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Valuation of ecological capital in Shandong coastal waters: provisioning

service value
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1 College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China
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Abstract: Marine ecological capital is one of the important factors of social and economic activities in coastal areas. The
value of marine ecological capital includes both the standing stock value of marine ecological resources and the value of
marine ecosystem services. The value of marine ecosystem services consists of four elements: provisioning service value,
regulating service value, cultural service value, and supporting service value. Provisioning service is defined as production
provided from a marine ecosystem in mass form. The value of provisioning services is one of the key constituents of marine
ecological capital value. This paper selected three indicators, maricultural production, fishing production, and oxygen
production to estimate the monetary value of provisioning services provided by Shandong coastal ecosystem in the western
Yellow Sea. The market-price method was used to value maricultural and fishing production; while the replacement-cost
method was applied to value oxygen production.

In 2008 , the total estimated value of provisioning services was 54. 71 billion CNY (1USD=6.5CNY) in 31584 km’

coastal waters of Shandong. Among three elements of provisioning services, the maricultural production made a major
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contribution in terms of highest production service value at 45.29 billion CNY, about 78. 88% of the total provisioning
services value. Fishing production value was 6. 60 billion CNY, and oxygen production value was 5.52 billion CNY.

Among the seven coastal cities of Shandong province, the provisioning services value of the coastal waters surrounding
the cities of Weihai, Yantai, and Qingdao had higher value than the other four cities. The provisioning services value of
these areas accounted for 31.5% , 29.5% , and 18% , respectively, of the total value of all the coastal waters in Shandong
province. The value of provisioning services in Binzhou, Dongying, Rizhao, and Weifang coastal waters were 6.77% ,
6.64% ,4.45% , and 3.17% , respectively.

The spatial density of provisioning services value of Shandong coastal waters averaged 1.68 million CNY/km®. The
spatial density of provisioning services value in the area showed two key characteristics: 1) from onshore to open sea there
existed a generally decreasing trend and 2) maricultural areas showed a higher provisioning services value compared with the
other areas without mariculture. Among seven coastal cities, Qingdao and Rizhao cities showed higher density of
provisioning services value in their coastal waters. While Weihai and Yantai showed medium density, and Binzhou,
Weifang and Dongying were at lower levels density.

Statistical analysis showed that maricultural production, fishing production and oxygen production are significantly
positively correlated. This result suggests that these services rely on and stimulate each other. They all depend on
phytoplankton’s primary production either directly or indirectly through food chain interaction. The study also discovered a
positive relationship between provisioning services and regulating services of Shandong coastal waters. Both depend on the
same supporting process, such as the primary production of phytoplankton. The provisioning services and supporting
services were also highly relative, indicating that coastal areas with high biodiversity usually carry abundant food supply and
rich habitat which supports the intensive production of the economy.

The provisioning services of Shandong coastal waters, especially maricultural production, have been greatly

contributing to the economic development of Shandong’s coastal area.
Key Words; Shandong; marine ecological capital ; ecosystem service; provisioning service; value
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Fig.1 Spatial domain of provisioning service assessment of Shandong coastal waters
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Table 1 Average price of maricultured organisms in Shandong coastal waters in 2006
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Table 2 Valuation of mariculture production in Shandong coastal waters in 2008
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Table 3 Valuation of oxygen production in Shandong coastal waters in 2007
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Table 4 Value of provisioning service in Shandong coastal waters in 2008
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Fig.3 Spatial distribution of provisioning service value in Shandong coastal waters in 2008
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Fig.4 Relationship among three elements of provisioning services in Shandong coastal waters
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Fig.5 Relationship among provisioning services and other services in Shandong coastal waters
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