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Ecological damage compensation for uninhabited island development: a case

study of Dayangyu Island
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Abstract: With the rapid development of China’s marine economy, the exploitation of uninhabited islands has received the
increased attention. At the moment, governments and businesses frequently overexploit the uninhabited islands, resulting in
serious damage to the island’s resources and environment. The uninhabited islands’ unique ecosystem and geographical
location contribute to their high restoration costs following damage. The protection and exploitation of uninhabited islands
drew the attention of academic world both domestically and internationally. This article establishes an ecological damage
assessment model (EDAM) for the development of uninhabited islands based on the theory of island ecosystem service value
(TESV). From the perspective of land-sea coordination, the EDAM fully considers different development behaviors that
might disturb marine and terrestrial ecosystems on uninhabited islands. The EDAM is suitable for the pre-assessment of the
development behaviors of uninhabited islands. Dayangyu island, China’s first public auction of use rights, is used to
demonstrate the model’s scientific validity and feasibility. Additionally, the paper calculates the cost of ecological damage to
the uninhabited islands using the adjusted collection standard of fund in 2018 and compares it to the cost of uninhabited
islands exploitation damage compensation calculated in this paper. The findings indicate that; (1) the ecological damage
compensation for Dayangyu island exploitation is 16.45 million yuan. Among them, the ecological damage compensation

required for land exploitation is 8.90 million yuan, which is greater than the ecological damage compensation required for
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marine exploitation; (2) the land ecological damage compensation calculated in this paper has a highly ecological damage
cost of 3.72 million yuan. In 2018, there was still room to increase the collection standard for tourism island use. Although
the collection standard of uninhabited island use fee in 2018 includes the cost of ecological damage, the ecological damage
cost in the collection standard of uninhabited island use fee fails to fully reflect the impact of exploitation on the terrestrial
ecosystem. At present, the implementation of the ecological damage compensation system for the development of uninhabited
islands is not only feasible in theory, but also necessary in practice. An effective assessment of ecological damages caused
by uninhabited island exploitation is the foundation of a system of island ecological damage compensation that requires the
damaging party to bear the cost. With a compensation system in place, it will force both governments and enterprises to
carefully weigh the benefits and costs of uninhabited island exploitation so as to avoid excessive and rash development of

island resources.

Key Words: uninhabited islands; protection and exploitation; ecological compensation
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Fig.1 Framework of ecological damage assessment system of uninhabited island exploitation
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Table 2 Damage coefficient of uninhabited island exploitation
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Table 3 Affected area of Dayangyu island exploitation
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Table 4 The value of Dayangyu island ecosystem services
W A S RS Island ecosystem/ (JC m™2 a™!)
Ecosystem services Forest Grassland Marine Data source
ecosystem ecosystem ecosystem

ﬁﬁﬂgﬁ.hﬂ&% 0.25 — — = Ak AR
Raw materials
. ; B R AR SRR K 20T R T R R
BRI 0.67 116 1999 ARG A ) S B 2011 S

ater conservation }522{:
IR s 0.61 0.46 1.21 RG0S A
Carbon fixation and oxygen release

. FIER R Y R A o i A B R SR

LR 075 053 T A T R O 2011 4

oil conservation

TR MO B O AL AR [

s W - - 042 ABEA BB TR

'ood production

= FURCOD HERC 15 K HERCE ) 1B IE )R i AL K
Y N N N
e - - 033 CODARHUA T A6 FF 4 5 e 1 75 K T

IR ES AR

f%,g FEEERSS 1.98 211 2.32 PNERI S i p A E e

iodiversity
PRI s 116 Sl LR A

ecreation
P 0.05 T A0 LI LIS S A

Scientific research

http ; //www.ecologica.cn



7594 A E = 2%

R5 AXFIERFARITARERY

Table 5 Damage coefficient of Dayangyu island exploitation
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Table 7 Comparison of charge for Dayangyu island utilization
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R R 3 T — g IR BIEREL e
Uninhabited island uses 2010 A5 2018 A1 B S Difference ],h, ’ ee
Initial bidding Standard Adjusted coefficient cost
price in 2018 standard
KWL ZR Recreation 344.71 3146.29 2390.92 2046.21 0.25 518.29

3 Hw5rig
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T B ia FHAE /R AR A, W IR IR - 2E Al A 530 I, A7 e R R RS m 4 o | B0 Ah 45 SR i
JEE 32 S R ) AL, SR T B B T 6 5 I & R 0 /0, M 5 T R A 25 3 (R A S SE R B a2, i 22 i B 7Y
RGNE 2 A R TR s HLVPAN AR B, T3 AR AT T J0 B B 9 & i A S VA X & T
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