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Eecutive Summaﬁ

A study to estimate environmental damage

caused by the Hebei Spirit oil spill

® Background and purpose of this study

o The Hebei Spirit oil spill which occurred near the Mallipo beach in the Western
coastal area of Korea on the early morning of 7 December 2007 will be consid-
ered as Korea’s worst oil spill ever in its size and ramifications.

- The spilled oil in the Yellow Sea rapidly spread to nearby areas, affecting
fishing grounds, sea farms, tidal plats and habitats for migratory birds as
well as tourist attractions.

o To rehabilitate and restore the affected ecosystem at such a large scale, its
damage and ramifications need to be understood in various perspectives as a
first step.

- For example, the Sea Prince oil spill occurred in 1995 but resulting social
costs and damages were evaluated only from the respect of lost fisheries
resources and tourism revenues.

- So this time, non-market value including biodiversity’s values needs to be
categorized as social costs/damages and needs to be assessed in details.

o The study’s goal is threefold. First, it aims to recognize the importance of
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coastal areas on the ecological and economic fronts by utilizing domestic and

international studies. Second, it quantitatively evaluates the Hebei Spirit oil

spill based on these studies. Third, it aims to provide policy implications for

relevant laws and institutions.

- For that purpose, the study applies human values to damage of the marine
ecosystem. It used valuation methods of environmental economics to assess

and measure non-market value of the damage.

® An outline of the Herbei Spirit oil spill

o On December 7, 2007, a crane barge being towed by a tug collided with the
anchored crude oil carrier Hebei Spirit on the northwestern sea off of the
Mallipo beach and leaked 12,547k of crude oil.

- 300km long coast alongside the Jeolla province, Chungcheongnam-do as
well as nearby Taean county was contaminated and 53 islands off of
Chungcheongnam-do and 42 from the Jeolla province were tarred with oil.

The oil spill was estimated to affect 15 beaches, 34,000ha sea farms and re-

lated facilities and about 40,000 households in the area.

® Analysis method

o The study chose a method which can clearly reflect attributes of oil spill out
of various empirical analysis approaches developed at home and abroad. It
conducted an empirical analysis by utilizing the method.

o The study’s contingent valuation method describes scenarios concerning changed

environmental quality and provides various conditions for its improvement. Then
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respondents are asked to answer questions based on such hypothetical situations.
- The method helps respondents to construct and express value judgments in mon-
etary terms. CVM is a standardized and widely used valuation method for esti-
mating WTP (Willingness-to-Pay) for environmental goods and services. The
CVM (Contingent Valuation Method, One-and-One-Half Bound Dichotomous
Choice Model) involves constructing a hypothetical market or referendum sce-

nario in a survey.

® Analysis results of environmental damages of the oil spill

o The data on individual WTP for avoiding the environmental damages from the
Herbei Spirit oil spill accident used in this analysis came from a 2008 survey.
The study area of this research was restricted to the resident of 2 areas, name-
ly, Seoul metropolitan area (off-site) and Taean (on-site).

o The study conducted face-to-face interviews with 800 households (400 in Seoul
metropolitan area and 400 in Taean) and analyzed them. According to the re-
sult, if a sum of money to restore the damage and to prevent similar accidents
is spent by similar allowance over 5 years, the WTP mean for household in
Taean is around KRW 5,205 and the truncated WTP mean is about KRW
8,869.

o The results for household in the metropolitan area show that the WTP mean is KRW

- 113, which is statistically invalid and the truncated WTP mean is KRW 4,324.
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< WTP Estimation Results >

WTP based on
Division Contingent Valuation The number of household Annual value
v Method according to 2005 Census (unit: million)
(KRW/household/year)
Taean county 8,869.0 Taean county 21,782 193.18
Seoul city 3,309,890
Seoul -
. Inchon city 828,023
metropolitan 43243 Kvanzel 32,268.32
area yunee 3,329,177
province
Total 7,462,090

o When it converts the results into national damage costs, non-market value of the

damage from the Herbei Spirit oil spill reaches KRW 6.3 billion annually.

® The study’s utilization methods and policy recommendations

o The study estimated the value of environmental damage caused by Korea’s worst
oil spill and provided methods to calculate future welfare loss to Korean society.

o This study emphasized the application of a CV approach to evaluation of the
oil spill damage in Korea. It also provides important insights to both policies
and research. Our results should be applied to calculate overall social welfare
loss including the non-market value of oil spill when restoration costs and the
size of damage are estimated.

- It also can be used to assume benefits and costs of the accident, which can
be recovered depending on active restoration efforts. So, socially desirable
decisions can be made based on this study.

- So, marine environmental assets which need further evaluation need to be

identified and measured quantitatively and systematically.
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- Financing measures need to be prepared for already occurred environmental
damage. For example, environmental tax on those who are responsible for
the accident needs to be established under the Marin Environment
Management Act in addition to the Compensation for Oil Pollution and

Damage Guarantee Act.
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NMFS(the National Marine Fisheries Service), ACE(the Army Corp of Engineering),
ADFG(the Alaska Department of Fish and Game), CAGO(the Colorado Attorney
General's Office), MWDSC(the Metropolitan Water District of Southern California),
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