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Introduction 

Vietnam is one of the world’s most exposed countries to multiple natural 

hazards including typhoons, floods, earthquakes and drought – 

causing  average annual economic losses of 0.8% of Vietnam’s GDP.  

 

To address this challenge, the World Bank stepped in to help the Government 

of Vietnam.  

 

Impact Forecasting team was appointed to undertake a probabilistic 

catastrophe risk assessment and modelling for the quantification of the risk 

posed in Vietnam by earthquakes, typhoons and floods.  

 

The goal of the study is to provide a basis for the design of a national strategy, 

and inform the Ministry of Finance, and especially the Insurance Supervisory 

Authority (ISA), in the development of a national disaster risk financing and 

insurance strategy, including the development of domestic catastrophe risk 

insurance 
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Challenges – Cost of natural disasters 

Top 5 most costly events Top 5 most costly years 

Source: Consequence database, including CCFSC, EM-DAT, etc.    
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Challenges – The protection gap 
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Challenges – The protection gap 
% insured 2000 -2017 
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Challenges – Demand Side 
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Challenges – Supply Side 

No  

Historical 

data 
Transaction 

costs 

Regionally tailored  

product design 

Insurability 

Regulatory  

and  

Institutional 

No tools to quantify  

catastrophe risk 
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Some examples 

Micro insurance , Takaful 

Catastrophe pools 

Distribution channels 

Public Private Partnerships Parametric triggers 

Public Insurance 
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Limited or NO tools to quantify  

catastrophe risk in the region 

But…… 
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Why do governments  need catastrophe risk models? 

  
 Exposure 

– Population 

– Buildings (e.g., public) 

– Infrastructure (bridges, 

dams, ports, etc.) 

– Crops and Livestock 

 Impact 

– Fatalities, injuries  

– Monetary losses  

– Resiliency 

 Primary needs 

– Ex-ante risk assessment, 

mitigation and management 

– Emergency preparedness 

– Post-event response 
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Cat risk models support risk management decisions 

 Sector planning & 
Infrastructure retrofitting 

 Education 

 Building codes 

 Risk mitigation works 

 

 Reserve mechanisms 

 Risk transfer 

 Insurance 

 Budget appropriations 

Risk Reduction Financial Protection 

 Early warning systems, 

 response & contingency, 
planning, response 
systems 

Preparedness 
 

 Ensure reconstruction 
considers ALL risks 

 Reconstruction & 
rehabilitation planning 

Resilient Reconstruction 
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Cat risk models support risk management decisions 

Preparedness 

Financial Protection 

Risk Reduction 

Resilient Reconstruction 

Risk Identification and Assessment 

 
• Hazard Mapping/Modeling  

• Quantification of Exposure and Vulnerability 

• Risk Assessment 

• Cost-Benefit Analysis 

• Analysis of Disaster Financial Losses 
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A country catastrophe risk management relies on an optimal 

combination of risk retention and risk transfer 

Reserves

Insurance/Reinsurance

Insurance Linked 

Securities

Contingent credit

International Donor 

Assistance

Risk 

Retention

Risk 

Transfer

Low frequency High frequency

High severity

Low severity

Source: World Bank (2015) 
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Objectives of the project 

 

 

 

       To provide a scientific basis for the development of:  

• a national disaster risk financing and insurance strategy; and 

• domestic catastrophe insurance  

Ministry of Finance  

• assessment of economic and fiscal impacts of disasters;  

• managing budget volatility and contingent liability related to 

disasters 

    ISA – regulating and supervising cat risk insurance business 

Insurance companies – designing, pricing and managing cat risk      

insurance products 
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No Activity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A COMPONENT 1

1 Historical event databases (catalogs)

2 Consequence database and loss data

3 Ancilliary hazard datasets and gap analysis

4 Deliverables - technical report, databases, e-library

B COMPONENT 2

5 Economics, statistics and costing of buildings

6 Inventories of public and private assets

7 Vulnerability of physical assets

8 Initial outputs

9 Deliverables - technical report, databases, e-library

C COMPONENT 3

10 Hazard modules for flood, typhoon & earthquake

11 Vulnerability modules for all perils

12 Model implementation, calibration and testing

13 Loss profiles

14 Peer review

15 Initial outputs

16

Deliverables - technical report, brochures, 

software, databases, manuals

Months

Project timeline 
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Project Components 

Component 4 
 

Support for the placement of the 

financial transaction 

Component 3 
 

Catastrophe risk modelling and 

assessment 

Component 2 
 

Exposure data collection and 

management and vulnerability function 

development. 

