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‘ IMF and Climate Change

= Climate change is an existential threat to long-term growth and prosperity

= IMF’s Climate Strategy (2021) goal: “provide high quality, granular, and tailored advice to the
membership on macroeconomic and financial policy challenges related to climate change”

= Systematic and strategic integration of climate change into the IMF’s activities
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Link to the climate strategy document: Here


https://www.imf.org/en/Publications/Policy-Papers/Issues/2021/07/30/IMF-Strategy-to-Help-Members-Address-Climate-Change-Related-Policy-Challenges-Priorities-463093

- STA’s Environment and Climate Change Statistics Program

Three Main Pillars

Capacity Development (CD)

Data

Statistical Methodology

» Enhance expertise in member countries by

offering courses and targeted technical
assistance (e.g. SECO Project) on macro-
relevant climate data.

Provide high quality, comprehensive and
comparable data through the publicly available
Climate Change Indicators Dashboard (CID) to
support informed policy-making.

Advance climate-related statistical methods
through global partnerships, updating statistical
manuals, and addressing data gaps with
international organizations and G20 countries
through the Data Gaps Initiative 3 (DGI 3).




‘ Capacity Development (CD)

Providing Training and Technical Assistance

Trai N | N g SECO Project: Three Phase Approach

 Course on “Macro-relevant Environment and Climate
Change Statistics”

» Introductory and advanced versions of the course are offered in
many regional training centers and IMF HQ

»Physical and transition risk is a separate module Diagnostic

Missions
Technical Assistance

« Country projects funded by SECO (10 countries)

 Algeria, Bangladesh, Colombia, Egypt, Ghana, Indonesia, _
Mozambique, Peru, South Africa, Vietnam. Technical

« Other technical assistance projects Assistance

» Azerbaijan, Barbados, Jamaica, Tanzania, Pakistan, Seychelles,
Morocco, Irag and others.




‘ Data: Climate Change Indicators Dashboard (CID)

v The CID addresses the growing need for climate-related data used in macroeconomic and financial stability
analysis by identifying and developing a range of distinctive indicators, including experimental ones.

CLIMATE CHANGE
IMF ‘DASHBOARD INDICATORS | COUNTRIES | ACCESSDATA | TOOLS | LEARN MORE =

Climate Change Indlcators Dashboard

Brldglng the data gap on cllmate change for evndence based economlc decnsmn—maklng

g é/ M @

Greenhouse Gas (GHG) Mitigation Adaptation Transition to a Low- Climate Finance ! Climate and Weather

Emissions Environmental Taxes Climate-related Disasters Carbon Economy Green Debt | Surface Temperature
GHG Emissions Accounts Environmental Protection Frequency NEW NGFS Transition Carbon Footprint of il Change

National Inventories and Expenditures Climate-driven INFORM Pathways Bank Loans Atmospheric CO,
Targets Fossil Fuel Subsidies Risk NEW NGFS GDP Losses Concentrations

CO, Emissions Intensities Renewable Energy and Benefits Change in Mean Sea
and Multipliers Trade in Low Carbon Forward-Looking Risks = Levels

Carbon Footprints from Technology Trade in Low Carbon Land Cover Accounts




G20

Y G20 Data Gaps Initiative (DGI-3) i

Climate-Related Recommendations

= The new DGI-3 endorsed by the G20 FMCBG will play an important role in addressing climate-related data gaps

= Seven out of the fourteen recommendations are on climate-related data

= Rec #5is on forward looking physical and transition risks, where the role of geospatial data is critical

N
Hiall |

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

Rec #7

: : Climate Change
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

Mitigation and
Adaptation

Current and Capital
Expenditures

DELIVERING INSIGHTS FOR ACTION



Benefits of Using Geospatial Data to Inform
Climate Policy

IMF | Statistics



WHAT IS THE IM}ETE OF
CLIMATE HAZARDS AND

FINANCIAL SECTO
ECONOMY? - -




Measuring Physical and Transition Risks for Better
Adaptation and Mitigation Policies

Adaptation

Physical Risks

Losses due to climate hazards.

These include:

Acute risks: storms, floods,
heat waves and others
Chronic risks: long-term
changes in climate patterns,
such as rising sea levels or
changes to precipitation

Mitigation

Transition Risks

Potential adverse consequences

arising from:

 Shifts in social and economic
policy

» Technological advancements

» Legal frameworks

« Consumer and market sentiments
during the adjustment to a low

Somety carbon future

Economy

Financial
Sector
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Exceed Costs

= Avoiding physical damage from climate change
can have sizable benefits

= Making an orderly transition to net zero by 2050
could result in global gross domestic product
being 7 percent higher than under current
policies, based on NGFS estimates.

