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Disaster Risk in CAREC
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Risk management and financing efforts must strengthen to 

protect livelihoods and economic development

High exposure to 

flood, 

earthquake and 

infectious 

disease risk

Robust 

economic growth 

is increasing 

value at risk

Climate change 

is affecting the 

nature of 

disaster risk

COVID-19 

undermined 

fiscal budgets 

and ability to 

respond
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Disaster Risk Profiles 

Profiles for each CAREC member developed and made publicly available on the CAREC website

Cutting-edge catastrophe modelling used to estimate country-wide impacts of floods, earthquakes and 

infectious disease outbreaks
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https://www.carecprogram.org/?page_id=21
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Gathering Additional Risk Information from CAREC Countries

Outcomes of the first in-person disaster risk engagement 

workshop held in Istanbul (Nov 2022): 

1. Broad interest and endorsement across CAREC countries

2. Additional inputs regarding disaster risk modelling and 

financing solutions at the national level:

▪ National sources of hazard data and extreme event 

impacts

▪ Relevant legislation for insurance product implementation 

▪ Information on key ministries that should be involved for 

the development and implementation of disaster risk 

management and disaster risk financing solutions

▪ Existing ongoing DRF programmes and projects
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A regionally consistent modelling approach using country specific hazard, vulnerability and exposure 

information

Models developed by leading insurance industry modelling companies using latest science and data

A consistent exposure dataset for earthquake and flood risk modeling with information on number of 

buildings, location, replacement costs, number of occupants and vulnerability classes of the building stock

▪ This covered residential, commercial, and industrial assets – a nationally representative view of financial 

exposure

Disaster Risk Modelling Approach
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Disaster Risk Modelling – Key Definitions

▪ Average Annual Loss (AAL) – the modelled loss resulting from flooding / earthquake shaking that is 

expected on average for a given year. Calculated at the country-level, at the province level, and by asset 

type.

▪ Return Period - the estimated average time between events of a given size

▪ 1-in-100 Year Loss - a loss that has on average a 1 in 100 return period (1% probability) of being 

equalled or exceeded in any given year

▪ Direct Damages – losses that result from hazard event impacts to assets including residential, 

commercial and industrial buildings and their contents

▪ Indirect Damages – losses that result from hazard event disruption to business, social, governance / 

administrative, and economic activities, critical and public services, and people’s livelihoods
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Disaster Risk Modelling Data and Methodology
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Hazard Exposure Vulnerability

The risk modelling delivers an enhanced understanding of earthquake, flood, and infectious disease risk 

across the region, although limitations and uncertainties do exist.
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Disaster Risk Profiles 
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Country Flood Earthquake

Average 

Annual Loss

1-in-100 Year 

Loss

Average 

Annual Loss

1-in-100 Year 

Loss

Azerbaijan $58.3m $550m $71.4m $964m

Georgia $31.8m $230m $14.3m $300m

Kazakhstan $419m $1.8b $57.6m $1.1b

Kyrgyz Republic $73.3m $680m $72.4m $1.16b

Mongolia $24m $400m $0.6m $7.7m

Pakistan $1.5b $14.6b $613.7m $4.6b

PRC Inner Mongolia $247.7m $1.5b $121.6m $2.2b

PRC Xinjiang Uyghur $106.6m $1.2b $282.9m $2.9b

Tajikistan $60.8m $550m $63.5m $885.6m

Turkmenistan $139.8m $940m $11.3m $228.4m

Uzbekistan $395.6m $2.8b $214.3 $3.6b
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Protection Gap
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Current financing levels for 

disaster risk were compared 

to the modelled results from 

the profiles to understand the 

size of the protection gap
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Country Protection Gap Classification and Response Product Options
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Group Name Countries

Flood Emergency 

Response Product 

Options

Earthquake 

Emergency Response 

Product Options

Critically Insufficient Financing

(80% or more of annual average loss 

(AAL) from floods and earthquakes are 

not covered by ex-ante mechanisms)