Component 1 
 

Hazard data and loss data 

collection and management. 
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   Scope of the project 
 

Exposures 

Resolution and scale 
• Nationwide catastrophe risk assessment 

• Focus on key cities  

Perils 
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Catastrophe modelling 
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Hazard – Tropical Cyclones 
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Hazard – Flood 
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Hazard – Earthquake 



27 Proprietary & Confidential 

Exposure database 

 Exposure definition 

– Structure and contents 

– Value as the replacement cost of asset 

– Number of risks/assets 

 Compiled at commune level as of Dec 2014 

 Major sources  

– Census: Population, Housing and Establishment 

– Unit costs from Ministry of Construction 

 Exposure classes 

 

Total economic exposure = USD 1.32 trillion 
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Residential exposure 
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Non residential exposure 
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 Source: National Database of State 

Assets from the Ministry of Finance 

– Value and number by asset class by 

province 

– Disaggregated to commune using GDLA 

land use data 

 

Public buildings 

Asset Class 

Original price (in USD billions) 

Price remaining 

(in USD billions) Total 

Including of 

National 

budget 
Other sources 

Land 32.75 32.75 0.00 32.75 

House 11.38 10.88 0.51 6.36 

Car 0.99 0.87 0.10 0.28 

Other assets greater than 
VND 500 million 2.17 1.59 0.59 0.85 

Other assets lesser than 
VND 500 million 0.007 0.002 0.004 0.003 

Total  47.31 46.09 1.20 40.25 
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Public infrastructure 

Infrastructure Count or Length (km) Exposure (Billion USD) 

Airports 22 0.82 

Bridges 37 3.16 

Sea Ports 43 4.19 

Dams 16 0.19 

Roads 97,393 km 191.10 

Railways 2,720 km 0.88 

Power plants 48 14.30 

Transmission Lines 4,100 km 14.34 

2.92, 20% 

2.94, 21% 

7.2, 50% 

1.24, 
9% 

Coal

Gas

Hydro

Oil

Energy 
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Exposure analysis for 3 cities 

• Detailed analysis for Hanoi, Ho Chi Minh and Da Nang 

– Exposure analysis by occupancy and special report 

– Detailed exposure maps 
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Direct economic damage - average annual loss (AAL) $1.4b  

 

 

 

 

 

 

 

 

 

 

• Typhoon losses are caused by wind and storm surge 
•  Losses caused by rain are included in flood losses 
• Drought losses are not included 

All perils 
Flood 

Damage are equally split 
between typhoons and floods 

Two thirds of damage are 
from residential assets 

Flood 
48% 

Typhoon 
51% 

Earthquake 
1% 

Typhoon 
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Direct economic damage - probable maximum loss (PML) 
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Contingent liability of government due to floods, typhoons and 

earthquakes 

Note: contingent liabilities include public assets and low income housing.  
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Poverty and disaster risk exposure 

Average Annual Loss (normalized) Population living in poverty 

Data source:  http://www5.worldbank.org/mapvietnam/ 
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Distribution of AAL by province (USD)  

All perils: typhoons, floods and earthquakes (drought NOT included) 

TYPHOON FLOOD ALL PERILS 
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City loss cost by commune 

Hanoi HCMC Da Nang 
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Deliverables from the Vietnam project 

 Detailed economic exposure 

database 

 High resolution Cat models 

– Until last year there were no Cat 

models for Vietnam 

– Even now IF model is the only flood 

model 

– Available on ELEMENTS with an option 

of UI in Vietnamese language 

 Risk profiles and mapping at national, 

provincial and city levels 

– Location, frequency and severity 

 Hazard maps to inform policy 

decisions on urban planning and 

building codes 
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Market awareness 
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Conclusions 

 Effective financial management of natural disasters relies on detailed 

catastrophe risk assessment  

 

 Catastrophe risk models can support risk informed decision making 

– National financial protection strategy 

– Poverty reduction and social protection strategies 

– Catastrophe risk market development 

– Urban planning and risk reduction investments 

 

 Insurance industry can greatly benefit from the detailed catastrophe models 
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Contacts  

Himavant Mulugu 

Impact Forecasting  

+65 6313 7105 

himavant.mulugu@aonbenfield.com 
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Disclaimer 

Legal Disclaimer 

© Aon UK Limited trading as Aon Benfield (for itself and on behalf of each subsidiary company of Aon Plc) (“Aon Benfield”) reserves all rights to the content of this report or document (“Report”). 