= Supporting countries with the development of
Indicators that quantify physical and transition
risks for better policy analysis is critical

= Geospatial data is critical to bridge data gaps

The Case for Immediate Action: Climate Transition Benefits

World potential GDP benefit under net zero carbon emissions by 2050
(percent deviation from reference scenario)

10
8 Net GDP benefit
6 -
4
_ Avoided acute
2 damages
0
_ Mitigation policy
costs
-2 I [ I 1 l 1
2025 2030 2035 2040 2045 2050
Sources: NGFS (2023), Scenarios Portal; IIASA (2023), NGFS Phase 4 Scenario Explorer;
and IMF staff calculations. Note: NiGEM model with REMIND-MAgGPIE inputs. The
reference scenario is the Current Policies scenario with no transition but physical risk. IM F
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Il Linking Physical Risks to Financial Sector: ECB

= Assessing financial institutions' exposure to physical risks is important from a financial stability perspective

= ECB’s indicators and risk scores provide that assessment for their member countries. For example:
» Potential exposure at risk (PEAR); Normalized exposure at risk (NEAR); Collateral-adjusted exposure at risk (CEAR)

Portfolio exposures of euro area financial
Institutions to different hazards by risk score

Potential exposure at risk: Coastal Flooding

(left-hand scale: EUR billions; right-hand scale: (EUR billions)
percentage of portfolio)
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https://www.ecb.europa.eu/stats/all-key-statistics/horizontal-indicators/sustainability-indicators/data/html/ecb.climate_indicators_physical_risks.en.html#risk_scores

‘ Benefits of Geospatial Data for Policy Analysis
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Harnessing the Power of Geospatial Data:
Policy Cases
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I Overview of Key Projects for Better Climate Policy Analysis

= Measuring physical and transition risk indicators under
G20 DGI-3
% Ongoing work on building a geospatial platform
¢ Working with several partners
¢ Computing experimental indicators

Google

Research

G20

DATA CAPS
INITIATIVE 3

BC BASQUE CENTRE FOR

CLIMATE CHANGE
@ J Klima Aldaketa lkergai
@ e s a THE WORLD BANK
®

= “Census of Structures Project”: Physical Asset
Exposure to Climate Hazards
¢ Provides an assessment of climate risks, including
both fiscal and financial impacts
# Vital for climate adaptation policies

= PortWatch
¢ Explore climate risks posed to international trade

= Qverall, the goal is to help Fund staff and IMF members
better integrate climate risk into policy

15



I Exposure to Heat Stress Indicators | People

Share of population (SSP245 projection)

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

DATA GAPLS INITIATIVE R

G20 Countries

Percent of population exposed to at least 10 days with daily maximum temperature >= 35°C
CMIP6 Ensemble

SSP119 SSP126
100% 100%
75% 75%
50% 50% /A
25% 25%
00/e OUA
£ 19952014 20202039 204072059 20602079 20802099 1995-2014 20202039 20402059 2060-2079  2080-2099
[}
2 SSP245 SSP370
100% 100%
75% 75%
50% 50%
25% 25%
Share 0% 0%
20 40 60 80 100 1995:2014 2020-2039 2040-2059 2060-2079 2080-2099 19952014 20202039 2040-2059 2060-2079  2080-2099

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.



G20

DATA GAPLS INITIATIVE R

- Exposure to Heat Stress Indicators | GDP

= Working on utilizing geospatial tools and integrating publicly available data on hazards, exposures, and
vulnerabilities along with climate scenarios to generate estimates of risk.

Susceptibility of GDP to Heat Stress in Africa in an Intermediate Emissions Scenario (SSP2-4.5), 15 arcminutes resolution

Hlstoncal (1995—2014) Mld-century (2040—2069) End of century (2080—2099)

Legend

g g

Heat hazard (number of days)
8

25 50 75
GDP exposure (percentile)

Source: World Bank (2023), Climate Change Knowledge Portal; Marukami, D., Yoshida, T., and Yamagata, Y. (2021), Front. Built Environ. 7; and IMF staff
calculations.
Note: Scenarios are referred to as “SSPx-y”, where “SSPx” refers to the Shared Socio-economic Pathway describing the socio-economic trends underlying

the scenario, and “y” refers to the approximate target level of radiative forcing (in watts per square meter) resulting from the scenario in the year 2100.

IMF | Statistics 17



I Geospatial tool to better understand future physical risks

= Ongoing work to develop a geospatial tool with partners
¢ BC3, ESA, ESRI, World Bank, G20 DGI-3 and others.

