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Research on the Impact of Al-enabled Agricultural Social Services on the Green

Production Efficiency of Vegetables

—A Case Study of Protected Vegetables in Shouguang, Shandong

CONG Lin, LIU Hongrui, ZHAO Jianing, LI Meifang*, YIN Baoquan*

(Yantai Research Institute, China Agricultural University, Yantai 264670, China)

Abstract: This study based on the practical exploration of the protected vegetable industry in Shouguang, Shan-
dong Province, elucidates the mechanism by which artificial intelligence (Al) technology empowers agricultural
social services to improve the green production efficiency of vegetables. By constructing a multiple linear regres-
sion model, this study reveals the internal logic through which agricultural social services significantly improve
green production efficiency via technological spillover effects, economies of scale, and market-driven mecha-
nisms. The results indicate that the synergistic effect between Al technology and agricultural social services
breaks through the path dependence of traditional resource allocation, lowering the barriers to technology adop-
tion while shifting green production technologies from discrete applications to system integration, thereby form-
ing a new production paradigm that is both economically viable and ecologically sustainable. The study finds that
land scale and agricultural production experience, as key control variables, provide structural support for techno-
logical penetration through scale elasticity optimization and tacit knowledge accumulation, while years of educa-
tion and policy subsidies are not statistically significant. The study innovatively proposes a "technology-
institution" collaborative framework for the deep integration of Al technology and agricultural social services, and
its policy implications lie in focusing on cultivating specialized service entities, improving digital infrastructure,
and restructuring the incentive compatibility mechanisms for financial support to agriculture, in order to achieve

the dual goals of improving agricultural production efficiency and internalizing ecological benefits.
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Table 1 Vegetable green production efficiency input—
output indicators

Type Variable
W R kg hm™

AR = WeHE kg CO,e-hm™
A TBIEHE Alkg - hm™
254 A kg hm™
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AT H/o6-hm™
PP 22 /5C - hm™
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Table 2 Variable settings for agricultural socialized service entropy value method
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Table 2 Continued
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Table 3 Variable explanation and descriptive statistics

AR A AR U5 R E ¥ TRifE 2
Variable type Variable Definition and assignment Mean Standard deviation
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Table 4 Model estimation results

T L 2
ARER AR A FR Model 1 Model 2
Variable type Variable name X3 EX 0 SHBRAESON (bR fk 250
Coefficient Coefficient Marginal effect (Standardized coefficient)
- . ) 0.091%* 0.125%%
W fif R AE i Ll At 210k 55 0.423
(0.035) (0.028)
. ‘ 0.114%%*
P AR ATHEAR 0.282
(0.002)
) , ‘ 0.175%
Ll At SbR S *ATH AR 0.219
(0.006)
0.002 0.002
s il AR o ZHERE 0.041
(0.002) (0.001)
0.005%* 0.006%*
Ll A = 0.198
(0.005) (0.004)
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) 0.007 0.005
BN 0.016
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T _
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R? 0.680 0.721
A R 0.660 0.700
FAL 33.007#%% 33.966%#*

oo e il 3 S IR 10% 5% 1% By 25 P KOE s 36 5 o bR i

Note: *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively; standard errors are in parentheses.
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