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Driving mechanism for the sustainable development
of dairy farming in China

ZHAO Wanying'?, DU Xinyi"**, SHI Zhengxiang'
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China;
2. China Rural Technology Development Center, Beijing 100045, China;
3. Institute of Animal Husbandry and Veterinary Medicine, Anhui Academy of Agricultural Sciences, Hefei 230031, China;

4. Anhui Provincial Key Laboratory of Livestock and Poultry Product Safety, Hefei 230031, China)

Abstract Aiming at the problem that the industrialized development of dairy farming significantly increased
environmental burdens on milk production, this study adopted statistical data on the stock and scale of dairy
farming and its influencing factors in each province of China from 2011 to 2021, and used cattle stock as an
evaluating indicator for the sustainable development of the industry, the driving effects of the influencing factors

of dairy farming industry and the driving mechanism of sustainable development were studied from three
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dimensions: economic, social, and environmental through the method of the logarithmic mean Divisia index.
The results show that: 1) technological innovation and application had the strongest driving effect on the
sustainable development of dairy farming during the study period and was the only negative driving effect, with
a contribution rate of —435. 4%, while policy, economic, and resource factors all showed positive driving effects,
with contribution rates of 57.93%, 97.57%, and 179.90%, respectively; 2) the developed and underdeveloped
regions showed different characteristics of industrial development, resulting in regional supply and demand
imbalance and local overcapacity in dairy farming, and the seamless integration of milk production and consumer
market should be realized through the creation of the regional industrial chain and the development of inter-
regional circulation system of production materials to further promote the sustainability of dairy farming; 3) In
the future, the industry should develop appropriate-sized farms and sustainable production models based on
regional economic, social, and environmental conditions, and adhere to the dual-track approach of technical
development, combining large-scale farms with the clusters of small- and medium-sized farms. This study
analyzes the historical data of industry development and reasonably predicts the future development situation

of the industry, providing a theoretical basis for optimizing the layout of the global and regional industrial chain

2025 4F 45 30 %

and for formulating targeted policies to promote the sustainable development of dairy farming.

Keywords  policy orientation;

planning; principal component analysis
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Table 1 Variables corresponding to the influencing factors of the sustainable development of dairy farming
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Table 2 Decomposition terms of the driving effects on the sustainable development of dairy farming

I3 i I3 26

Classification of decomposition term

i 0

Decomposition term

il SURE LKA 5

Description and symbol of decomposition term

AR CS/AM HLAE R %R, A
Technical effect AM/FSA WA S W 2 Ak R B
B 585 7 R FSA/OVA Al s, C
Policy effect OVA/GRP Pl 8 b L, D
GRP/POP X N B = Bl L E
L2 B,
2 GF A POP/MY FAT R WL F
Economic effect
MY/FY kR 228, G
FY/PA + bR 45 H
BRI
AL PA/WAT K bR T
Resource effect
WAT KB U T

T QoM i i B e X A5 5 ik 1.

Note: @D The descriptions and symbols of variables used in the decomposition terms are shown in Table 1.
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Fig. 2 Eigenvalues (a) and loading diagram (b) of principal component analysis for the influencing factors dataset
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Table 3 Cumulative contribution rates of the principal components in each province %
EAT e E AT
w1 Cumulative contribution rate 1y Cumulative contribution rate
Province Province
PC1 PC2 PC3 PC4 PCS PC1 PC2 PC3 PC4 PCH
F2JE VT Heilongjiang 90.5 93.9 96.6 97.8 100.0 | % Shandong 76.3 93.3 93.4 97.8 100.0
bR Jilin 84.3 95.1 96.4 97.9 100.0 | VL# Jiangsu 68.8 90.2 90.4 97.0 100.0
1L 7" Liaoning 75.2 93.1 93.1 97.8 100.0 | “Z# Anhui 78.9 93.5 94.4 97.6 100.0
Jt 5T Beijing 62.1 87.6 87.8 96.6 100.0 | ¥ Shanghai 62.0 87.6 87.8 96.6 100.0
K Tianjin 65.5 88.9 89.2 96.9 100.0 | #FiL Zhejiang 65.9 89.2 89.6 97.0 100.0
[t Hebei 81.2 94.9 95.0 97.9 100.0 | VLVY Jiangxi 75.5 92.4 94.0 97.9 100.0
1174 Shanxi 76.3 92.9 93.1 97.4 100.0 | fH%E Fujian 67.3 89.9 90.5 97.3 100.0
57T Inner Mongolia  85.1 94.0 95.8 97.5 100.0 | JK Chongqing 71.5 90.9 91.7 97.2 100.0
B P Shaanxi 74.3 92.0 92.6 97.4 100.0 | HJH Guizhou 79.5 93.0 95.0 97.5 100.0
H#R Gansu 83.8 94.9 96.0 97.7 100.0 | P4JI| Sichuan 75.0 92.0 93.5 97.6 100.0
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The descriptions of decomposition terms are shown in Table 2.
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Fig. 3 Driving effects of decomposition terms on the sustainable development of dairy farming in each

province (a) and in China (b)
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