= Integrate different layers on hazards and exposures to identify hot

spots for climate risks using global data sets

= Synergies with other ongoing work: Digital Twin Project (France,

Netherlands, Hong Kong) and ECB'’s work

Example: Bangladesh

Hazard layer: # of days per year with heat index greater than 35°C

Exposure layer: Gridded GDP

Vulnerability layer: Damage functions — not yet

Terrain Map of Bangladesh
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I Jamaica Case Study | Forward-Looking Damages

wind speed 1-in-100 years, 2050, SSP2 RCP 4.5
(kilometers per hour)

Wind speed by scenario 1-in-100 year - Average

of locations

e SSP1: Taking the Green Road (Less than 2°C) o e e » SSP2: Middle of the Road (2.5°C to 2.7°C)
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I Physical Asset Exposure to Climate Hazards | Buildings

lllustration: Buildings exposure to coastal flooding, historical and 2050

= Some climate hazards are highly localized (e.g.
floods), requiring granular geospatial data on
assets: o

» Residential and commercial buildings b o0
= [Industrial structures b @S0
= Critical infrastructure

» Such data allow accurate analysis of climate risks to:

» Financial systems:

o Banking sector (mortgages)

o Insurance sector (losses and premiums)

o Central bank regulation and supervision
= Government sector (revenue and spending)
= Qverall economy

Note: Buildings exposure to coastal flood. Source: Flood data sourced from Aqueduct Floods (WRI)

» Historical ( ) vs. 2050 projection under RCP8.5 (Business as usual) (blue). Flood intensity=100-years
return period.

* Fly to destination 1 (New Orleans, USA) and destination 2 (Guayaquil, Ecuador). 21
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I Monitoring Trade Disruptions | PORTWATCH B

e

UNIVERSITY OF

In partnership with: PavEaEeS

= PortWatch has introduced the spillover

simulator and climate scenarios tools ++:: UNBigData @esri () THeWoRLD BaNK ~/// DORLD TRADE
= |t allows users to explore the risks that Figure: 7-day disruption at the port of Singapore

climate extremes pose to ports and : bt
analyzes the resulting I AE" P .
4 port downtime
¢ infrastructure damages
# trade spillovers
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= Present data derived from real time/big
data information
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= Future projections based on climate
scenarios until 2050 by ports are also
available



- Additional Geospatial Projects at the IMF | GDP Nowcasting

= Data Challenges: Many countries, particularly  -—
LICs in Africa, do not have frequent, timely, and Ui
reliable GDP data

= This information is critical for macro policy
analysis, particularly in times of economic

volatility (e.g. Covid) B g ‘Nowcastm
. . . Go gIeTrends ML algorithm H@
= Solution: Geospatial and High Frequency Data‘ |
» Timely GDP Nowcast

Real ﬁme read

= GDP Nowcasting has been highly effective for e e L O s et
IMF surveillance activities.

= IMF AFR Department Nowcasting Hub Near
Realtime GDP nowcasting for sub-Saharan
African countries.

,,,,,,
2020-Q2

= Examples: Botswana, Kenya, Nigeria, Ghana. Source: Choland iver (2022
. - 23



https://www.imf.org/en/Blogs/Articles/2022/05/27/real-time-economic-indicators-help-better-track-activity-in-africa

- Harnessing the Potential of Geospatial Data

Key Challenges and Next Steps

Geospatial Data o
P Better Policies

» Adaptation

Layers on: * Mitigation

«  Exposure ] Challenges

_ : _ * Transition to low
' \I—/|a|zard bilit % (e 00 carbon economy
uinerabiity _ * Climate finance
e + Financial stability
(] =
Technology T
«  Skills mismatch A
 Lack of

collaboration (local
and international)
Lack of institutional Tl
frameworks I
Communication |D| |D||E|
Data curation
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Thank You!

Questions?
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Il Way Forward

>

Climate is a local issue and geospatial data and tools are crucial for closing climate-related data
gaps and integrate different data layers

Financial institutions and regulators are looking to harness geospatial information to enhance
Integration with economic data for better decision-making

The growing demand for geospatial solutions has driven both global and national institutions to
advance efforts in this area

However, enhanced collaboration between institutions (global and local) and the development
of structured institutional frameworks are essential to maximize the potential of geospatial data

The IMF is developing a tool that integrates multiple layers of hazard and exposure data to
identify high-risk hotspots using publicly available global datasets

Our goal is to assist countries in creating their own risk estimates, utilizing these global datasets
as a starting point

