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Impact of Climate Change to the Summer Season Hedging Cost in
Electricity Sector: Using a Weather Derivatives Simulation Method
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Abstract: This study has estimated the CDD call option price change according to climate
change and calculated the increase in hedging cost for the electricity sector in summer,
which is part of the cost of climate change. A new temperature process was created by
altering the mean temperature and standard deviation for the temperature process of Korea,
which was estimated by applying a mean reversion model to Korea's past temperature data.
Monte Carlo simulations were applied to the process, and CDD index values were
generated from them. The expected CDD call option prices were computed using a simple
CDD call option pricing formula. We estimated the increase in hedging costs for
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temperature risk in summer by applying the rate of change of the CDD call option price to
the potential CDD call option transaction value as of 2017, which was estimated separately
with additional assumptions. In this paper, we construct twelve scenarios in which the
average temperature rises by zero to 1.8 degrees and the standard deviation rises one-
two~—fold. The CDD call option price is estimated to rise by 650-5,000%, contingent upon
each scenario. In terms of monetary value, if Scenario Il (in which the standard deviation is
increased 1.5-fold without changing the average temperature) is applied, the damage
amounts to 2,266.5 billion KRW as the CDD price increase rate would be 655%. In Scenario
IV, in which the average temperature rises by 0.8 degrees without changing the standard
deviation, the increase rate is 1,510%, which is equivalent to 34.83 trillion KRW.

Key Words: Cost of Climate Change, Weather Derivatives, CDD Call Options, Temperature

Process, Mean—Reversion Model
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1973 [ 1247 | 1727 | 1985 | 1219 | 1.763 | 1997 | 12.77 | 1.720 | 2009 | 13.05 | 1.764
1974 | 1142 | 1741 | 1986 | 11.61 | 1.670 | 1998 | 1354 | 1.747 | 2010 | 1271 | 1.977
197511266 | 1.370 | 1987 | 1231 | 1.844 | 1999 | 1285 | 1.727 | 2011 | 1245 | 1.697
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1979 [ 12.67 | 1757 | 1991 | 1230 | 1578 | 2003 | 1250 | 1.665 | 2015 | 1347 | 1.636
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