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Impact Factors and Contribution of Industrial Carbon Emissions of Tianjin City

Jiang Wenyuan'?, Zeng Zhenxiang', Zhang Zhengyun®
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300401, China; 2. Tianjin Academy of Environmental Sciences, Tianjin 300191, China)

Abstract; [ Objective ] Considering the interactions of water, land, energy, and carbon, the impact factors
and contribution of industrial carbon emissions were studied to provide suggestions to Tianjin’s emission
reduction decision-making bodies. [ Methods] The industrial carbon emissions of Tianjin City were calculated,
and a logarithmic mean divisia index was used to calculate industrial carbon emissions by introducing water
and land factor to the Kaya identity. [ Results] From 2004 to 2018, all industrial carbon emissions of Tianjin
City showed a staged upward trend. The economic output of industrial water resources and population
promoted the industrial carbon emissions of Tianjin City, and the former was the main driving factor. Water
and land factor had an inhibitory effect on industrial carbon emissions. Carbon emission intensity was a
promoting factor for agricultural carbon emissions, while it was an inhibitory factor for other industrial
carbon emissions. Land area per capita was an inhibitory factor for agricultural carbon emissions, while it
was a promoting factor for other industrial carbon emissions. The changes in the impact of land and water
resources on carbon emissions in various industries agreed well with the changes in the matching degree of
water and land resources. The water consumption per unit land area increased, and the promotional effect of

water and land resources on carbon emission became stronger. [ Conclusion] To save energy and reduce
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emissions, water-saving industries should be developed, and urban water and soil development and utilization

should be optimized to enable water and land resources to inhibit carbon emissions.

Keywords: industrial carbon emissions; matching degree of water and land; logarithmic mean divisia index
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2016—2017 —1005.884 8 —1 322.876 7 354.8828  —701.216 9 710. 246 3 —46.920 3
20172018 676.940 1 323.386 5 529.6916  1015.949 1 —1 216.222 9 24,135 9
2004—2018 7892.0431 —9205.814 6 16 418.904 4 —5685.9148  2306.5157 4 058.352 3
2004—2005 49.708 8  —163.380 1 180. 033 3 —7.825 6 6. 253 4 34.627 8
2005—2006 81.0429  —164.991 6 229,151 0 —76.495 7 35.470 5 57.908 6
2006—2007 126.290 6 —155.999 2 96.257 3 20.267 3 91.983 1 73.782 2
2007—2008 11.022 7  —286.300 0 152.091 7 —2.788 4 36. 756 9 111. 262 6
2008—2009 192.027 9  —117.7217 427.1952  —109.510 1  —102.934 4 94. 998 8
2009—2010 272.792 3 —48.577 6 —97.557 9 424.7517  —142.086 0 136. 262 2
20102011 it 135.458 8 —227.022 8 676.173 7  —608. 643 0 185.501 5 109. 449 4
2011—2012 % 239. 605 8 —94.224 4 842.799 1  —533.091 7 —94.941 2 119. 064 0
2012—2013 W —208.9381  —559.351 3 224,020 8 5.684 7 4,898 5 115. 809 2
20132014 141.836 9  —137.3257 460.658 1 —291.277 5 26. 346 3 83.435 7
2014—2015 193. 837 2 —80. 480 6 203.778 7 —123.635 7 135.874 7 58.300 1
2015—2016 210. 395 8 —91.255 2 —64.675 0 46.730 2 288.709 5 30. 886 4
20162017 125.531 6 —68.7220  —651.442 7 854.590 5 2.328 9 —11.223 1
20172018 17.7115  —177.496 6 1092.038 1 —842.375 0 —60.421 9 5.966 9
2004—2018 1588.324 6 —2431.7302  3723.0303 —1 145.687 8 374.043 3 1 068.669 1
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