Pakistan

Tajikistan
1 in 5 year 1 in 5 year

Weak Financing

(~0%-80% of AAL not covered by ex-

ante mechanisms)*

Kyrgyz Republic

Mongolia

Uzbekistan

1 in 20 year 1 in 20 year

Modest Financing

(AALs from flood and earthquakes are 

covered)

Azerbaijan

Georgia

Kazakhstan

1 in 50 year 1 in 50 year

Insufficient data

PRC, Inner Mongolia Autonomous 

Region

PRC, Xinjiang Uyghur Autonomous 

Region

Turkmenistan

N/A N/A
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Protection Gap – Infectious Disease
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>$2bn committed 

by ADB to CAREC 

member states2

6-7% decrease 

from forecasted 

economic growth 

to actual1

>$16tn spent by 

governments 

globally post-

outbreak3

• The COVID-19 experience revealed the protection 

gap for infectious disease

• Pandemic financing arrangements were virtually 

non-existent for the initial response to COVID-19. 

Instead, programs were rapidly designed: 

expensive and inefficient.

• Aggressive, early action is essential to 

containing disease spread and influential in 

determining overall economic cost,
1 ADB. 2020. Asian Development Outlook Supplement December 2020

2 ADB 2020. News Releases on COVID-19 Financial Assistance to ADB Members

3 IMF 2021. Fiscal Monitor: Database of Country Fiscal Measures in Response to 

the COVID-19 Pandemic
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Infectious Disease Risk Financing
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Financing for rapid, aggressive action in the early stages of an outbreak
Spark Risk 

Cover

Containment 

Financing

SME Business 

Interruption

Financing for action in the early stages of an outbreak in a neighbouring 

country to help contain spread in an unaffected country

Financing to support a structural backbone of the economy
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Compound Risk Analysis
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Source: Consultant team modelling

▪ Representative earthquake and flood events impacting assets, populations, and critical healthcare 

infrastructure were modelled and incorporated into simulations of pandemic events.  

▪ The spatial extent of earthquake risk appears to be more influential than that of flooding, with a more 

significant impact on disease spread. However, the events being modelled are extreme and rare.
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Disaster Risk Management Interface (DRMI) – Risk Profiles
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Risk metrics quantifying the impacts to people, property and the economy using probabilistic and 

deterministic modelling approaches. Impacts from historic events are also available.
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DRMI – Future Climate Risk and Adaptation Modelling
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Climate adaptation scenarios on the costs and benefits of different hazard mitigation options. 

These include current conditions, future climate scenarios and future economic growth scenarios.
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DRMI – Disaster Risk Financing Tool
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A disaster risk financing tool to explore the parameters of risk financing
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Disaster Risk Management & Financing Considerations

Risk Quantification and Layering
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High Frequency Low Frequency

High Severity

Low Severity
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Return Period

Disaster Risk Reduction (DRR)

▪ Loans, grants, micro-credit, bonds, subsidies, tax breaks, 

crediting, impact bonds 

Disaster Risk Protection

▪ Reserves and contingency budgets

▪ Post Disaster reallocation budgets, emergency assistance 

loans and borrowing 

▪ Contingent disaster finance 

Disaster Risk Transfer

▪ Regional / Sovereign

▪ Indemnity / Parametric based

▪ Local insurance markets

▪ International reinsurance markets

▪ Insurance Linked Securities / Cat bond markets

International Assistance

▪ Exceptional Events / Acts of God

Modelling disaster risk profiles for informed DRM decisions
Risk layering: no single financial instrument can 

address all risks
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Functions of a CAREC Disaster Risk Facility

A CAREC facility can serve several functions:
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Retains riskArranges risk transferCollaboration