26



Methodological Framework: Measuring Risk using Geospatial
Data

Coverage Measuring Risk Definitions
Ext T t p
] xtreme Temperature )
o ~ DATAGAPS INITIATIVE
e I ===
hi = Floods & | . |
. Wildfires Concept Note: Data Gaps Initiative (DG 3) Recommendation §
1. Physical = Tropical Cyclones Hazard/ Event + Exposure + Vulnerability Forward-looking Physical and Transition Risk Indicators
Events = Sealevel Rise Peiivay Dk
= Others (Preliminary Draft)
. INTRODUCTION
=  Shifts in Economic
Policy (carbon _ Risks to: _ f. Thenew Datz Gaps Intaive - DGI3 - endorsed by the G20 Finance Minsters and Central
taxgtlon, §ub5|dy Po_pu_latlon, GDP, built- “F’ areas_ (propertles, Bank Governors in November 2022 highlighted the need for robust, comprehensive, and
» regime shifts) public infrastructure etc.), firms, financial sector : ‘ -
= Technological comparable data for the most urgent policy needs. The IMF staff,in close cooperation with the
> Transition advancements Financial Stabilty Board (FSB) Secretariat and the Inter-Agency Group on Economic and Financial
Events = Changesin |||| |I|| Statistcs (AG), and in consulation vith participafing economies, have developed a workplan caling for

Consumer and
Market Sentiment SV i . S ’
= Changes to Legal Forward-looking estimates based on climate financialinnovation and inclusion, access to private and administrative data, and data sharing.

Frameworks scenarios

. J J J

better data to understand climate change, together with indicators that cover income and wealth,




Il Main Topics of CD Engagement

X N B

Energy, GHG Emissions and

Carbon Footprints

« Air emission accounts
 Energy accounts

« Carbon footprints

Climate Finance
 Taxonomies

« Data collection

« Experimental indicators

Natural Resources

Accounting

* Mineral and energy
resources

 Renewable energy

Q * Physical and transition risk
indicators

Climate Risk Data

o) l7 o + Methodological framework

« Climate scenario analysis
« Tools (including geospatial

tool)
—

Climate Mitigation and

Adaptation

* Environment and climate
related expenditures

* Environmental taxes

* Climate related subsidies

\ / Emerging Areas
- - * Land cover/ Water accounts
Energy/Forest/Biodiversity

28



Data Gaps Initiative 3

G20 DATA GAPS INITIATIVE

DELIVERING INSIGHTS FOR ACTION

[ International statistical standards updates J

I  STA’s Initiatives on Statistical Methodology

MONETARY AND FINANCIAL
STATISTICS MANUAL AND
COMPILATION GUIDE

System of
National
Accounts

System of
Enmvirormentalk-Econemic
Accownting 2002

GOVERNMENT FINANCE
STATISTICS MANUAL 2014

Payments and
International

Investment 4 W4'

Position Manual "74:’*

Balance of Ta
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Census of Structures for climate change physical
and transition risk indicators

Nighttime Light

Population

Buildings

Roads

IMF | BIG DATA CENTER

Census of Structures
Residential Property

Vicinity of Nairobi, Kenya
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Il Leveraging Geospatial Data | Firms Exposure

= Climate hazards have detrimental effects on
businesses across the globe:

o Firm performance (productivity, profitability)
o Labor market dynamics
o Trade

o Growth

= Transition risk also has implications for firms

o Changes in climate policy offer both risks and
opportunities

o Financial sector implications: Carbon footprints
of bank loans

= CID provides experimental forward-looking transition
risk indicators

Figure: Location of businesses (Enterprise Survey)

"’Qi

Note: These are nationally representative firms from the Enterprise
Survey of the World Bank
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Il Leveraging Geospatial Data | Agricultural Exposure

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

= Drought, unpredictable weather are major :
climate change-related risks affecting >
agricultural activities.

= Climate risk assessment in therefore

O

©)
©)
©)

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

Export (Forex/BOP)
Food Inflation
Employment

Livelihood & subsistence

faadie o3

necessitating granular geospatial data on

IMF | Statistics

o Location and size of parcels %:Emwwy“twf_ = =

o Crop type _ SN i e o St ™

o Agronomy Source: The Salton Sea, an Accident of History, Faces a New Water Crisis - The
o |rrigati0n’ etc. New York Times (nytimes.com)

32


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

- 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




I Monitoring Trade Disruptions | PORTWATCH

IMF | PORTWATC

PORT MONITOR

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 UNGP.

Access Data: Access all data that power the PortWatch platform here.

