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Climate crisis

» Economical costs related to extreme weather events

Global Billion-Dollar Weather Disasters, 1990-2020

Figure 1. Annual economic damage caused by weather and climate-related extreme events in the EU Member States
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Natural disasters and economy

» Natural disasters can affect economy and financial systems through a
range of transmission channels

Climate risks

Transition risks
« Policy and regulation
« Technology
development
- Consumer preferences

Physical risks

« Chronic (e.g.
temperature,
|precipitation,
agricultural
productivity, sea
levels)

- Acute (e.g. heatwaves,
floods, cyclones and
wildfires)

Climate and economy feedback effects

Transmission channels

Climate risks to financial risks
Economic transmission channels

Micro
Affecting individual businesses and households

Businesses

Property damage and business
disruption from severe weather
Stranded assets and new capital
expenditure due to transition
Changing demand and costs
Legal liability (from failure to
mitigate or adapt)

Households

+ Loss of income (from weather
disruption and health impacts,
labour market frictions)

« Property damage (from severe
weather) or restrictions (from
low-carbon policies) increasing
costs and affecting valuations

Macro
Aggregate impacts on the macroeconomy

Capital depreciation and increased investment

Shifts in prices (from structural changes, supply shocks)
Productivity changes (from severe heat, diversion of investment to
mitigation and adaptation, higher risk aversion)

Labour market frictions (from physical and transition risks)
Socioeconomic changes (from changing consumption patterns,
migration, conflict)

Other impacts on international trade, government revenues, fiscal
space, output, interest rates and exchange rates.

NGFS, 2022

Credit risk

« Defaults by businesses
and households
« Collateral depreciation

Market risk
Repricing of equities,
fixed income,
commodities etc.

Underwriting risk
Increased insured losses
Increased insurance gap

Operational risk
Supply chain disruption
Forced facility closure

Liquidity risk
Increased demand for
liquidity
Refinancing risk

Economy and financial system feedback effects

Financial system contagion
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Climate crisis

» Considerable economic losses and increasing global inequality as a result
of historical and future climate change

» Most empirical assessments of the impacts of climate on macro-economic
growth are subject to limitations, most studies only consider changes in
annual averages of climate variables

Kotz et al., 2021. Day to day temperature variability
reduces economic growth. Nature Climate Change.
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Change in growth rates per exira degree of day-to-day temperature variability (percentage points)
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Nature crisis

« We are currently observing an unprecedent decline of natural
ecosystems and their vital services

» Drivers of nature loss: climate change, invasive species, land use
change, overexploitation of natural resources, pollution

FARMLANDS FORESTS FRESHWATER GRASSLANDS, SHRUB- MOUNTAINS OCEANS & COASTS PEATLANDS URBAN AREAS
Croplands and pastures Tropical, subtropical, Rivers, lakes, wetlands LANDS & SAVANNAHS Found on all of the world’s Tropical, temperate and Wetland habitats with Cities, towns and villages.
(modified grasslands on temperate, boreal and and other inland waters Shrublands, shrubby continents, in biomes from polar marine ecosystems organic peaty soils (e.g. Habitats in green spaces
which domestic animals polar forests, plantations, woodlands, heathlands, hot deserts to tropical from shallow coastal to marshes, swamps, fens and waterways

are grazed) low-density woodlands savannahs, steppes and forests to polar ice caps deep sea and bogs)
and agroforests grasslands
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Nature crisis

. Biodiversity
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This artwork illustrates the main findings of the article, but does not intend to accurately represen its results (https://doi.org/10.1038/541586-020-2705-y)

Global view of priority conservation areas when giving equal
weight to biodiversity, carbon storage and water quality
(Jung et al., 2021)

Expected trends in global biodiversity indicators pointing to the need
for ambitious conservation and transformative change in the food
systems (Leclere et al., 2020)
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Climate and Nature

 Nature and climate related risks are

int e rc on n e Ct e d ;iog:r:l};jn;::;;;l?;s between biodiversity, climate change and land use
« Biodiversity and ecosystem services play essential Croenhouss gos misions, o
role for climate regulation o™ DEGRADATION &
sinks Biome shifts, L
. - - . regional desertification,
* The loss of biodiversity will further accelerate ’c: drought, fire,
. . . regional water stress
climate change if ecosystems are not effectively ”
protected -
. . >)) f REDUCE}
« Climate change contributes to the loss of [, Human J
biodiversity and ecosystems (ecological regime \ /
shifts, disruption of critical ecosystem services, N N Fevtinction” Loss of
. . . eauc terrestrial fl‘S‘-’S
irreversible impacts) and marine cabon funcloning
carbon sinks
Species range
loss, extinction risks,
ocean acidification, BIODIVERSITY
phenologieal mismateh LOSS
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C I i m ate a n d N atu re Seasonal patterns of relative change

Resulting from potential afforestation
a
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Example: forests

« Store large amount of carbon and provide essential
ecosystem services

» Forestation and deforestation changes the Earth’s
energy balance, affecting atmospheric and ocean
circulation
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Changes in cloud fractional cover following potential
afforestation as derived from satellite data (Duveiller
etal, 2021)
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Climate and Nature related risks

