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OUTLINE

 Overview: Flooding and Flood risk management in Germany

 Specific aspects from the economic research on flood risk management at the 
household level:

Effects of flood experience

Insurance and mitigation: Substitutes or complements?

The role of disaster relief

Situation of low-income households

Awareness campaigns

 Summary / Lessons
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Deggendorf 2013

Dresden 2002

Many small inundations



Flood insurance residential buildings – insured damages
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Hudson, P., Botzen, W. J. W., & Aerts, J. C. J. H. (2019). Flood insurance arrangements in the European Union for future flood risk under climate and 
socioeconomic change. Global Environmental Change, 58, 101966. https://doi.org/10.1016/J.GLOENVCHA.2019.101966

 Various flood insurance market 
structures throughout Europe

 Often: governmental intervention 
due to low private demand

 Different forms: 

– Public insurance

– Public reinsurance

– Public disaster funds

– Insurance obligations

– Insurance bundling
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 Insurance coverage voluntary 

 Penetration rates differ 
in the federal states

 German average: 45% (in 2020)

 Premiums risk-based (4 categories)

 Officially no governmental 
intervention in insurance market, 
but: ad-hoc disaster relief
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• Rising trend of owners and tenants who believe their insurance to cover natural events: 

• National insurance density is much lower, indicating a systematic overestimation of the 
household‘s insurance coverage

 Insurance illusion
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distribution of the contracts on the hazard 

classes (GKs)

addresses in total contracts in 2018 

in total 

Flooding hazards

Distribution of the contracts 
on the hazard classes (GK) 
in ZÜRS Geo 2020

Statistically, a flood occurs: 

GK 1: not affected by floods of 

bigger waters, according to current 

data

GK 2: floods rarer than 1x in 100 

years, especially areas that may be 

inundated in case of an “extreme 

flooding”

GK 3: floods 1x in 10 to 100 years

GK4: floods at least 1x in 10 years



FLOOD RISK MAPS
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 Insurance against natural hazards

 Mitigation measures:

– Relocation of valuable 
furnishings in a higher floor

– Protective cap for basement 
windows and doors

– Backflow flap 

– Water-repellent exterior 
plaster, interior painting and 
floors 
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Flood protection measure 
Neither implemented 

nor planned
Planned

Already 
implemented

Moving valuable furnishings to higher floors 82.3 % 4.0 % 13.7 %

Protection flaps for basement windows and doors 90.1 % 3.2 % 6.7 %

Backflow-flaps 58.6 % 5.0 % 36.4 %

Water-repellent exterior plaster 79.7 % 1.6 % 18.7 %

Water-repellent interior plaster 92.8 % 1.8 % 5.4 %

Water-resistant floors due to risk of flooding 73.1 % 1.6 % 25.4 %

Flood-proof heating system 80.5 % 1.6 % 18.0 %

Pumps 98.5 % - 1.5 %

Drainages 97.6 % - 2.4 %

Other measures 94.7 % - 1.7 %

At least one measure adopted - - 48.8%

Average amount of implemented protection measures - - 1.3

Source: Eval-MAP household survey 2020
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Time trend of households which have implemented at least one flood adaption
measure. (n = 2,890)
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 Publication in Ecological Economics, 2015
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 After the flood of 2013, in the flood affected areas, the increase of flood 
mitigation implementation was significantly higher than in unaffected areas

 Causal effect of flood experience on individual flood mitigation
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 Publication in Global Environmental Change, 2017
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 Are flood insurance and flood mitigation measures substitutes or complements?

– Substitutes:

 Both are costly strategies to cope with flooding

 Mitigation reduces the expected pay-off of an insurance contract

– Complements:

 Deductables: Mitigation pays off even for insured households

 Different effects: Insurance only financial, mitigation can also reduce non-
monetary damage

 Premium reductions (?)

 Obligations to install certain mitigation measures (backflow flaps)

 Empirical question. 

 So far, there is more evidence for both strategies being complements.
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DISASTER RELIEF
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 In both large flood events 2002 and 2913, the government provided disaster 
relief to uninsured households (billions of USD)

 Political economy of natural disaster insurance:

Schwarze, R., & Wagner, G. G. (2007). The Political Economy of Natural Disaster Insurance: Lessons from the Failure of a 
Proposed Compulsory Insurance Scheme in Germany. European Environment, 17, 403–415. https://doi.org/10.1002/eet
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 Publication in Ecological Economics, 2020
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LOW INCOME HOUSEHOLDS: MITIGATION
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Predicted probability of mitigation is significantly lower for 
low-income households (effect net of control variables, 
output of a multivariate regression model)



LOW INCOME HOUSEHOLDS: INSURANCE
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… but in high risk areas, income affects 
insurance demand

Predicted probability of flood insurance 
does not vary significantly with income 
(effect net of control variables, output of 
a multivariate regression model) …
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 GDV together with ministries and consumer advice centers

 Leaflets, press conferences, websites, consumer helplines, 
newspaper ads, cooperation with communities, …

 Were these campaigns effective in terms of insurance and mitigation behavior?
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EFFECTIVENESS OF AWARENESS CAMPAIGNS
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 No significant effect of campaigns.
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 Open Access publication in Risk Analysis, October 2020
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 Free insurance market comes with challenges (underinsurance, insurance illusion…)

 Large events provide a window-of-opportunity for risk management

 Insurance and private flood mitigation are probably not substitutes, but 
complements

 Disaster relief can impede private insurance and mitigation

 Low-income households are constrained in their risk management

 Effectiveness of large-scale awareness campaigns is questionable 


