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- A refresher: climate risk assessment

O Central Bank Perspective Spillovers from physical hazards to financial systems
 The objective is to assess the
propagation of physical risks into the Physical hazards (eg: floods, heatwaves, etc.)
1

economy and the financial systems.

Direct impact (damages to real estate/property, infrastructure,)
Secondary effects (business interruption, supply chain disruption)
Macroeconomic effects (lower productivity, socioeconomic changes, loss of hh incomes)

I |

Non-financial corporations

Financial Institutions

* Impacts on financial statements
) » Higher probability and magnitude of

financial losses to
sectors/assets/vulnerable regions.

* Increased insurance
* Repricing equity/debt issuance
* Repayment ability




- A refresher: climate risk assessment

O Ministry of Finance Perspective

O Assess the propagation of physical risks through:

 Lower tax revenues

* Lower dividends of SOEs

« Higher cost of borrowing

« Lower fiscal spaces

« Stranded SOE capital

« Infrastructure damage, etc.

O These assessment requires granular and spatially explicit data on exposure and
vulnerability to hazards

* Households (income, productivity, health, ...)

« Businesses (revenues, cost,...)

« Government sectors (infrastructure, SOEs, assets, ...)
* Financial system (loans, insurance, ....)



¢ G20 Data Gaps Initiative (DGI-3)
Climate-Related Recommendations

G20

DATA. GAPS INITIATIVE 3

Rec #1 Rec #2 Rec #3 Rec #4 Rec #5 Rec #6 Rec #7

Climate Change
Mitigation and
Adaptation

Current and Capital
Expenditures

Greenhouse Gas Energy Accounts Carbon Footprint Green Debt and Forward - Looking Government
Emission Accounts of Foreign Direct Equity Securities Physical and Climate —
and National Investment Financing Transition Risk Impacting
Carbon Indicators Subsidies
Footprints

DELIVERING INSIGHTS FOR ACTION




- Methodological Framework: Measuring Risk using Geospatial
Data

Coverage Measuring Risk Definitions
Ext T t =
. xtreme Temperature '
= Precipitation O DATA GAPS |N|T|AT|VE3
@l e | <> =2
hi = Floods 8 , o .
= Wildfires Concept Note: Data Gaps Initiative (DGI 3) Recommendation §
1. Physical = Tropical Cyclones Hazard/ Event + Exposure + Vulnerability Forward-looking Physical and Transition Risk Indicators
Events = SealLevel Rise Prelminar D
= Others (Preliminary Draft
.~ INTRODUCTION
=  Shifts in Economic
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ublic i uctu ), fi , fi i , . -
n@ = Technological i comparable data for the most urgent policy needs. The IMF staff, in close cooperation with the
advancements Financial Stabilty Board (FSB) Secrefariat and the Inter-Agency Group on Economic and Financia

2. Transition - Ch . » . o . .
Events anges in |||I|I|| Statistcs (IAG), and in consultation with participating econarmies, have developed a workplan caling for

Consumer and

Market Sentiment o . .y .
= Changes to Legal Forward-looking estimates based on climate financial innovation and inclusion, access to private and administrafive data, and data sharing.

Frameworks scenarios
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hetler data to understand climate change, together vith indicators that cover income and wealth,




‘ Overview of Potential Data Sources

= Performing bespoke climate risk assessment or computing risk indicators necessitate the utilization of diverse
datasets (see Figure below).

= Access to granular data for climate change hazards, exposures and vulnerabilities can greatly enhance the
ability to obtain accurate estimates of associated risks

National Data

*National Accounts; Climate and Environmental Statistics
*Census Data; Household Data; Business Registers; Capital Stock Data; Property Assessment Data; among
others.

Earth Observation and Sensor Data (Public

*Earth Observation/ Satellite Data: European Space Agency, Copernicus, NASA, and others.
*Map services: Open Street Maps, Google.

Non Public

*Private Data: Jupiter, ICE
*Administrative/Supervisory Data

Forward Looking Scenarios
*NGFS, IEA, CMIP6 Shared Socioeconomic Pathways (SSP), OPEC
*SSPs, Population, GDP




- Harness geospatial data | Better data, better policies

Geospatial Data

Better Policies

» Adaptation
 Mitigation
 Climate finance

Exposure SO\
Hazard s (paros Better Data LR

Vulnerability

oo e  Financial stability
m IJ-I
Technology ﬂEr
Models JRAWY
Skill '
Collaborations .
Curated data

Communication



I Floods Exposure | GDP Exposure to coastal flooding, Bangladesh

Scenario: Baseline

GDP exposure to costal flood, percent

Hot House (RCP8.5)®

US$, millions
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Source: Staff computations using flood data from Aqueduct Floods Map (WRI); Gridded Population (WB, CCKP); Gridded GDP (Murakami et al. (2021)




I Leveraging Geospatial Data | Exposure to Heat Stress

Share of population (SSP245 projection)

Exposed to at least 10 days with daily maximum temperature >= 35°C
2010

G20 Countries

Percent of population exposed to at least 10 days with daily maximum temperature >= 35°C
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IMF|Statistics computations using World Bank Climate Change Knowledge Portal gridded climate data

Source: IMF|Statistics computations using World Bank Climate Change Knowledge Portal gridded ciimate data.

