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1. Introduction
The privatization of public facilities by the concession
system under the Act on Airport Management Utilizing
Private-Sector Capabilities (2013, Law No. 61) was given
a concrete form at Sendai Airport. In the concession
agreement for that airport, the concession holder had
agreed to undertake certain recovery/seismic retrofitting
works on his own account. On the other hand, the
concession holder bears the financial stress associated
with earthquake disasters, and bankruptcy can also be
supposed. In this case, the basis for recovery/seismic
retrofitting works will also be lost. Therefore, the risk of
bankruptcy was evaluated by an analysis of the financial
impact on the concession holder, an insurance policy
design for shifting the risk to the insurer was presented,
and the effects of insurance were calculated.
2. Financial impact analysis for concession holder and
policy design
Assuming the financial situation shown in Table 2 (PL,
BS), which considers the assets/indebtedness of the
concession holder, the financial impact of a group of
scenario earthquakes (top 100) was analyzed based on
an inventory of financial loss and system model of the
period of business stoppage. Earthquake loss functions
were calculated for each factor (removal damage, loss of
income, rebuilding cost), and a risk list showing the cash,
cash equivalents, liquid ratio, etc. of the BS (90%
probability of nonexceedance) was obtained for the
scenario earthquakes. (Table 1 shows the top 25/100

earthquakes.)

Fig. 1 Risk list (top 25/100)

@ Earthquake hypocenter

@ Kego fault zone, southeastern part
@ Nishiyama fault zone

@ Probability of occurrence / year

® Probability of exceedance / year

® 90% nonexceedance value

@ Loss ratio (rebuilding cost)
Cash/cash equivalents (million yen)
© Liquid ratio

In the policy design, assuming bankruptcy in case of a
liquid ratio of less than 0.9, cash, cash equivalents, etc.
(@ ¥4,096 million) before and after the event are read,
and this is treated as an insurance deductible (lower limit
of coverage). The worst-case earthquakes (hnames of
earthquake hypocenters are shown by hatching) are
designated, considering the probability of occurrence, and
the amount of cash, bank deposit, etc. (@ - ¥4,527
million) is read. The difference between D and @ is
the necessary funding for the worst-case earthquake.

These amounts are divided by the current replacement



cost, and based on this loss rate conversion, the necessary
funding is defined as a (=0.11), the payment limit as b
(=0.16) and the deductible as d. Because insurance
payments are determined by subtracting the insurance
deductible from the actual loss, if the policy is designed
S0 as to cover the necessary funding with the minimum
insurance premium, the deductible d = b —a, and d can be
decided as 0.05.
3. Calculation of effect by financial function stress

Fig. 2 shows the earthquake loss functions for various
liquid ratios. This is defined as the financial stress
function. When earthquake risk is not considered, the
liquid ratio is 1.59, and when earthquake risk is
considered, the liquid ratio decreases as the earthquake
intensity increases. If the concession holder takes out
insurance, the curve bends so as to maintain 0.9. In other
words, the concession holder receives an insurance
payment which is calculated by deducting the deductible
from the actual loss, and management can be maintained
satisfactorily. The point where the curve turns downward
again is the worst-case earthquake, and after this point,
the necessary funding exceeds the amount of the
insurance payment. However, from the management
viewpoint, this can be disregarded as a rare event. In this
way, the effect of insurance can be measured by the
financial stress function. Moreover, because the insurance
premium is quite small in comparison with revenue, its

effect on finances is not considered.
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Fig. 2 Financial stress function
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