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• Flood defenses
• Flood insurance
• Individual flood risk reduction measures

> self-protection = reducing probability of an event
> self-insurance = reducing damage in case of an event 

These measures are often cost effective in the long run

Flood preparedness
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Measuring flood preparedness (lab: test incentives)
Mol, J. M., Botzen, W. J. W., & Blasch, J. E. (2020). Risk reduction in compulsory disaster insurance: Experimental evidence on moral hazard and financial incentives. 

Journal of Behavioral and Experimental Economics, 84(February), 101500. 
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Measuring flood preparedness (lab: test insurance types)
Mol, J. M., Botzen, W. J. W., & Blasch, J. E. (2020). Behavioral motivations for self-insurance under different disaster risk insurance schemes. 

Journal of Economic Behavior & Organization, 180, 967–991. 
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Mol, J. M., Botzen, W. J. W., Blasch, J. E., Kranzler, E. C., & Kunreuther, H. C. (2021). All by myself? Testing descriptive social norm-nudges 
to increase flood preparedness among homeowners. Behavioural Public Policy, May, 1–33. 
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Improving flood preparedness with Virtual Reality

Mol, J. M., Botzen, W. J. W., & Blasch, J. E., (2022). After the virtual flood: risk perceptions and flood preparedness after virtual reality risk communication. 
Judgment and Decision Making. 17(1), 189–214



Important predictors of flood preparedness 

Why Virtual Reality technology?



Important predictors of flood preparedness 
• Experience (Grothmann and Reusswig, 2006; Guo and Li, 2016; Osberghaus, 2017)

- Water levels
- Damage

Why Virtual Reality technology?



Important predictors of flood preparedness 
• Experience (Grothmann and Reusswig, 2006; Guo and Li, 2016; Osberghaus, 2017)

- Water levels
- Damage

• Coping values (Bubeck et al., 2013)

- Response efficacy (perceived effectiveness of measures)
- Self-efficacy (subjective feeling of being able to install measures)

Why Virtual Reality technology?
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Sandbag = stack sandbags to protect home
Protected = check protected home from inside
Neighbors = check unprotected home from neighbors

Virtual Reality experience
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Video at https://vimeo.com/482506190



Homeowners from the Amsterdam area

Experimental design
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Homeowners from the Amsterdam area
Control group n = 276 at home
VR group n = 108 in the lab + follow-up 4 weeks later (n = 78)

Dependent variables:
- Flood risk investment game
- Risk perception

Experimental design
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Results risk perception



Null results (1)



Null results (2)



• Low tech next step? 
• e.g. augmented reality

• High expectations may hamper the effect
• Decrease in effect over time
• Pure lab-effect?

Discussion



Participant (50): “Oh no, my precious BBQ!”

Thanks to my participants!
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Participant (50): “Oh no, my precious BBQ!”

Participant (65) searches for wallet in (real-life) pockets and realizes it is not there… 
“Oh well, I am not carrying my creditcard so we are good!”

Thanks to my participants!
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Only represents wind hazards

Saffir-Simpson Hurricane Scale
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Saffir-Simpson gone bad

Example: Hurricane Sally

Collins et al (2021) NSF grant #2052268



Saffir-Simpson gone bad

Example: Hurricane Sally

“If it would have been a three or 
higher, we would have left”

Collins et al (2021) NSF grant #2052268
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• One category for all major hazards
• Categories 0 – 5 
• Category 6 for most extreme cases
• Pre-landfall predictions 

(for risk communication)
• Higher categories for historical 

high damage events

Tropical Cyclone Severity Scale (TCSS)



• One category for all major hazards

Tropical Cyclone Severity Scale (TCSS)



Using a synthetic storm track

Bloemendaal, N., Haigh, I. D., de Moel, H., Muis, S., Haarsma, R. J., & Aerts, J. C. (2020). Generation of a global synthetic tropical cyclone hazard dataset 
using STORM. Scientific Data, 7(1), 40.



Using a synthetic storm track to build scenarios



Different on Saffir-Simpson and TCSS
General coastline
Dependent variables:
• Evacuation intent
• Worry
• Precautionary measures

Hurricane Hypothetical



2 × 2 between subjects treatments
• scale: Saffir-Simpson vs. TCSS
• format: graphic vs. text-only

Design



Saffir-Simpson with 
and without graphic



Saffir-Simpson with 
and without graphic



TCSS with and 
without graphic



TCSS with and 
without graphic



More information
Display of 4 maps in NOAA style
• Cone
• Wind Speed Probabilities
• Rainfall
• Storm Surge



Dependent Variables
• First 5 scenarios

• Evacuation intent
• Worry
• Expected damage

• Last 5 scenarios
• Quiz questions (e.g. main hazard)

© Julieta Matos Castano



Pilot data (n = 40 on Prolific)
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