Original citation: Eyring, V. et al. (2016): Overview of the Coupled Model Intercomparisan Project Phase 6 (CIIP6) experimental design and organization, Geosci. Model Dev. 9, 1937-1958,
DO hittps //doi.0ig/10.5194/gimd-9-1937-2016
Note: sofid line represent median. ribon shades represent the 10th and 90th percentiles.



- Leveraging Geospatial Data | Buildings Exposure

= Localized hazards (eg: floods) require granular
and geospatial data on the “built environment”,

such as:

o Residential buildings
o Commercial buildings
o Industrial structures

o Critical infrastructure
o Agricultural land, etc.

= Accurate climate risk assessment is

paramount to:
o Financial systems:
o Banking sector (mortgages)
o Insurance sector (losses and premiums)
o Bank regulation and supervision
o Public sector (revenue and spending)
o Overall economy (productivity)

Figure 1: Buildings exposure to coastal flooding, 2050

Coastal Flood: Histori: cal 2050: RCPB.S

Note: Buildings exposure to coastal flood.

» Historical ( ) vs. 2050 projection under RCP8.5 (Business as usual) (blue).

* Fly to destination 1 (New Orleans, USA) and destination 2 (Guayaquil, Ecuador).

* Flood intensity=100-years return period

Source: Flood data sourced from Aqueduct Floods (WRI) 11



- Floods Exposure | Buildings exposure, Bangladesh

Preliminary computations show that significant ) Riverine Coastal

share of buildings are exposed risks of flooding in | ‘m
2023: ‘“‘ ' '.

* 56% and 42% of value of buildings exposed to
riverine and coastal floodings, respectively.

» 22.8% and 28.3% of buildings area exposed to
riverine and coastal floodings, respectively.

Area: 22.8 % Area: 28.3 %

m ogiValue), US =
log(Value), US$ E 10 Bg(Faiuc) USE 0 10 20

Source: Staff computations using flood data from Aqueduct Floods Map (WRI); IMF compilation of Opensource Building Footprint Data from Google and
Microsoft. Imputed building values are downscaled to block level using population and nighttime light as determining factors.
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- Leveraging Geospatial Data | Business Exposure

= Climate change has detrimental effects on
businesses across the glob:

o Firm performance (productivity, profitability)
o Exports (BOP)

o Employment

o Critical infrastructure

o Agricultural land, etc.

= Climate risk assessment on businesses also

have implications on:
o Financial systems:
o Banking sector (business loans)
o Insurance sector (losses and premiums)
o Bank regulation and supervision
o Government sector (revenue and spending)
o Overall economy (productivity)

Location of businesses: World Bank Enterprise Survey
(2023)

% e
sy 1

Note: Buildings exposure to coastal flood (historical vs. 2050
projections under RCP8.5 (Business as usual) . Flood intensity=100-
years return period

Source: Aqueduct Floods
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¢ Leveraging Geospatial Data | Agricultural Exposure

= Agriculture is a key sector for many
economies with implications on

o Export (Forex/BOP)

o Food Inflation

o Employment

o Livelihood & subsistence

= Drought, unpredictable weather effect
agricultural activities.

= Climate risk assessment
necessitating granular geospatial
data on

o Location and size of parcels
o Crop type

o Agronomy

o lrrigation

IMF | Statistics

Crop land exposure to drought (in a dying Salton Sea, CA)

=

Source: The Salton Sea, an Accideht of History, Faces a New Water Crisis - The

New York Times (nytimes.com)
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https://www.nytimes.com/2023/02/25/climate/salton-sea-colorado-river-drought-crisis.html#:%7E:text=And%20the%20Salton%20Sea%2C%20the,is%20harmful%20to%20human%20health.
https://www.nytimes.com/2023/02/25/climate/salton-sea-colorado-river-drought-crisis.html#:%7E:text=And%20the%20Salton%20Sea%2C%20the,is%20harmful%20to%20human%20health.
https://www.nytimes.com/2023/02/25/climate/salton-sea-colorado-river-drought-crisis.html#:%7E:text=And%20the%20Salton%20Sea%2C%20the,is%20harmful%20to%20human%20health.
https://www.nytimes.com/2023/02/25/climate/salton-sea-colorado-river-drought-crisis.html#:%7E:text=And%20the%20Salton%20Sea%2C%20the,is%20harmful%20to%20human%20health.

' Census of Structures Project

= Objectives:
= Develop a method to construct a global

census of residential buildings (geospatial ” -. |DCC
layer) 5 - g

= |nformation on total area of the building (including
height) and $$ value

Google Maps

Microsoft

/f‘\ Climate
& Change Service

= Relevance: Financial sector, insurance industry.

