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FIGUre 1: Projected 
annual expected flood 
losses in dike ring 36 
(Land van Heusden/De 
maaskant) in 2040.

The costs  
of natural 
disasters 
under climate 
change
Increasing frequencies  
of extreme weather  
events are expected to cause 
more losses from weather 
disasters. The interplay 
between hazards, and 
vulnerability and exposure, 
make reliable estimates of the 
actual risks difficult. Climate 
change will increase losses, but 
increasing exposure and value 
of capital are expected to be 
more important. 

the project A09 “financial arrange-
ments for disaster losses under 
climate change” within the climate 
changes spatial planning programme 
has identified impacts from climate 
change on disaster losses and the 
role of insurance arrangements in the 

netherlands. the project investigates 
whether current financial arrangements 
for damage caused by extreme weather 
are sustainable and economically effi-
cient. the project develops and evaluates 
alternative insurance arrangements in 
order to adapt to changing risks[1]. the 
role of insurance is discussed more in-
depth in a separate article on page 41 
(botzen & Van den bergh) 

the analyses of future potential losses 
performed in this project, include historic 
data, loss modelling, and scenarios for 
climate and socio-economic change. 
Among these analyses are projections 
for hail storm losses, casualties due to 
flooding[2], and economic losses from 
flooding. projections of future flood 
losses (figure 1) in a case study area 
along the river meuse in the netherlands 
vary considerably, depending on the 
assumed climate scenario (knmi ’06 
scenarios g and w+) and scenario for 
socioeconomic change (wlo scenarios 
regional communities; rc, or global 
economy, ge).

taking into account only the increasing 
exposure and value increases of assets 
(socio-economic change) annual 
expected losses by the year 2040 are 
projected to increase by between 35% 
and 172%, compared to the baseline 
situation in the year 2000. looking only 
at the effects of climate change, annual 
expected losses increase between 27% 

and 148%. A combination of climate and 
socio-economic change amplify each 
other, and may increase losses up to 71% 
and 575%. 

in this case study, the effect of climate 
change is found to be of approximately 
equal magnitude as socio-economic 
change[3]. however, adaptation through 
reduction of flood probabilities is likely 
to severely reduce the contribution 
from climate change. considerable 
uncertainties remain and more studies 
are required to quantify the precise role 
of exposure, vulnerability and climate 
change[4].

lAURENS BOUWER

laurens Bouwer is a  

researcher at the vrije Uni-

versiteit in Amsterdam, and 

studies disasters and climate 

change. He is a physical 

geographer by training, and 

coordinates the cluster on Water and Adapta-

tion at the Institute for Environmental Studies. 

In 2001 he was lead Author for the chapter 

on insurance in the IPCC third Assessment 

Report.

+31 20 5989536 / laurens.bouwer@ivm.vu.nl

PARtNERS: vU University Amsterdam / 

Future Water / Rabobank / Interpolis

PROJECt: A09 “Financial arrangements for 

disaster losses under climate change”

REFERENCES

1] W.J.W. botzen, J.c.J.m. van den bergh, L.m. bouwer 

(in press). climate change and increased risk for the  

insurance sector: A global perspective and an  

assessment for the Netherlands. Natural Hazards, 

doi:10.1007/s11069-009-9404-1

2] b. maaskant, S.N. Jonkman, L.m. bouwer (2009). 

Future risk of flooding: an analysis of changes in po-

tential loss of life in South Holland (the Netherlands). 

environmental Science and Policy, 12(2), 157-169.

3] L.m. bouwer, P. bubeck, J.c.J.H. Aerts (submitted). 

Increases in future flood risk due to climate and  

development in a Dutch polder area.

4] L.m. bouwer, r.P. crompton, e. Faust, P. Höppe, r.A. 

Pielke Jr. (2007). confronting disaster losses. Science, 

318, 753.

ex
p

ec
te

d
 lo

ss
 (M

Eu
ro

‘s
)

160

120

80

40

0
2000 baseline 2040 rc/G

year

2040 Ge/W+

23

58

34

39

23

2 
6 
8 
23

38    CLIMATE RESEARCH NETHERLANDS – RESEARCH HIgHLIgHTS

climate+socio-econ

climate

socio-econ

base risk

A09