CURRENT & RECENT DISRUPTIONS

Tropical Cyclone BERYL-24 ¢

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

Houston, United States Mineral Products M .
Notable Port Sector most impacted Exposed Population

Explore

ABOUTUS + |

RECENT DISRUPTIONS

FEATURED - | SIGNUPFORALERTS | ACCESSDATA | IMF

SPILLOVER SIMULATOR

CLIMATE SCENARIOS

D Play

34



Damages

Financial Sector Risk
Analysis

Economic Risk
Analysis
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‘ Benefits of Geospatial Data for Policy Analysis

© +

Natural
Hazards

Exposure

Vulnerability

's@, ¢

~aly
U

-

Damages

>

Financial Sector
Risk Analysis

Economic Risk
Analysis
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GDP Nowcasting

= Role of geospatial data for GDP nowecasting is also critical

= This project leverages big (non-traditional) data to addresses delays in GDP data dissemination or lack of
capacity to publish quarterly GDP data, enriching policy advice.

Google Trends

A‘

IMF | BIG DATA CENTER

o
_:.

_}
ML algorithm

P =

Nowcasting

L%

v

Percent

Select a country

Rwanda

date

1/1/2012

Year-over-year Rolling Quarterly GDP growth

20

2 /2024 B

IMF | GDP Nowcasting Hub
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Terraln Map of Bangladesh
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Il Main Topics of CD Engagement

X N B

Energy, GHG Emissions and

Carbon Footprints

« Air emission accounts
 Energy accounts

« Carbon footprints

Climate Finance
 Taxonomies

« Data collection

« Experimental indicators

Natural Resources

Accounting

* Mineral and energy
resources

 Renewable energy

Q * Physical and transition risk
indicators

Climate Risk Data

o) l7 o + Methodological framework

« Climate scenario analysis
« Tools (including geospatial

tool)
—

Climate Mitigation and

Adaptation

* Environment and climate
related expenditures

* Environmental taxes

* Climate related subsidies

\ / Emerging Areas
- - * Land cover/ Water accounts
Energy/Forest/Biodiversity
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DGI-3 Recommendation 5:

Forward-looking Physical and Transition Risk Indicators

* Monitoring risks from frequent and severe climate hazards (e.g., floods, droughts) and the impact of climate

policy on populations, national wealth, and firms' stability is essential.

» These indicators help policymakers determine climate policy timing, scope, and support for climate action.

Policy Driver

* Quantify and monitor
forward-looking risks to help
prioritize and develop
support for climate action.

Statistical Output

» Forward looking physical
and transition risk indicators
(risk to populations,
economic growth, financial
markets, profits,
ecosystems, etc.)

organizations
* IMF
* BIS
- ECB
FSB

OECD
World Bank

40



	Slide 1: Harnessing Geospatial Data for Effective Climate Risk Assessment
	Slide 2: Outline
	Slide 3: IMF and Climate Change
	Slide 4
	Slide 5: Capacity Development (CD) Providing Training and Technical Assistance
	Slide 6: Data: Climate Change Indicators Dashboard (CID)
	Slide 7: G20 Data Gaps Initiative (DGI-3) Climate-Related Recommendations
	Slide 8: Benefits of Using Geospatial Data to Inform Climate Policy 
	Slide 9: What is the impact of Climate Hazards and Climate Policies on the financial Sector and the economy? 
	Slide 10
	Slide 11
	Slide 12: Linking Physical Risks to Financial Sector: ECB
	Slide 13: Benefits of Geospatial Data for Policy Analysis 
	Slide 14: Harnessing the Power of Geospatial Data: Policy Cases
	Slide 15: Overview of Key Projects for Better Climate Policy Analysis
	Slide 16: Exposure to Heat Stress Indicators | People
	Slide 17
	Slide 18: Geospatial tool to better understand future physical risks
	Slide 19
	Slide 20: Jamaica Case Study | Forward-Looking Damages 
	Slide 21
	Slide 22: Monitoring Trade Disruptions | PORTWATCH  
	Slide 23: Additional Geospatial Projects at the IMF | GDP Nowcasting
	Slide 24: Harnessing the Potential of Geospatial Data  Key Challenges and Next Steps  
	Slide 25: Thank You!   Questions?  
	Slide 26: Way Forward
	Slide 27
	Slide 28: Main Topics of CD Engagement
	Slide 29: STA’s Initiatives on Statistical Methodology 
	Slide 30: Census of Structures for climate change physical and transition risk indicators
	Slide 31
	Slide 32
	Slide 33
	Slide 34: Monitoring Trade Disruptions | PORTWATCH  
	Slide 35
	Slide 36: Benefits of Geospatial Data for Policy Analysis 
	Slide 37: GDP Nowcasting
	Slide 38
	Slide 39: Main Topics of CD Engagement
	Slide 40

