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The lack of proper policies in risk management field
in Iran reduces the speed of restoration and reconstruction
after a catastrophe. The continuation of this situation is far
from the desired perspective drawn for a resilient society. In
this situation, better management of seismic risk is strongly
felt to reduce human casualties and economic losses and to
increase resiliency in Iran, through vulnerability reduction
and structural reinforcement, and risk transferring. This
dissertation focuses on developing a government-sponsored
earthquake insurance pool as a solution for financing the
economic losses of residential buildings.

For this purpose, an integrated risk-based earthquake
insurance model is developed. The country-wide risk is
modelled according to spatial resolution of about 1 km
by 1 km for the assets (residential units with different
vulnerabilities) and the associated loss is calculated with a
radius of 200 km (epicentral distance) for each event. In order
to focus on the sensitive parameters, a sensitivity analysis
is conducted. After finalizing the input data, the probable
losses to the residential line of business are calculated.
The losses are estimated via Monte Carlo simulation in an
event-based approach. The probability of irreparability of
some levels of damage and surplus costs are considered in
loss calculation by introducing loss transfer functions and
developing economic vulnerability curves. In addition, a
new approach is suggested to model Post Loss Amplification
(PLA). The effect of PLA is added to the evaluated losses of
catastrophic events based on the loss and relative destruction
index of each event.

Cat model outcomes reveal an annual average loss of b$
2.69 (free market rate) for the total residential building stock,
75 percent of which is the loss to the urban buildings. The effect
of the modeled PLA on average annual loss measured to be
less than 5 percent, mainly increasing losses with higher return
period. Figures (1 and 2) demonstrate the spatial distribution
of annual expected losses, and probable maximum loss
curves considering various levels of PLA without considering
betterment costs.

For insurance modeling of an earthquake insurance
pool, two approaches are surveyed. For both, insurer
vulnerability curves are developed based on the loss transfer
concept previously introduced. In the first approach, a
government-supported insurance pool covering urban
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residential buildings is designed, disregarding the clauses
of the 2020 passed bill of “Establishing a public natural
catastrophe insurance pool”, hence assuming the possibility
of risk transfer via international reinsurers. Various schemes
for primary indemnity-based insurance are evaluated. To
increase the pool capacity, a portion of the risk is passed
to the international reinsurers. Traditional indemnity-based
reinsurance coverage is compared with the parametric index
reinsurance type of treaties.

Comparing indemnity and index-based (re)insurance
solutions, with similar payout expectations, index-based (re)
insurance is found to be the cheaper product. The parametric
reinsurance is also more transparent, and because of omitting
loss adjustments, the payouts are much faster. On the flip
side, there might be a considerable basis risk. In order to
benefit from both risk transfer mechanisms, and reduce their
downsides, a combination of both reinsurance mechanisms
is evaluated and believed to be the most efficient option. The
suggested financial structure for the first year of activity of
the pool is demonstrated in Figure (3).

The government contributionis setto be pool management,
issuing the treaties, tolerating a portion of the risk, paying
the risk transfer and administrations costs, and serving as
the lender of last resort. The total reinsurance premium
before profit is calculated to be m$ 93.4 for a b$ 3 xs. b$ 1
treaty. The possibility of an accumulated loss exceeding the
pool capacity in the first year is also estimated by random
sampling from the Event-Loss table. An example of such
sampling is shown in Figure (4).

In the second approach, based on the clauses of the
bill “Establishing a public natural catastrophe insurance
pool”, and considering the financial limitations, economic
crisis, and unfeasibility of transferring risk internationally,
the public earthquake pool is designed to cover the total
residential building stock. Here again, several schemes for
primary insurance are evaluated. The pool performance
in the first year is evaluated through random sampling.
As examples of the possible changes in the pool financial
structure and its level of risk in the first 25 years, some
scenarios are simulated (example is shown in Figure (5).

Based on the results, if the maximum covered loss per
dwelling is $ 3000, and the government deposits m$ 129 in
the “Natural Catastrophe Special Account” as an in-house
reinsurer, there is a circa 20% risk of insolvency in the first
year. If the deposit in the following years continues to be the
same, the pool remains vulnerable during the first decades
of activity.

Keywords: Earthquake insurance pool, Loss transfer function,
post loss amplification, Reinsurance, Parametric index-based
insurance, Insurance pool bill
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