_—

* K %
* *
* *
* *

K o K

European

Commission

Climate protection gap: evidences for public finances and

Insurance premiums

(Bellia, M., Di Girolamo, F., Pagano, A., Petracco Giudici, M.)

Combining data from EIOPA, and JRC Risk Data Hub , we estimate;

*The potential increase in (gross) insurance premiums written to reach an insurance penetration for river and coastal floods of at least 50% or 75% in all MS.

*The potential public finance losses (in a worst-case scenario) at EU level, considering losses from a compound disaster including uninsured climate-related
losses and potential defaults stemming from the insurance sector, and its reduction when increasing the insurance penetration.

Data

1. Distribution of losses from floods (Risk Data Hub)

Coastal Floods

River Floods

Risk Data Hub includes estimates of
probability of exceedance and area/population
exposed to river floods and coastal floods (and

Legend other natural disasters)

From these it is possible to calculate
_ probability of occurrence of different events and
o o expected exposure over different periods
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Vulnerability allows move from exposure to
“annual expectes loss” (AEL) for each MS and
peril

Losses in area/population transformed in
economic loss
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2. Insurance Penetration and Technical Provisions (EIOPA)

EIOPA provides data on Insurance
Penetration Rate for Flood “peril”
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‘ EIOPA provides data on Total Technical
Provisions and Gross Premiums Written for non-
life insurance (a superset including property
insurance)

Insurance Penetration (Nat Cat)
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Make use of expected loss from RDH and
penetrations rata to estimate theoretical Technical
Provisions to insure all flood risks
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Calculate share of non-life TP due to flood
risks
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— Methods

3. Estimating additional premiums needed to harmonize the
Insurance penetration

TP and Gross Premium move together (see an example for HR) and are non-
stationary. Their relationship can be estimated using a Vector Error Correction
Model (VECM), a special case of a VAR(p) model.

Considering a VAR with p lags: ?"*‘3"3| S R |2"2'2"3
yt =7V + Alyf—l + ... +Apyt—p + St
where vis a K x 1 vector of parameters, A, - A, are K x K matrices of parameters, and ¢; being i.i.d normal over time, with zero
mean and covariance matrix £. The VAR(p) can be rewritten in a VECM form. Its representation is:
p—1
Ay;=v + 1y, + z LAy, 1 + &
i=1

where I = YP_" A — I, and T} = —Z}f:i’ﬂ A;.

The final expected gross premium written for Member State i, EGP; are obtained multiplying the AEL; by the value of the
orthogonalized impulse response function for Member State i, OIRF; in the last step.
EGP; = AEL; X (1 + OIRF;)
To evaluate the amount of EGP; that need to be written in order to harmonize the penetration rate at 50% (EGP?°) or 75%
(EGP/>) for each Member State:

EGP; X 0.5
IPfi004 (i)

EGP; x 0.75

EGP?° =
l IPf1004 (i)

EGP/® =

4. Economic losses from insurance defaults

We do not model single insurance undertaking, but all insurance companies at individual country level (or even at the
aggregate EUZ27 level).The loss rate distribution can be seen as the loss rate on a portfolio of exposures to several insurance
undertakings.

We use the Vasicek (2002) model to define the event of default, as occurring when the insurer’s asset value falls below a
predetermined threshold. The maximum loss L; for country i that cannot be exceed in one year with a probability level a is given

by:

Jp+8(1—p)N"1(1—a)+ N1 (PD)

leEADIXLGDXN
J1-p—6(1—p)

EAD; of TP;, our best estimate of liabilities and risk margin and SRC; as the total amount of funds that an insurer is required to
hold to ensure that the company will be able to meet its obligations with a probability of at least 99.5%

EAD; = SCR; + TP,

We apply this modelling framework under a worst—case scenario, where flood events happen together with insurance defaults.
We do so by considering uninsured catastrophic losses, besides those stemming from defaults in the insurance sector

Final losses on public finances are then computed as the sum of uninsurable losses and leftover from the insurance sector:

FLi - Li + (1 — IPﬂOOd,i) X AELI
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9. Results - Additional premiums needed to harmonize the
Insurance penetration

River and Coastal flood
Increase in gross premium written

50 75
:;T:er IPfi00a (i) OIRF; {g&f’@ {gfnp@ }—-—{
AT 70% 2.83% 631.70 50%
BG 25% 4.30% 5721 85.82
cYy 28% 1.93% 0.56 0.84
DE 43% 1.77% 3,224.13 4836.19
EE 46% 442% 6.93 1039 75%
EL 8% 1.64% 63.05 9458
HR 21% 2.38% 7061 10591
IT 23% 2.14% 193661 2.904.91 0 5 1 15 2 25
LT 33% 2.11% 2040 30.60
LV 40% 487% 4367 6551 Harmonise penetration at 50% : EUR 11.6 billion
MT 25% 7.29% 001 001 . . o
NL 3% 2A6% 578446 867668 Harmonise penetration at 75% : EUR 18.7 billion
PL 60% 3.18% 779.86 , ,
- v 207% 3372 e Actual (estimated) premiums from EIOPA for flood
RO 26% 3.12% 27022 40532 events is roughly EUR 10.06 billion (a proxy since for
SK 25% 291% 15134 197.00 the non-life insurances, multiple risks are bundled)
Total 1163292 18,860.93

Premiums written for flood events should be
at least doubled to reach a minimum 50%
penetration across the EU

Note: Sensitivity of Gross Premium written w.r.t. technical provisions and
Estimation of the Expected Gross Premiums

6. Results - Economic losses on public finances

In a baseline scenario, expected losses
from both sources of risk (floods and insurance

Baseline Scenario
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Worst-Case Scenario
1,800

100 defaults) decrease by about 50% when

1,200 Insurance penetration is increased to 75%.
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200 losses measured in Eur bn is slightly lower than

the increase in gross premiums written (as it
should be expected).
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In a compound disaster worst-case
scenario, where insurances default at the
same time as the risk is realized, losses are
vastly reduced in the countries in the
countries with the lower penetration rates
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Compound disaster worst case scenario
shows that increasing IP would have a positive
impact even in case of only partly effective
insurance in case of natural disaster
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