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Abstract: After the Christchurch earthquake of 2011, the New Zealand government declared about 
8000 homes as ‘Red Zoned’, and paid for a managed retreat for about 20,000 people by offering the 
owners to buy them out (voluntarily). The take-up rate for the offer was about 98%. Using this 
example, we develop a model that explains who may end up paying for managed retreat programs, 
and identify several potential payers and payees. The model is arranged around two dimensions, the 
degree of public interest and ethical commitment to the affected area, and the nature of the risk the 
area is exposed to. With this framework, we analyse various examples of managed retreat programs 
in high-income and low-income countries, and point to alternative set-up arrangements that can 
reduce the pressure on taxpayers to pay for these programs. 
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Abstract : Based on the global climatological, meteorological, hydrological hazards and 

disaster data in EM-DAT from 1967 to 2016 and social data such as Consumer Price Index 

( CPI ) and Gross Domestic Product ( GDP ), the direct economic loss and loss ratio (direct 

economic loss/GDP) of the hazards were calculated and analyzed on different spatial-temporal 

scales respectively, the contribution rate of frequency of hazards GDP per capita and their 

coupling effects to disaster loss ratio were analyzed as well. The results showed that: (1) the 

total direct economic loss of the disaster showed a significant upward trend over time, while 

the loss ratio of the disaster showed a downward trend. (2)the areas with severe losses of the 

hazards include Europe, South Asia, Southeast Asia, East Asia and the south-central region of 

North America, which are dominated by high-income countries; the areas with high loss ratio 

of the disaster include Southeast Asia , East Asia and the Caribbean, with middle-income 

countries as the main. (3) the types of hazards and disaster loss are different in the countries 

with different income levels, such as the economic loss of the disaster in low and middle income 

countries are mainly caused by flood disasters, while the loss of the disaster in high-income 

countries is mainly due to storm disasters. (4) frequency of the hazards and disasters played a 

leading role in the loss ratio of the disaster, and its contribution had a downward trend; the GDP 

per capita and coupling effects played a secondary role with a increasing impact. 

Key words : climatological-meteorological-hydrological hazards, direct economic loss of 

disaster, disaster loss ratio, Spatial-temporal patterns, contribution rate of the factors 
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Abstract 

This study focuses on the economic impacts of cyclone, drought, and soil erosion on national and 

regional economic growth. The study formulates a three-sector-two-region model with international 

trade and interregional-and-intersectoral labor turnover. The three hazards bring distinct damages to 

the model economy. Cyclone destroys physical production capital, agricultural land, and household 

assets. Drought and soil erosion result in a decrease in crop harvests. While drought is caused by 

low precipitation, soil erosion occurs due to economic activities under normal weather conditions and 

accelerates under intensive rains. Unlike cyclone that directly harms dwelling environment and some-

times displacing people, drought and soil erosion affect people through markets such as price in-

crease in domestic crops, which could result either in larger input in agriculture or in increase in food 

import. The study explores structural and quantitative differences in impacts due to three hazards, 

shedding light not only on economic growth implications but also on regional and individual inequality. 

It further discusses policies for infrastructure provision – i.e. allocation of public investment (1) be-

tween infrastructure for production versus disaster mitigation (and furthermore, among countermeas-

ures against cyclone versus drought versus soil erosion), (2) among regions (intensively in urban 

region or rural region), and (3) over time (now versus future). The case study is carried out on the 

economy of Madagascar.  
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AREAS* 

Natural hazards 

 Seismic 

X Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

 Human, organizational and societal factors 

 Risk perception, communication and governance 

 Systemic approaches 

 Risk and safety culture 

 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 
Territorial and geographical approaches to major acci-

dents and disasters 

 Social and behavioral aspects 
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Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

 Connecting observed data and disaster risk management 

decision-making 

 Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

X Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 

 

Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 
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Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

 Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 
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X  Presents a new model 

  Groundbreaking 
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  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 
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