The global economy and financial systems are v
embedded in the biosphere
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More than half of global GDP — some 40 trillion € - ol

depends on nature

Nature related risk encompasses biodiversity loss
and ecosystem degradation

Double materiality:

financial institutions are significantly exposed to nature and%? K

climate related risks

mitigation, sustainable use of natural resources and nature

financial system can promote nature conservation, climate ﬁ"“@” %
restoration
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Increasing resilience of economic and financial systems

ECOSYSTEM
SERVICES

» Substantial threat to financial stability and the broader
economy via both transition and physical risk

* Nature-positive economy: reduce and remove the
drivers and pressures fuelling the degradation of
nature, actively improving the state of nature and
ecosystem services it provides

* Asses double materiality: (i) exposures to biodiversity (e " e —
loss, (ii) impact on biodiversity loss (biodiversity L= s

footprint)

* |dentify principal drivers of nature loss related to financial
institutions

IMPACT ON
COMPANIES
including
financial
institutions

A nature-positive economy reduces risks for
macroeconomy and financial stability

Decouple economic

activity from drivers
\ of nature loss

Source: Cambridge Institute for Sustainability Leadership NATURE-POSITIVE

ECONOMY
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Increasing resilience of economic and financial systems

Nature related risks in many ways more difficult problem to address than climate
change

Important role of data and models
« Data availability and quality (climate and nature related data)
* Nature/ecosystem modelling and financial/economic modelling

 Expand land use and biodiversity models in climate scenarios to maximize interoperability
and assessment of climate and nature related risks

« Supply chain consideration — nature scenarios are more sector and geography specific

» Explore possibilities of initiatives such as Destination Earth - an ambitious initiative of the
European Union to create a digital twin — an interactive computer simulation — of our planet

« Tipping points and extreme scenarios, irreversible changes
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Increasing resilience of economic and financial systems

« Nature-climate nexus is required

« Unintended consequences for nature when focus is exclusively on climate mitigation
and adaptation

«  Compounding effects from interaction between climate change and nature loss,
importance for disaster risk management

« Synergies and cost efficiencies when addressing climate change and nature (avoid
risk of building isolated strategies and funding solutions)

+ Better management of systemic risk of the broader financial sector
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Natural disasters and economy — Al opportunities

 We need to work on better understanding of transmission channels
(nature and climate related risks)

Underestimation of impacts, transmission channels not captured in entirety, limited
assessment of cascading risks

Direct and indirect impacts of extreme events
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A o Guo et al, (2014) B Burgess et al, (2013) c Hsiang & Narita (2012) D Anttile-Hughes & Hsiang (2012) Scenarios differentiated by duration and magnitude
. o 0010+ 0- g 6- closed toiket
F - g Damage / GDP g ,
2o 5 os- g s £, AL
= B ki g refrigerator;,/ / 7 G
2 T T R R Climate events
E e 3 a- 2 AL
2 u- gn = 2 N2 “Lstrong walls '
- Killed / Papulation s
o T T T T T i T T T T 2 T T T T ¢ T T T T T T T
0 % 50 7 100 6580 7579 58 235 0 20 @ & 05 510 1045 1520 20-25 2530 3035 >35 Physical direct impacts (first-order damages)
Daily temperature (percentile; Daily average temperature (°F, Area avg, maximum cyclone wind speed (m/s) Area avg, maximum cychone wind speed (m/s] . o .
tytemperature ) b average temperature (F) 8 " eed (/) & " peed (/) e.g., destruction of critical infrastructure,
E Maize yields (USA) F Agricultural income (Brazil) G Labor supply (USA) H Math test scores (USA) production and housing
Schlenker & Roberts (2009) Hidalgo et al, (2010) Graff Zivin & Neidell (2014) . Graff Zivin et 2], (2015) !
0.05- = E =
: B T P
% o é 0- i % 0- H H H
s 2 ] =1
: T £ § -
£ oos| < om- 3 g - Transmission channels
@ g £ 5 5
K 2 T o £ and cascading effects
B - 2 5
0,085 - E E -
s ]
=015 - -}
T T T T [ R R R w— T T T T p 5 T T T T
0 0 EY E W0 s o2 4 0 1 o2 3 ] 5 2 3 3
Hourly temperature (°C) Rainfall (standard deviations) Daily maximum temperature ('C) Daily average temperature (°C)

Physical indirect impacts

(Second-order damages)

Impacts on the Impacts on the Impacts on the
economy public finance financial sector

Source: Carleton and Hsiang (2016)

Source: World Bank.

www.ecb.europa.eu ©




Natural disasters and economy — Al opportunities

» Modelling different structure of responses to climate shocks, also in terms
of temporal evolution
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Natural disasters and economy — Al opportunities

» Important role of Al in timeliness of risk identification and monitoring
« Explanatory modelling (evidence based policy decisions)

* Focus on predictive accuracy, but models need to be also trustworthy,
interpretable, robust, accountable and secure

« Al can improve our ability to better assess the cascading risks from
natural disasters to economy, but we must first recognize and overcome
Al's limitations in order to reap its benefits

Al implementation and adoption require interdisciplinary, multi-
stakeholder and collaborative effort

www.ecb.europa.eu ©



