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ABSTRACT 

 

Climate insurance is already a hot topic today, as the number of climate-related 
catastrophic events and the associated losses for the economy in general and insurance 
companies in particular are on the rise. An extremely hot summer in 2018 showed the 
weaknesses of the existing drought insurance in Germany and other European countries. 
For months farmers had to wait until state aid and compensation payments were paid out 
and the application procedure proved to be overly bureaucratic. Similar experiences have 
also been made with traditional crop loss insurance in other EU countries as we will 
demonstrate in an overview of 2018 lessons learned. Bottom line, the existing agricultural 
risk transfer systems in Europe are far from being perfect and associated with negative 
effects, such as (1) a large time gap between an actual event and compensation, (2) 
difficulties in assessing actual losses, (3) distrust between the actors involved. From an 
insurance economics point of view, much speaks in favor of the introduction of so-called 
index-based insurance as an attempt to overcome this weaknesses in moving away from 
income-related risk transfer schemes. An independent and objective indicator as a 
triggering insurance event could overcome the above-mentioned problems and quickly 
initiate compensation payments to farmers. Nevertheless, one technical aspect of the 
index-based insurance approach in agriculture remains unresolved: the remaining high 
basis risk to farmers. The broad application of distributed ledger technology (short, DLT) 
in the foreign exchange market showed some positive features in this respect and ways 
to overcome difficulties of index-based insurance in practice. For this reason, our 
proposed Insurtech-related research will look into the role of DLT in the application of 
index-based insurance to agriculture and includes the following research questions: (1) 
real-time exposure assessment, (2) accident and/or risk prediction, (3) reserve calculation 
for reinsurance, (4) behavioral underwriting. [Word count: 300] 
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ABSTRACT:  

Evaluating the economic impacts caused by capital damage is an effective method for 

disaster management and prevention, but the magnitude of the economic impact of 

affected people (labor disruption) on an economic system remains unclear. However, 

capital damage and affected people are the two major factors that government must rely 

on for disaster relief and recovery, especially in cities with large populations. Therefore, 

this study takes a typical flood disaster event that occurred in Wuhan city, China, on 

July 6, 2016 (the “7.6 Wuhan Flood disaster”) as a case study: 1) a recovery measure 

model for disaster-affected people in different industries is constructed. The purpose is 

to break through the limitation of disaster-affected population research lacking of 

disaster data on different industries, and to solve the problem of the quantitative 

assessment method for the recovery path of disaster-affected people lacking of disaster 

recovery theory guidance. 2) a dynamic indirect economic loss assessment model that 

incorporates the disaster-affected people and capital stock damage called Adaptive 

Regional Input-Output with inventory and labor (ARIL) model is built. The purpose is 

to explore key parameters suitable for the economic development level of the research 

area, and to iteratively balance the “negative economy” shocks caused by affected 

people and capital damage on the supply and demand sides. The results show that i) the 

economic impacts of the “7.6 Wuhan Flood disaster” are less than 15.12% if we do not 

consider affected people; ii) the economic impact caused by insufficient labor forces 

accounts for 42.27% in secondary industries and 36.29% in tertiary industries, which 

may cause enormous losses if both industries suffer shocks; and iii) the agricultural 
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sector of Wuhan city experiences an output demand of 0.07% that is created by the 

introduction of fifty thousand short-term laborers from outside the disaster area to meet 

the post-disaster reconstruction need. These results quantitatively reveal the importance 

of considering the affected people in economic loss assessment and prove that it is a 

non-negligible component of post-disaster economic recovery and post-disaster 

reduction.  
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Abstract 

Since 2014, BRGM and CCR have been collaborating to develop a new consistent and coherent 

earthquake impact model for the French mainland and overseas territories covered by the specific 

French Natural Disasters Compensation Scheme. This model encompasses a complete modeling 

chain: hazard, vulnerability, damage and insured loss. 

The developed model consists in performing damage scenarios in order to evaluate the financial 

consequences for compensable insured property on buildings for a given seismic source, defined 

deterministically or probabilistically. 

To date, the model makes it possible to evaluate the consequences of seismic events for different 

kind of buildings in France: dwellings (houses and apartments), retail trade, professional and tech-

nical business services, industrial facilities and so on. The seismic hazard is estimated deterministi-

cally for reference events by region but also probabilistically by generating stochastic earthquake 

dataset calibrated on the French seismic historical activity. Specific vulnerability assessments have 

been performed providing hazard to damage relationships specifically tuned on French buildings. 

Each component of the model integrates a probabilistic approach allowing to better estimate uncer-

tainties for each computed scenario. The uncertainty analysis makes it possible to identify the most 

sensitive parameters of the whole modeling chain. 

This model provides new insights into the financial consequences of earthquakes in France. It also 

produces indicators expressing the seismic risk at different scales in order, for example, to support 

prevention actions led by the French government in the most exposed areas. Some of these indica-

tors are or will be also communicated throughout dedicated platform to insurances companies or 

public authorities. 
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AREAS* 

Natural hazards 

X Seismic 

 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. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

 Employs established methods to a new question 

  Presents new data 

X  Presents new analysis 

  Presents a new model 

  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

X  Applied 

  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 

 

 


