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Abstract

Amid tightening cultivated land constraints, concurrent agricultural non-point source pollution and
carbon emission reduction pressures, understanding the relationship between new quality agricul-
tural productive forces (NQAPF) and cultivated land use eco-efficiency is important for coordinating
food security, cultivated land protection, and green agricultural transformation. Using panel data from
111 counties (districts) in Guangdong Province from 2012 to 2024 with available data, this study
measures cultivated land use eco-efficiency with an undesirable-output Super-SBM model, constructs
the NQAPF index using entropy weights, and estimates county and year two-way fixed-effects models.
The results show that the aggregate NQAPF index is positively associated with eco-efficiency at the
10% significance level. Technological innovation exhibits an inverted U-shaped relationship; factor
coordination has a positive but insignificant coefficient; and industrial upgrading is negatively associ-
ated with eco-efficiency. The regional breakdown results show that the aggregate effect is insignif-
icant in all four subregions, while the direction and significance of the effects of each component di-
mension were significantly different. These findings highlight that the eco-efficiency of NQAPF depends
on aligning technology, factor allocation, and industrial development with county-level cultivated
land farming conditions. It is necessary to strengthen the connection between scientific and techno-
logical achievements and cultivated land farming practices, and promote the green transformation
of agriculture in a way that suits local conditions.
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Table 1. Input-output indicator system for cultivated land use ecological efficiency
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Table 2. Evaluation indicator system for new quality agricultural productive forces
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4. SCUESTHT
4.1. FEREGET

Table 3. Descriptive statistics

3. kMgt

REMS ByRLIER WiE PREZE B/ME RAME
CLEE 1443 0.7183 0.4400 0.0323 3.8729
NQAPF 1443 0.1146 0.1300 0.0000 1.0000
TECH 1443 0.0731 0.1248 0.0000 1.0000
FACTOR 1443 0.2824 0.1587 0.0000 1.0000
INDUSTRY 1443 0.1760 0.0493 0.0000 1.0000
LNPGDP 1443 10.7312 0.6338 9.0699 12.7859
Gov 1443 17.3010 10.7988 1.5849 77.2444
CON 1443 10.5446 13.5966 0.3419 72.8325
URB 1443 58.0178 22.7804 19.9800 100.0000
ECOGOV 1443 3.6819 6.4687 0.0000 43.5068
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Table 4. Baseline regression results

4. FERIFLER

RE FE
T
M1 M2 M3 M4 M5 M6 M7 M8
0.074 — — 0.084" — —
NOAPF
(1.45) — — (1.68) — —
— 1.980 — — — 2.173* — —
TECH
— (1.43) — — (2.07) — —
— ~3.306"* — — ~3.396""* — —
TECH?
— (-3.13) — — - (-3.03) — —
— — 0.097 — — 0.144 —
FACTOR
— — (0.41) — — (0.6) —
— — — ~0.122 — — — ~0.053"*
INDUSTRY
— — — (-0.50) - — — (-2.53)
0.3642°" 02491 0.4486™"  0.4408™ 03844 02765  0.4720™"  0.4150""
LNPGDP
(2.96) (1.99) (3.70) (3.62) (2.88) (2.03) (3.64) (3.14)
-0.0868  —0214  -0.1121  —0.1146  —0.3436  —0.5618 02842  —0.2959
URB
(-0.57)  (-1.43)  (-0.71) (-0.75)  (-0.56)  (-0.96)  (~0.45) (-0.47)
0.5768"  0.5799"  0.4969" 0.5091*  0.5905°  0.6054"  0.5239" 0.5814*
ECOGOV
(2.01) ©) (1.7) (1.7) (1.87) (1.95) (1.71) (1.89)
con -0.0478  —0.077 0.0284 0.0204  —0.0485  —0.093  0.0331 0.0454
(-0.52)  (-0.87) (0.29) (0.20) (-0.40)  (-0.81) (0.26) (0.36)
oo 0.1061* 0.0541 0.121 0.125  0.1916™  0.1193° 02478  0.2500***
v
(1.71) (0.96) (1.41) (1.48) (2.77) (1.8) (2.65) (2.75)
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R
—8.3888""  —7.2431™ -9.5817™" —9.5163"" —7.7414™ —6.2866" —9.4659" —12.4929™*"
Constant
(-2.62)  (-2.28)  (-2.83) (-281)  (=2.03)  (-1.71)  (-234)  (=3.45)
Hausman test 13.53" 18.02"" 13.28" 12.98" — — — —
R? 0.1888 0.2215 0.1708 0.1706 0.8161 0.8238 0.8125 0.8128
N 1443 1443 1443 1443 1443 1443 1443 1443
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