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Using the contingent valuation method to assess the value of ecosystem diversity

maintenance of Shandong’s marine protected areas
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Abstract: A total of 88 marine protected areas ( MPAs) have been set up in the Shandong coastal waters in the western
Yellow Sea. These 88 marine protected areas include 12 natural reserves, 30 special protected areas, and 46 aquatic
germplasm resources protection areas. Based on the contingent valuation method (CVM) , a questionnaire was developed to
survey the willingness to pay ( WTP) to maintain all 88 MPAs. The survey samples were taken from Jinan (as an example of
inland cities) and Qingdao (as an example of coastal cities) in November 2014. The results suggested that the WTP of the
urban residents in Shandong province represents the costs that people are willing to pay for keeping the ecosystem diversity
from all Shandong MPAs. The average WTP among inland residents was 102.15 CNY per person, which is 23.05 CNY

higher than that of coastal residents (82.29 CNY per person). Based on the 2014 survey, the total value of ecosystem
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diversity maintenance of the 88 MPAs was 4.37 billion CNY, with an average of 49.7 million CNY per MPA. Furthermore,
this value per MPA ranged from 17.5 to 274 million CNY per MPA. For the 12 natural reserves together, the value was 1.6
billion CNY, with an average of 135 million CNY per MPA, and it ranged from 73 to 274 million CNY per MPA. For the 30
special protected areas, the value of ecosystem diversity maintenance was 1.45 billion CNY, the average was 48.9 million
CNY per MPA, and the values per MPA ranged from 36 to 127 million CNY per MPA. Finally, for the 46 aquatic
germplasm resources protection areas the total ecosystem diversity maintenance value was 1.29 billion CNY, the average was
28 million CNY per MPA, and it ranged from 17.5 to 97 million CNY per MPA. Furthermore, the spatial average of
ecosystem diversity maintenance value for the 88 MPAs was 4.49 million CNY/km’, ranging from 54.4 thousand to 173
million CNY/km’. The spatial value of the 12 natural reserves was 18.25 million CNY/km®, for the 30 special protected
areas it was 2.69 million CNY/km” | and for the aquatic germplasm resources protection areas it was 2.07 million CNY/km”.
The value of the natural reserves established by the environmental protection department was higher than for the special
protected areas established by the marine management department. In addition, the value of the aquatic germplasm resources
protection areas established by the fisheries management department was the lowest. Our study suggests that the value of
ecosystem diversity maintenance should be covered in the selection criteria and management objectives of MPAs. Habitats
with the highest value of ecosystem diversity maintenance should be set up as natural reserves that have the strictest
management measures. Their management objectives should include increasing or keeping the ecosystem diversity
maintenance value. The areas with a lower value should be set up as special protected areas or aquatic germplasm resources
protection areas. These should have stricter management measures, and their management objective should include

maintaining the value of ecosystem diversity maintenance.
Key Words; CVM; ecosystem diversity; ecosystem service; WTP; Shandong; MPA
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Fig.1 The distribution of willingness to pay between men and women for maintaining all marine protected areas in Qingdao and Jinan
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marine protected areas in Qingdao and Jinan
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Table 1 The influencing factor of willingness to pay for marine protected areas in Qingdao
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Model IR ATVEES 4 FrifEiR 22 R (AATIEEY 3 T1{A e
B standard errors Beta T sig.

HH 45.940 7.257 6.330 0.000
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SCAEFEE 1 Education 1 -46.911 12.871 -0.108 -3.645 0.000

ABJAEICA Annual per Income 10.348 1.267 0.243 8.168 0.000
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Table 2 The 95% confidence interval of willingness to pay for maintaining all 88 marine protected areas in Qingdao

A ikt i 2 PR iR TBR FR
Model Statistics Deviation Standard Errors Lower Limit Higher Limit
TATEE WTP  HRREAR N 1053 0 0 1053 1053
Fe/IMH Min 0.000
F KAE Max 1000.000
SEA5E Average 86.4403 -0.3005 4.1270 78.4543 95.6529
bR 2% Standard deviation 133.05980 -0.43365 7.61830 118.26778 147.89030
HUBEABN N 1053 0 0 1053 1053
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Table 3 The 95% confidence interval of willingness to pay for maintaining all 88 marine protected areas in Jinan

HiA Feitwekt i 22 PR TR R
Model Statistics Deviation Standard Errors Lower Limit Higher Limit
TATEE WIP  ARREARL N 916 0 0 916 916
/M Min 0.000
% KAH Max 2000.000
SFA5{E Average 101.66342 -0.24760 472977 92.32899 110.89797
FrifEff 2% Standard deviation 152.969258 -1.468814 14.811344 123.633619 183.261141
HRBEABN N 916 0 0 916 916
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Table 4 The total willingness to pay of all urban residents of Shandong for maintaining all 88 marine protected areas

Hi X W BAL/ TN FKEEAFWA/TT NI AT (JL/4F) IS ZRP=N YYIPH
Region Urban Population Family Income Per WTP General WTP
T & 607.05 3.5227 79.11 48021.24
M 143.5 2.8363 72.00 10332.44
RE 131.75 3.3983 77.82 10252.60
Y5 460.25 2.8386 72.03 33150.35
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BE 299.34 2.8201 90.30 27029.28
i 73.54 2.9179 91.85 6754.84
I I 511.61 3.0317 93.66 47919.15
T 299.94 3.0889 94.57 28366.43
b4 248.56 2.6087 86.93 21607.88
N 270.74 2.4812 84.90 22986.73
PR 348.19 2.1236 79.21 27581.12
T 396.58 2.7956 89.91 35655.07
AE 191.7 2.5238 85.58 16405.92
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