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Comparative study on the cost structure and efficiency
dynamics of pig production in multiple countries:An empirical
analyse based on the factor cost contribution decomposition and
global Malmquist productivity index
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(College of Economics and Management, Hebei Agricultural University, Baoding 071001, China)

Abstract To address the persistent rise in global pig production costs and inadequate efficiency gains, this study
conducts a cross-country comparative analysis within a dual “cost-efficiency” framework, based on the input-
output data from 15 countries in European, America and Asia during 2016 to 2022. The cost-component
contribution decomposition and the global Malmquist productivity index model are used. The results indicate
that: 1) Pig production costs have generally increased worldwide, with feed costs as the primary driver. Labor,
capital, and other variable costs vary significantly across countries, reflecting differences in their respective pig

industry life cycle stages. 2) The overall growth in total factor productivity is mainly driven by technological
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progress, but its path varies by country. The growth-stage countriesrely on scale expansion, the mature-stage
countries rely on tech and management innovation breakthroughs, and the transition-stage countries rely on
policy-driven green innovation. 3) A significant two-way dynamic feedback mechanism exists between cost
structure and production efficiency, and external shocks accelerate tech intensification and industry
consolidation, raising costs in short term but boosting resilience in long term, which creats an “efficiency gains
offset cost pressure” mechanism. To address the dual challenges of rising costs and insufficient efficiency in
China’s pig-production industry, short-term efforts should focus on controlling feed and labor costs to stabilize
production, while medium-term efforts to long-term measures should enhance efficiency through key

technological innovations, improved management capabilities, green farming models, and the widespread
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adoption of environmental protection facilities.
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index; cost reduction and efficiency enhancement
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Table 1 Pig production cost components contribution rates in China, the United States,
Brazil and the European Union from 2017 to 2022 %
5 P ’Eﬂﬂﬁ@(}i ﬁﬁbﬁ/}iﬁii\ﬁﬁk}i %Aﬁﬁ#ﬂ(i TﬁlEI%{ﬂ?f%ﬁ@i%
Country Year Feed contribution Other v'ana'ble costs Labor contribution Depreual.lon f'md finance
rate contribution rate rate contribution rate
2017 70.51 2.28 26.20 1.01
2018 71.66 2.20 25.19 0.95
[ 2019 69.28 1.49 28.47 0.77
China 2020 66. 42 1.52 31.27 0.78
2021 133.11 4.28 —38.34 0.96
2022 —78.85 2.39 174.96 1.50
2017 11. 50 27.06 2.40 59. 04
2018 83.54 —6.07 3.29 19. 24
EE| 2019 86.49 —8.46 10. 69 11. 28
United States 2020 99.03 9.71 11.63 —20. 38
2021 130. 28 —22.99 —0.55 —6.74
2022 86.42 0.00 3.10 10. 47
2017 179.61 —39.81 —19.91 —19.89
2018 77.84 18. 56 16. 88 —13.28
[P 2019 82.45 7.80 24.00 —14.25
Brazil 2020 —15.17 47.61 38.59 28.97
2021 —176.03 186. 47 75.42 14.15
2022 175.42 —85.41 —32.25 42.25
2017 62.76 44.84 —9.98 2.38
2018 66.45 11.87 5.13 16. 54
[i B © 2019 30. 57 18.97 6.53 43.93
European Union 2020 64.93 24. 23 12.20 —1.36
2021 90. 10 11. 88 3.15 —5.13
2022 —56.22 106. 00 —164.78 215.00

1 O RR R A 12 B [ 5 30 AR T 2406, 3% 2 1]

Note: MEU figures are arithmetic averages of 12 European countries. The same applies to Table 2.
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Country 2016 2017 2018 2019 2020 2021 2022 Mean
i
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1
% = .
. . 3296.75 3 184.10 3 186.62 3 330.48 3 408. 56 3861.73 4 856.53 3 589. 25
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(A
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Table 3 Definitions of input and output variables for the global Malmquist productivity index model
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