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Comprehensive evaluation and analysis of Chinese cotton quality based on
analytic hierarchy process and entropy weight method
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Abstract: Improving cotton quality is the internal requirement for the high-quality development of cotton industry in Chi-
na. On the basis of constructing the comprehensive evaluation index system of cotton quality in China, the analytic hierarchy
process( AHP) and entropy weight method was used to comprehensively evaluate the cotton quality in the main cotton producing
areas in China from 2013 to 2019, and the obstacle degree model was used to analyze the main obstacle indicators of cotton quali-
ty. The results indicated that the cotton quality index in China showed an overall upward trend in 2013-2019, with an average
value of 0.662. In terms of cotton areas, the cotton quality index in northwest inland cotton areas generally showed an upward
trend, while the cotton quality index in the Yangtze River Basin and the Yellow River Basin decreased significantly. Among the
three major cotton regions in China, the overall quality of cotton in the northwest inland cotton region is significantly better than
that in the other two major cotton regions. Among the cotton producing areas, the overall quality of cotton in Gansu is the best,
followed by Xinjiang Production and Construction Corps and Xinjiang. Cotton breaking strength and fiber length have always been

the main obstacles to the development of high-quality cotton in China.
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Table 1 Evaluation system of cotton quality index
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Table 2 Descriptive statistics of indicators
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Table 3 Weight results based on analytic hierarchy process
X C.R.
HU K o FE e fH WL L3 KR DR AT
L5 0.316 0.258 0.221 0.127 0.043 0.035 0.049
L2 0.355 0.102 0.328 0.151 0.039 0.025 0.098
LXK3 0.367 0.255 0.156 0.111 0.067 0.044 0.081
LR 4 0.327 0.063 0.327 0.136 0.026 0.121 0.091
LRS 0.397 0.277 0.161 0.082 0.050 0.033 0.075
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LR 0.297 0.126 0.297 0.142 0.082 0.056 0.068
L5 8 0.319 0.088 0.315 0.133 0.045 0.100 0.042
L% 9 0.427 0.150 0.100 0.229 0.030 0.064 0.097
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- ¥ 0.338 0.164 0.248 0.134 0.053 0.063 0.068
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Table 4 Index weight of cotton quality evaluation system
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Table 5 Cotton quality index of cotton producing areas in China (2013-2019)
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Fig.1 Cotton quality index of China and three major cotton re-
gions in 2013-2019
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Table 6 Ranking of cotton quality index in main cotton producing areas in China
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Table 7 Factors and obstacle degree of cotton quality in China
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2014 4F X, X, X, X, X, X; 4293 27.17 1223 870  17.07 1.90
2015 4F X, X, X, X, X, X; 36.06 28.13 16.83 1034 6.0l 2.64
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2018 4 X, X, X, X, X X; 52.99  16.04 11.57 858  5.60 5.22
2019 4F X, X, X, X, X, Xe 4830 1837 1224 1020  7.82 3.06
2013-2019 4F X, X, X, X, X X; 46.18 2266 11.14 865 7.0l 4.35
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Table 8 Factors and obstacle degree of cotton quality in main cotton producing areas in China

TR Sk AR (%)
1 2 3 4 5 6 1 2 3 4 5 6
PNE I X, X, X, X X, X 28.83 27.11 20.08 16.85 4.92 2.21
R ) X, X, X, X X, Xe 31.75 21.96 2091 14.67 7.22 3.49
LA X3 X X, X X, X 34.96 25.30 15.26 14.01 9.91 0.57
LA X, X, X, X X, Xq 35.68 21.75 20.36 15.78 6.01 0.42
IHZR4 X X, X, X X, Xs 36.20 22.11 16.31 15.30 9.38 0.70
il X, X, X3 X X, Xs 34.32 21.07 19.10 15.90 8.67 0.94
WrE A X, X X, X, X, X 30.98 23.02 22.43 10.26 9.02 4.29
Ho 4 X; X, X, X, X Xs 51.59 35.61 7.19 4.29 0.75 0.58
FEE iy X3 X X, X, X X 49.40 21.51 12.03 7.57 6.16 3.33
B A X, X, X X, X, X 48.86 19.00 11.09 10.54 6.71 3.80
X, Xy Xy Xy Xg X W3R T 1,
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Fig.2 Evolution trend of obstacle degree of cotton quality fac-

tors in China
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