A licensed and regulated 

insurance company to which 

countries transfer risks in 

exchange for premiums

Facilitates risk coverage for 

participating countries, 

including insurance and ILS

Sharing of best practice, of 

data, and of regional 

management to disaster risk 

management

Level of Complexity and Involvement
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Benefits of Regional Disaster Risk Financing Schemes
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Countries around the world have collaborated on regional risk financing, including in the Caribbean and 

Central America, in South America, in Africa, in the Pacific, and in Southeast Asia

Regional risk financing brings benefits including:

1. Complementary to national risk financing programs

2. Reduce the cost through diversification and economies of scale

3. Share best practice

4. Incentivise standardized data collection

5. Attract private sector involvement

6. Promote improved ownership of risk management

These principles can be applied to benefit CAREC countries
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Disaster Relief Bonds

Bridging the Protection Gap in the Shorter- to Medium-Term
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Addressing a Real Need

▪ Funding gaps exist for both severe events and insufficient funding 

for average annually occurring events for most CAREC countries.

The Proposal

▪ An ADB-issued pilot Disaster Relief Bond (DRB) for all CAREC 

countries (with identical financial coverage for each country) 

demonstrating its benefit and mechanism.

Catalyst for Broader DRR and DRF Engagement

▪ The DRB requires countries’ commitment to engage in and 

implement DRR/DRF measures which can be supported through 

other modalities (e.g., PBLs, CDFs, etc.)

▪ A complementary country specific bond (or insurance placement) 

tailored to the specific needs of member countries can follow.

Expected Loss as % of Bond 
Limit

R
is

k 
M

u
lt

ip
le
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Annex
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Disaster Risk Profiles – Azerbaijan
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Exceedance probability curves – floods

Exceedance probability curves – earthquake
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Disaster Risk Profiles – Georgia
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Kazakhstan
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Kyrgyz Republic
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Mongolia
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Pakistan
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – PRC Inner Mongolia
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – PRC Xinjiang Uyghur
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Tajikistan
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Turkmenistan
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disaster Risk Profiles – Uzbekistan
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Exceedance probability curves – floods

Exceedance probability curves – earthquake

Source: JBA Risk Management

Source: Global Earthquake Model
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Disclaimer

This analysis has been prepared by Willis Limited for the Asian Development Bank under a Technical Assistance contract. 

Willis Limited has relied upon data from public and/or other sources when preparing this analysis.  No attempt has been made to verify independently the accuracy 

of this data.  Willis Limited does not represent or otherwise guarantee the accuracy or completeness of such data nor assume responsibility for the result of any 

error or omission in the data or other materials gathered from any source in the preparation of this analysis. 

There are many uncertainties inherent in this analysis including, but not limited to, issues such as limitations in the available data, reliance on client data and 

outside data sources, the underlying volatility of loss and other random processes, uncertainties that characterize the application of professional judgment in 

estimates and assumptions, etc.  Ultimate losses, liabilities and claims depend upon future contingent events, including but not limited to unanticipated changes in 

inflation, laws, and regulations.  As a result of these uncertainties, the actual outcomes could vary significantly from Willis Limited’s estimates in either direction.  

Willis makes no representation about and does not guarantee the outcome, results, success, or profitability of any insurance or reinsurance program or venture, 

whether or not the analyses or conclusions contained herein apply to such program or venture. 

Willis does not recommend making decisions based solely on the information contained in this analysis.  Rather, this analysis should be viewed as a supplement to 

other information, including specific business practice, claims experience, and financial situation.  Independent professional advisors should be consulted with 

respect to the issues and conclusions presented herein and their possible application.  Willis makes no representation or warranty as to the accuracy or 

completeness of this document and its contents. 

Willis does not provide legal, accounting, or tax advice.  This analysis does not constitute, is not intended to provide, and should not be construed as such advice. 

Qualified advisers should be consulted in these areas. 

Willis makes no representation, does not guarantee and assumes no liability for the accuracy or completeness of, or any results obtained by application of, this 

analysis and conclusions provided herein. 

Acceptance of this document shall be deemed agreement to the above. 
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