This Report is for distribution to Aon Benfield and   the organisation to which it was originally delivered by Aon Benfield only (the “Recipient”). Copies may be made by that organisation for its own 

internal purposes but this Report may not be distributed in whole or in part to any third party without both (i) the prior written consent of Aon Benfield and (ii) the third party having first signed a 

“recipient of report” letter in a form acceptable to Aon Benfield. This Report is provided as a courtesy to the recipient and for general information and marketing purposes only.  The Report should 

not be construed as giving opinions, assessment of risks or advice of any kind (including but not limited to actuarial, re/insurance, tax, regulatory or legal advice).   The content of this Report is made 

available without warranty of any kind and without any other assurance whatsoever as to its completeness or accuracy.   

Aon Benfield does not accept any liability to any Recipient or third party as a result of any reliance placed by such party on this Report. Any decision to rely on the contents of this Report is entirely 

the responsibility of the Recipient. The Recipient acknowledges that this Report does not replace the need for the Recipient to undertake its own assessment or seek independent and/or specialist 

risk assessment and/or other relevant advice.   

The contents of this Report are based on publically available information and/or third party sources (the “Data”) in respect of which Aon Benfield has no control and such information has not been 

verified by Aon Benfield.  This Data may have been subjected to mathematical and/or empirical analysis and modelling in producing the Report. The Recipient acknowledges that any form of 

mathematical and/or empirical analysis and modelling (including that used in the preparation of this Report) may produce results which differ from actual events or losses.  

 

Limitations of Catastrophe Models 

This report includes information that is output from catastrophe models of Impact Forecasting, LLC (IF).  The information from the models is provided by Aon Benfield Services, Inc. (Aon Benfield) 

under the terms of its license agreements with IF. The results in this report from IF are the products of the exposures modelled, the financial assumptions made concerning deductibles and limits, 

and the risk models that project the pounds of damage that may be caused by defined catastrophe perils.  Aon Benfield recommends that the results from these models in this report not be relied 

upon in isolation when making decisions that may affect the underwriting appetite, rate adequacy or solvency of the company. The IF models are based on scientific data, mathematical and 

empirical models, and the experience of engineering, geological and meteorological experts.  Calibration of the models using actual loss experience is based on very sparse data, and material 

inaccuracies in these models are possible.  The loss probabilities generated by the models are not predictive of future hurricanes, other windstorms, or earthquakes or other natural catastrophes, 

but provide estimates of the magnitude of losses that may occur in the event of such natural catastrophes.  Aon Benfield makes no warranty about the accuracy of the IF models and has made no 

attempt to independently verify them.  Aon Benfield will not be liable for any special, indirect or consequential damages, including, without limitation, losses or damages arising from or related to any 

use of or decisions based upon data developed using the models of IF. 

 

Additional Limitations of Impact Forecasting, LLC 

The results listed in this report are based on engineering / scientific analysis and data, information provided by the client, and mathematical and empirical models.  The accuracy of the results 

depends on the uncertainty associated with each of these areas. In particular, as with any model, actual losses may differ from the results of simulations. It is only possible to provide plausible 

results based on complete and accurate information provided by the client and other reputable data sources.  Furthermore, this information may only be used for the business application specified 

by Impact Forecasting, LLC and for no other purpose.  It may not be used to support development of or calibration of a product or service offering that competes with Impact Forecasting, LLC.  The  

information in this report may not be used as a part of or as a source for any insurance rate filing documentation. 

THIS INFORMATION IS PROVIDED “AS IS” AND IMPACT FORECASTING, LLC HAS NOT MADE AND DOES NOT MAKE ANY WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR 

IMPLIED, WITH RESPECT TO THIS REPORT; AND ALL WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY 

DISCLAIMED BY IMPACT FORECASTING, LLC.  IMPACT FORECASTING, LLC WILL NOT BE LIABLE TO ANYONE WITH RESPECT TO ANY DAMAGES, LOSS OR CLAIM WHATSOEVER, 

NO MATTER HOW OCCASIONED, IN CONNECTION WITH THE PREPARATION OR USE OF THIS REPORT. 