= Open-source geospatial data:
- Building footprints
- OpenStreetMap

PROGRAMME OF THE

EUROPEAN UNION Gptermcgs
- Global Human Settlement Layer |

- Gridded population; Nighttime light




Hazards Exposures
/é_ Floods: Coastal People: Population _ e— _
A Riverine Vulnerable people
SSP|RCPs: | Baseline Grid
Temperatures: Heat stress Economy: GDP ot AL 2“?”ati:’”a'
ot house ationa
@ Frost Urban GDP D )
isorderly Regional
Urban
Orderly
heatwave o
Assets: Buildings
Precipitation: Drought - Residential
C(%) [ - Nonresidential
precipitation Built-up area
Agriculture: Cropland

‘ Opensource Exposure Indicators: Initial Proposal

. ! imate Change Knowledge Portal . g . Climate GHSL - Global Human Settlement Layer
Sources: &% AQUEDUCT FLoons @wommnxsmup Ciimate Change Knowisdge Portal KRN E ARTH DATA IMFIStatlstlcs- OpErnICUS @Change SErvice  open andres data and tools for assessing the human pres: !

or Development

ence on the planet
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Il Flood indicators (development in progress)

Hazard Exposure Exposure Indicators
= Flood type: » Population
o Riverine : SDbP GDP = %[count] of population susceptible to flood
o Coastal ) B’_ IZ'[‘ ) = %[US$] of GDP susceptible to flood
_ u'Q '"gﬁ' , = %[US$] of Urban GDP susceptible to flood
" Return periods: © c utgn Ity ((jsqume Ergg = %[sqr m] of buildings susceptible to flood
o 50-years o Estimated value (US$) = %[US$] of buildings value susceptible to flood

o 100-years

o 1000-years

=We plan to compile similar indicators for other

= |nundation depth:
P hazards

o Low [<0.5 m]
o Medium [0.5 — 1.5m]
o High [>1.5m]

» Coverage: Global

» Resolution: 30” x 30” (~1km)

= Climate Scenarios: Baseline, RCP4p5, RCP8p5
» Projection periods: 2030, 2050, 2080

Sou #== AQUEDUCT Froops @ WORLD BANKGRoup | Climate Change Knowledge Portal

ooooooooooooooooooooooooooooooooooo y Makers

o L ) 7~ Climate GHSL - Global Human Settlement Layer
NAsA EA RT H DATA |MF|Stat|St|CS “ Op(?mICLﬁ @ Change Service  openandfres data and tools for assessing the human presence on the planet
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I  |MF Geospatial Data Dissemination Platform

O IMF public geospatial data
dissemination platform

O Functionality:
o Levels of granularity

o Country
o Subnational
o Grid

o Standardized charts

o Visualization of data and
statistics with several
dimensions

o Comparison between
geographic areas, scenarios,
across time

Source: Staff computations using flood data from
Aqueduct Floods Map (WRI); Gridded Population (WB,
CCKP); Gridded GDP (Murakami et al. (2021)

DATA

= Search locations Q @ Country Selection 9 Map lez chart | Z[] Map+Chart
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Showing population exposure to riverine floods. Historical baseline.



Monitoring Trade Disruptions | PORTWATCH

ABOUTUS ~ | FEATURED -~ | SIGNUPFORALERTS | ACCESSDATA | IMF

IMF | PORT

A PARTNERSHIP WITH
PORT MONITOR RECENT DISRUPTIONS SPILLOVER SIMULATOR CLIMATE SCENARIOS

Monitoring Trade
Disruptions from Space

PortWatch is an open platform designed to monitor and simulate disruptions to
maritime trade flows. The platform helps policymakers and the public assess the
impact of realized and future trade shocks, such as natural disasters, based on

real-time data sourced from the

Access Data: Access all data that power the PortWatch platform

CURRENT & RECENT DISRUPTIONS

Tropical Cyclone BERYL-24

United States, Mexico, Jamaica: June 28 - July 9, 2023

oM

Houston, United States Mineral Products )
Exposed Population

Notable Port Sector most impacted
Explore




- Global Datasets and Geospatial Tool

Climate Risk Indicators

Work is in progress to develop a tool that integrates different layers on hazards
and exposure to identify the hot spots for risk using global data sets

Working with many institutions to develop this information

» World Bank; European Space Agency; Basque Center for Climate Change; UN World Meteorological
Organization; others

Support countries to develop its own estimates building on global data sets.




B Way Forward

Improved
taxonomies

DGI and CID
initiatives

CD support
to Countries

JYAYS New and

Improved
Indicators

I M F CLIMATE CHANGE
DASHEBOARD

DEVELOPMENT New

DATA PARTNERSHIP Statistical
Standards
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IMF | Statistics

Thank You!

Questions?

22
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