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Evaluation of the Development Level and Influencing Factors of the Coarse Ce-

reals Industry in Shanxi Province
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Abstract: To promote the high-quality development of Shanxi Province's characteristic agricultural industry,
based on the 2013-2022 official coarse cereals production data of Shanxi Province, this study used the entropy
weight TOPSIS method and obstacle degree model to evaluate and analyze the development level of the prov-
ince's coarse cereals industry. The results showed that although Shanxi Province's coarse cereals industry has a
relatively sound overall development foundation, it is currently showing a weakening trend. The development of
the coarse cereals industry is restricted by factors such as low output, low product added value, unstable land out-
put rate, scattered brands, and low popularity. Therefore, targeted suggestions are put forward from aspects such
as optimizing the industrial layout, improving product added value, strengthening scientific and technological sup-
port and enhancing its leading role, and accelerating brand cultivation, so as to promote the sustainable and
healthy development of Shanxi Province's coarse cereals industry.
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Table 1 Production of coarse grains in Shanxi Province
from 2013 to 2022

G0 i F/hm? SR % kgehm™
Year Area Total output Yield
2013 809 153 1 079 000 1333
2014 802 100 1164 000 1451
2015 785 200 1073 000 1367
2016 801 853 1327 000 1 655
2017 812780 1 443 000 1775
2018 828 320 1 696 000 2048
2019 861 833 1 945 000 2257
2020 849 473 2061 000 2426
2021 826 040 1 986 000 2404
2022 799 240 1 965 000 2459

T - Bl R T (v 48 g AR %) P A ROl AR R T (2023
TG AR L I B S) o

Note: Data sources include the Statistical Yearbook of Shanxi Prov-
ince and the 2023 Shanxi Coarse Grain Industry Research Report

by the Shanxi Provincial Department of Agriculture and Rural

Affairs.
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Table 2 Evaluation indicator system for the development level of the coarse cereal industry in Shanxi Province

— R IR €t 7 Habr e X Ja &
First—level indicator Second-level indicator Indicator definition Attribute Weight
FL (0,237 3) FRVEY R AL X, /hm® HAEERE + 0.061 4
FHRAEW = 8 X1 FLEEE + 0.086 9
NF TR i X kg N7 AR AR AR + 0.089 0
£ RU47(0.226 8) FeMp A P ES XTI FARL LT B i AR + 0.083 8
ANl A 74548 X/t AR AR AR S o + 0.0732
A= ML A X TN RFAARBOH Y AT B xBXA + 0.069 8
AP %(0.275 9) T A X% AR i R R I X 100% + 0.080 6
FAEFNIEEL X o/ % AX100% — 0.046 3
FAA PRI X kW A AU B F1xA + 0.1177
FAE AL B X e A AL AT 4lix A + 0.0313
A1 45(0.260 0) HFRR AL X A BRI + 0.118 0
A i DI R XA HAERE + 0.1420

T A= 2 AR AR W 408 0 1T B/ 24 AR AR A W A D 1T AL, B= 1 41 ARl ™ B/ 2 47 AR AR B e ™

Note: A = Grain crop sowing area in the current year / Total crop sowing area in the current year, B = Agricultural output value in the current

year / Total output value of agriculture, forestry, animal husbandry and fishery in the current year.
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Table 3 Comprehensive score of Shanxi Province’s coarse grain industry development level from 2013 to 2022

AEy Pl U 2R AR sl R | 4t A1)
Year Industry scale Economic benefits Productivity Brand leadership Comprehensive score
2013 0.320 1.004 2.660 0.778 4.762
2014 0.400 1.024 2.666 0.000 4.090
2015 0.000 0.753 2.606 0.334 3.693
2016 0.729 1.178 1.968 0.222 4.097
2017 1.106 1.491 1.586 0.889 5.072
2018 1.822 1.937 1.730 2.000 7.488
2019 2.763 2.340 1.898 0.445 7.446
2020 2.839 2.133 2.025 0.556 7.553
2021 2.388 1.785 1.925 0.111 6.210
2022 1.995 1.660 1.874 0.000 5.530

i 2 3 AT, 2013—2022 4F 111 V5 44 44 4R 77l
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Fig.1 Relative proximity of Shanxi Province’s coarse ce-
real industry development from 2013 to 2022
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Table 4 Obstacle degree of first—level indicators of Shanxi Province’s coarse cereal industry development level

GEOy Tl A GRS HEPERRR R
Year Industry scale Fconomic benefits Productivity Brand leadership
2013 0.563 689 4 0.320 883 9 0.1154229 0.000 003 8
2014 0.566 678 3 0.322 899 7 0.110 423 4 0.000 001 5
2015 0.563 071 3 03211935 0.115734 5 0.000 000 7
2016 0.566 507 7 0.327 438 5 0.106 053 8 0.000 000 0
2017 0.569 1150 0.329 649 5 0.1012319 0.000 003 6
2018 0.576 325 4 0.327 743 7 0.095 922 7 0.000 008 1
2019 0.581 169 7 0.327 6257 0.091 203 6 0.000 001 0
2020 0.586 5122 03229149 0.090 571 6 0.000 001 2
2021 0.582 9329 0.325 774 7 0.091292 8 0.000 000 5
2022 0.586 153 3 0.321 097 5 0.092 750 0 0.000 000 9
¥iE 0.5742155 0.324 7222 0.101 060 7 0.000 001 6
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Fig.2 Obstacle degree of secondary indicators in the industrial scale dimension of Shanxi Province’s coarse grain indus-

try development level
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Fig.3 Obstacle degree of secondary indicators of economic benefit dimension in the development level of Shanxi Prov-

ince’s coarse grain industry
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Fig.4 Obstacle degree of secondary indicators of production efficiency dimension in the development level of Shanxi

Province’s coarse cereal industry
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Fig.5 Barrier degree of secondary indicators in the brand leadership dimension of Shanxi Province’s coarse grain indus-

try development level
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