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Impact on rainfall pattern (5) A

Institute of Actuaries of India

»  Southwest Monsoon Changes:
= Western/Southern India: Major increase in rainfall
= Northern India: Decrease in rainfall (India's primary agricultural belt)

» Northeast Monsoon Changes:
= Both western and eastern coasts: Increased rainfall
» More scattered and localized changes

» Highest GDP states showing increased heavy rainfall:
» Maharashtra, Tamil Nadu, Gujarat, Karnataka

Impact: Changing rainfall pattern will affect agriculture and water resources
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Agricultural Vulnerability (1) A

Net Sown Area " Degraded & Waste Lands

a A A W
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Agricultural Vulnerability (2) A

Cyclone Proneness Flood Proneness

A

N

A
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Agricultural Vulnerability (3) A

Drought Proneness N Available Water Holding Capacity of Soil

* Institute of Actuaries of India
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Agricultural Vulnerability (4) A

Stage of Groundwater Development Rural Population Density

N N

A
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Agricultural Vulnerability (5)

Change in Maximum Temperature Change in Minimum Temperature

(2021-2050 over 1961-1990) . (2021-2050 over 1961-1990) " A
A Institute of Actuaries of India
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Agricultural Vulnerability (6) A

Change in Number of Cold Days during December - February = Change in Number of Frost Days during December - February
(2071-2098 over 1961-1990) (2071-2098 over 1961-1990)

2 y i .
A Institute of Actuaries of India
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Agricultural Vulnerability (7) A

Vulnerability of Agriculture to Climate Change Vulnerability of Agriculture to Climate Change
(2021-2050) S (2071-2098)

i Institute of Actuaries of India
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Extreme Weather Events (1) A
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Figure: 2024 Vijayawada floods

» In early September 2024, Vijayawada, a city in Andhra Pradesh, India, experienced severe
flooding triggered by exceptionally heavy rainfall that began on August 31, 2024.
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Extreme Weather Events (2)

Institute of Actuaries of India

Figure: 2024 drought in Beed district in the state of Maharashtra
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Socio Economic Impacts (1) A
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Figure: The cumulative marginal effect of temperature shocks on food and headline inflation
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Socio Economic Impacts (2
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Socio Economic Impacts (3) A

Rural Poor Agricultural Workers

Institute of Actuaries of India
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Socio Economic Impacts (4) A

Rural Population Density Area Owned by Small and Marginal Farmers
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Adaption Strategies (1) A

National Action Plan on Climate Change (NAPCC) is India's comprehensive framework for
addressing climate change, featuring eight core missions focused on sustainable agriculture,
enhanced energy efficiency, water conservation, and maintaining ecological balance.

Institute of Actuaries of India

National Solar
Mission

National Mission

for Enhanced
Energy Efficiency
. National Mission
Climate on Sustainable
Habitat

Changes
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Adaption Strategies (2) A

National Mission for Sustainable Agriculture (NMSA) focuses on making Indian agriculture . % &
more climate-resilient through improved farming techniques, soil health management, and water

conservation practices. Institute of Acueries of Indic

National Mission for Sustainable Agriculture (-
Department of Agriculture & Farmers Welfare

Ministry of Agriculture & Farmers Welfare, Government of India em T T @ i

Pradhan Mantri Krishi Sinchai Yojana (PMKSY) is a centrally sponsored scheme that aims to
expand irrigation coverage with the motto "Har Khet Ko Pani" and improve water use efficiency

through precision irrigation technologies.

Pradhan Mantri Krishi'Sinchayee! Yojana
(PMKSY)’ ,

Har Khet ko!Pani

More Crop Per.Drop

\

www.actuariesindia.org




Adaption Strategies (3) A

Soil Health Card Scheme provides farmers with detailed information about their soil's nutrient
status and recommended fertilizer dosages.

Institute of Actuaries of India

. Nutrient Dashboard

SOIL HEALTH

Mitrogen Phosphorous Potassium

@ High  © Medium @ Low ® High  © Medium @ Low @ High  © Medium @ Low
pH EC

Swasth Dhara, Khet Haraa

® High B Medum @ Low ® sikaline Acidic @ Neutral @ Non Saline W Saline

Pradhan Mantri Fasal Bima Yojana (PMFBY) is a comprehensive crop insurance scheme
that provides financial support to farmers in case of crop failure due to natural calamities,
pests, and diseases, with low premium rates and quick claim settlements.

Pradhanmantri Fasal Bima Yojana

www.actuariesindia.org



Mitigation Strategies (1)

Institute of Actuaries of India

Climate-resistant crops are specially developed varieties engineered to withstand environmental stresses like
drought, floods, heat, and salinity, helping ensure food security in the face of climate change through enhanced
adaptability and resilience.

Sweet Potatoes
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Mitigation Strategies (2) :
=

Institute of Actuaries of India

Water conservation encompasses efficient use and protection of water resources through methods like
rainwater harvesting, watershed management, and recycling of wastewater to ensure sustainable water
availability
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Mitigation Strategies (3) A

Institute of Actuaries of India

Organic farming helps combat climate change by sequestering carbon in soil through practices like crop
rotation, composting, and avoiding synthetic fertilizers, while reducing greenhouse gas emissions associated
with conventional agriculture.

Sikkim is the first organic state in the world
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Future Projections A
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Insurance Solutions A

Parametric insurance is an innovative risk management tool that provides pre-specified
payouts based on measurable parameters (like rainfall, river water depth, or wind speed)

rather than actual losses, offering quick and transparent settlements without requiring loss sttt of Acuares offndle
assessment.
oy (2] o o
s =< D VALUE IS ABOVE A i i
;-_ _‘ CYERTA\N LEVEL -*- %‘
~\ N L]
&; a LQUIDITY AS AND WHEN NEEDED YOUR BUSINESS RECEIVES A PAYOUT
G )
Verify against object Payment issued
P third-party dat
Qualifying ’
O '0) : 3 : ® - Q
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Insurance Solutions

Droughts

Financial support for farmers
and water-dependent
industries to manage crop
loss and water scarcity.

Triggers could include:
» Soil moisture levels

» Temperature anomalies

Aviation

Pays when a predefined
rainfall threshold exceeds,

leading to:

» Landing delays

» Flight diversions

» Flight cancellations
>

Additional fuel expenses

/
e
“~

\

~
-~

Heat Wave

Coverage against financial

losses such as:

>

vV VYV V V¥V

Crop losses

Business interruption
Healthcare costs
Infrastructure damages

Livestock losses

A

Institute of Actuaries of India

o=

=

Loan
Portfolio

Protects those who lack
sufficient collateral and are
susceptible to climate

shocks like:
> Floods
» Droughts

» Cyclones
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Insurance Solutions

&

Agriculture

Risks covered could include:

» Unseasonal/Heavy

rainfall
> Pest outbreaks

» Consecutive dry days

A

Warehouse

Enhances warehouse
resilience by protecting

against events like:

» Excess rainfall leading to
non-utilization of

warehouses

» Damage to stored goods

)\ _{
/l l\
Wind Energy

Pays when Annual Energy
Production (APE) is less than
decided threshold per year,

because of events like:
» Low wind speeds
> Extreme weather events

» Wind yield volatility

Institute of Actuaries of India

Q&'\\'

Floods

Payouts based on predefined

parameters or indices like:
» river flow rates
» water levels

> Rainfall Levels

www.actuariesindia.org



Thank You
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