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Abstract - Integrated gasification combined cycle (IGCC) power plants not only emit less greenhouse gases
and air pollutants than conventional coal-fired power plants, but also use low-price, low-quality, and inte-
rnationally easily procurable coal. Thus we can benefit from safeguarding energy security through building
the IGCC power plant. This paper attempts to value the benefits of energy security enhanced by IGCC
power plant. To this end, we report here the results from a contingent valuation survey of randomly selected
600 households. A combination of a double-bounded model and a spike model is applied for the purpose
of increasing statistical efficiency and dealing with zero(0) willingness to pay data, respectively. The results
show that the respondents are additionally willing to pay 6.05 won for 1kWh of electricity generated from
IGCC power plant. In other words, the benefits from safeguarding energy security through building the
IGCC power plant are 6.05 won per kWh. Given that the expected amount of generation from the Taean
IGCC power plant that is scheduled to be built in late 2015 is 2.27 TWh per year, the benefits are estimated
to be 13.74 billion won per year.

Key words : integrated gasification combined cycle, benefits from safeguarding energy security, contingent
valuation, willingness to pay, double-bounded model
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Table 1. Summary of previous studies dealing with energy security

Sources

Contents

Damigos et al. (2009)

Willingness to pay a premium on their electricity bills in order to intemalize the external costs of electricity
production, in terms of energy security, which are caused from imported fuels

Lefevre (2010)

Analysis on the energy security implications of fossil fuel resource concentration

Bang (2010)

How the political institutions of the US structured interaction and affected policy outcome, and ultimately
the change of changing the energy policy status quo

Markandya and Pemberton (2010)

Analysis on energy security in an expected utility framework

Umbach (2010)

Analysis on the future international energy security and implications for Europe and EU-27

Hippel et al. (2011)

Introduction to the Asian Energy Security

Greene (2010)

Analysis on specific policies to achieve oil independence in United States

Jang et al. (2014)

Measurement of public’s willingness to pay for improving the reliability of the natural gas supply in

Korea

Kim and Kim (2015)

Korean public’s perceptions on supply security of fossil fuels: A contingent valuation analysis
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Table 2. Estimation results of the spike model without covariates

Variables Coefficient estimates
Constant -1.0650 (-11.36)*
Bid amount” -0.4902 (-5.11)*
Spike 0.7436 (41.61)*
Number of observations 600
Log-likelihood -354.95

Wald statistic® (p-value)

1,731.52 (0.000)

Notes: “The unit is Korean won. ®The null hypothesis is that all the parameters are jointly zero and the corresponding p-value is reported in
the parentheses beside the statistic. * indicates the statistical significance at the 1% level. The numbers in parentheses beside the coefficient

estimates are ¢ -values.

Table 3. Estimation results of the additional mean willingness to pay (WTP)

(unit: won/kWh)

Variables Estimates
Mean additional WTP 6.05
t-value 4.81*
90% confidence interval® 443 to 9.08
95% confidence interval® 421 to 10.14

Notes: “The confidence intervals are calculated by the use of the Monte Carlo simulation technique suggested by Krinsky and Robb(1986) with
5,000 replications. * indicates the statistical significance at the 1% level.
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Table 4. Economic benefits from safeguarding energy security using integrated gasification combined cycle power plant

Mean additional willingness to pay
(end of 2009)

Yearly electric power generated

Total yearly benefits

6.05 won per kWh

227TWh

13.74 billion won
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