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Impact of Green Technology Adoption on the Green Production Efficiency of
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ment, China Agricultural University, Beijing 100083, China)

Abstract: Based on the questionnaire survey data of 200 vegetable growers in Shouguang City, a multiple linear
regression model was constructed to empirically analyze the impact mechanism of green technology adoption on
vegetable green total factor productivity(GTFP) and explore the moderating role of operational scale. The find-
ings show that green technology adoption significantly improves GTFP by 36% through the optimization of re-
source allocation and the reduction of environmental negative externalities. Operational scale exerts a significant
positive moderating effect on the relationship between green technology adoption and productivity, and scale ex-
pansion strengthens technological dividends by diluting fixed costs and optimizing factor allocation. Policy subsi-
dies and production experience are important driving factors, while educational attainment and technical training
have no significant effects, which may be attributed to the simplification of technical operations and the homog-
enization of training content. It is recommended to reduce the cost of technology adoption for small-scale farmers
through hierarchical subsidies and centralized procurement by cooperatives, and promote the optimization of the
green technology promotion system. This study provides micro-empirical evidence for agricultural green transfor-
mation and has reference value for future policy design.

Key words: Green technology adoption; Operational scale; Moderating effect; Vegetable green total factor pro-
ductivity; Multiple regression model
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Table 1 Input-output indicators of agricultural produc -
tion efficiency

el AR L
Type Variable Unit
JHER S BRSR kg/hm?
ARG el CO,e/hm’
A LA IN kg/hm?
VST N kg/hm?
VLS N kg/hm?
JHAKFEA m/hm?
PRI H] JC/hm?
ANT 2 JG/hm?
Gt 9i| JC/hm?

PR BE | b R AT FR 2 S 35 5 B SR Ak 5 AR ) AR
R AR AR R R I BOR BN, B N 55 5
B SR O A RCR . NI, I ICZ B R E Ak
A 2 BOR AN A FAR I 4 504 S 47 il
At AR UL SRA RS AT A R IR 2.
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BT 5 3 35 ¢ (00 50 R SR A 0T 0 35 ¢ (0 2 77 3R
(8 52 0 BIF 5, R A R A o D i S e, TR
e PR 22 U A A [T VAR R R AT (0] U5 20 () I
BE T AR T 7

VGP, = B, + B,GTO, + B,SCO, + B,EDU, +

B4APEi + BSATi + B6PSS:' g, reerererrereeeseecaes (1)
VGP, = B, + B,GTO, + B,SCO, + Bs(GTOi x
SCO,) + B,EDU, + B,APE, + B,AT, + 3,PSS, + ¢,
............................................................ )
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Table 2 Variable explanation and descriptive statistics

A g At At S E Bifi il 22
Variable type Variable Variable definition and assignment Mean Standard deviation
P R bk BR SRk A T RR(VGP) DEA J 57454 0.716 0.189

W AR SEFARHGCTO) A RMLEF A=/, 0=1) 0.690 0.465
P AR B ZEHF(SCO) SEBRZE I TR /hm? 5.361 4787
ol A ZHHFEEEDU) S BR A2 B A BR /A 10.120 3.436

A 7 2 B (APE) FIRLAEFR/AE 12.060 8.135
R AME(PSS) R PAFBUMFME (1=, 0=17) 0.530 0.502
Ol FALEINAT) AFES IR AR ER 1.840 1.774
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Table 3 Multi-collinearity test

5 VIF {4 AN
Variable VIF value Tolerance
TR AN 1.692 0.591
THERE 1.546 0.647
SRR 1.480 0.676
AR =22 5 1.267 0.790
Pl H ALK 1.185 0.844
2B AR 1.143 0.875
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Table 4 Estimation results of the multiple linear regression model

AR 1 i)
BRI
AR R AR AR Model 1 Model 2 o
Vasiable ¢ Variabl 2 2 (rHETE R B
ariable type ariable name S S
. Marginal effect (Standardized coefficient)
Coefficient Coefficient
. . o 0.204 % 0.146%
T s GOF AR 0.360
(0.035) (0.032)
S g 0.017%
R AR ZEE R 0.425
(0.003)
- I 0.026%*
(0 AR SR N 22 AR 0.262
(0.007)
0.005 0.005
s il AR o THAEREE 0.089
(0.005) (0.040)
0.004* 0.040%*
Al A = 2 0.162
(0.002) (0.002)
0.003 0.004
LAV FAR B 0.038
(0.008) (0.007)
0.115%% 0.077%*
BRI 0.204
(0.035) (0.030)
0.548 0.588
L e —
(0.060) (0.051)
R? 0.509 0.659
P R? 0.482 0.633
F{§ F (5,94)=19.458,P=0.000 F (7,92)=25.348,P=0.000

e e 0 B R IR 10% 5% F1 1% 1 5 35 PEKOE s 365 S AR RS BT BUF o0 DU & AR &S 3% .

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