T E AR R 22 2026,31(12):324-336
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

FE.GED. SRARBEEMNRRZCLEREFENIMWNE—ETEXMEAHRORUEIE) ). PERLKFFR,2026,31(12):324-336.

LI Zhi, CHEN Chunli. Impact mechanism of high-standard farmland construction on grain green total factor productivity : Evidence from micro-data of maize-
growing households[J]. Journal of China Agricultural University,2026,31(12) :324-336.

DOI: 10. 11841/j. issn. 1007-4333. 2026. 12. 24

ERERBEZENREEEEERETEZNZILH
—E T ERMEAERNBYUHE

Z b BKAW
G Bg Tolk K2 M 2 SRR 58 e, 4890 450001)

i E AMRAAZRERVAERERIRLCGEA LT AR PHER AAZLT LA Th WwNFLI0446
TOSAERAA P A KT HAFERIE RS MR PARRGEE L FIT AN S R ER AT RER P 4T H 8
R FRPGHEEFERREAFT A BARPERERRK ERANE ST RKERERK, AANEBRPEEL
FRAGHNEMBREERNE . FRAL . DEFERITERARREEARFT LSRN YL AEF ERY
AR AL EFERZOEAT A5 A EROERRPORRGELALTTAFTRILELALRP G
14.43 % DF RS HAN, HFEERBEENZERN AL AEENZOEREEZF AT FESFRELETRE
540FREATRE PHAFMREAR LA EXRRBARBELRIR, DF—F 2 AN, ZHFEREEX
BT RANBEZERGZEE TR ARRARNABRRCGE LR T AR R TKERDMMRR AR AR
RGERNANIE HHAFTRKERER, AT, STHFERIERERARRGELA R T AT T MAA LA K
P AR R, AR —FARBEE T EREF BARES AEEWRAF SA L AR S AR ERE EEBER
(R R S
KW SAFERWER; EARTATR; BREA; RP
hESEE  F323.211;F326. 11 NEHE  1007-4333(2026)12-0324-13 XEAFRERS A

Impact mechanism of high-standard farmland construction
on grain green total factor productivity:
Evidence from micro-data of maize-growing households

LI Zhi, CHEN Chunli

(Research Center of Grain Economics, Henan University of Technology, Zhengzhou 450001, China)

Abstract This study aims to investigate the role of high-standard farmland construction (HSFC) in enhancing
the green total factor productivity of grain. Using a sample of 708 maize-growing households from ten provinces
including Heilongjiang, Shandong, Henan, and Sichuan, this study explores the multi-dimensional effects of
HSFC on the green production behaviors of micro-level farmers. From the perspective of heterogeneous farmer
behavior, this study decomposes farmers” green technology adoption behaviors into three aspects: conservation
tilage, organic fertilizer application, and efficient water-saving irrigation technology. This analytical framework
deepens the understanding of the internal composition and mechanisms of these technologies. The research
findings are as follows: 1) HSFC has a significantly positive impact on grain green total factor productivity
(GGTFP). Specifically, equal conditions, GGTFP of farmers participating in HSFC is 14. 43% higher than that
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of non-participating farmers. 2) Heterogeneity analysis reveals distinct structural differences in the green

productivity-enhancing effects of HSFC: the promoting effect is greater among middle-aged and older farmers,

full-time farmers, central and western regions, and areas with active land transfer. 3) Further analysis indicates

that HSFC enhances GGTFP by promoting farmland scale management and the adoption of green production

technologies. According to the contribution rate from highest to lowest, these include conservation tillage,

organic fertilizer application, and efficient water-saving irrigation technology. In conclusion, the current HSFC

policy demonstrates overall effectiveness in enhancing GGTFP, albeit with individual heterogeneity. Future efforts

should further optimize the implementation pathway of HSFC policy along multiple dimensions: policy

approaches, regional disparities, technology extension, and policy coordination.

Keywords high-standard farmland construction; grain green total factor productivity; grain; farmer
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Table 1 Indicator system for measuring grain green total factor productivity
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Table 2 Definition of variables and descriptive statistics
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4k FL S 4 ‘ .
Dependent MERCEER sk SBM BUB I 0.523 0.325
. ARl
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A% oL fifp T A
Core independent @ARfEAR M@K  B2EAR T EFERE . 1=2;0=7 0.398 0.490
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AE I JEARRE % 56. 692 9.778
A ZHAERE JE SR R 7.790 3.086
Individual ‘ P HERR I - 1= R 2= H R i
characteristics fil AR B2 3=l s A= L B {a BE s 5=k B fi B 3.661 1.072
Al R AL =255 A 0=He ol (A Bk ARl 0.651 0.477
K e R AE K E LA KIEEN I BH 4.281 1.811
Household
A IMAAR R Llk & Ert sk R EE A 37
characteristics HAZH 1=, 0=7 0.239 0.427
A ZERAE 4y g5 R R 1=, 0=17 0.500 0. 500
Farm operation
characteristics HE b 40 Ak 52 B 22 78 b HOB e / 5K B S B 28 78 Bk T AR 0.565 0.576
R 28 5 K7 AR NP AL E A, T 13 194.646 4 114.263
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Note: Data source: Compiled and calculated by the authors based on relevant statistical data.
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Fig. 1 Comparison of kernel density curves before and after PSM
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Table 3 Balance test for PSM

VT IC U5 vk AR LRGIHE P{H B 22 s B 22
Matching method Pseudo R’ LR chi* P-value Mean bias Med bias
VT il 1iif Before matching 0.099 94.11 0. 000 15.3 9.2
KE 4B VC i (K=2)
0. 006 4.40 0.986 4.4 3.6
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K i 4 T K=4
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R KALRIERE « FIR=0.00) 0.007 4.79 0.979 4.9 4.5
Radius matching with K-nn (K=2, caliper=0. 04)
K VE it Kernel matching 0.005 3.63 0.995 4.6 3.6
N _
ARIRRC RIS =000 0.005 3.30 0.997 4.4 3.1
Radius matching Ccaliper=0. 04)
Y =]
o S f DL 0. 009 6.88 0.908 6.0 4.8

Local linear matching
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Table 4 Treatment effect estimation based on PSM

VE i 7 1 Jib 3 2 TihlA PN bR ZAH
Matching method Treated group Control group ATT SE Z-statistic

Kt 4 K=2

L?BEEE.( ) 0.575 0.489 0. 086+ 0.038 2.25
K-nearest neighbor (K=2)
K it 4 K=4

S ILEEE.( ) 0.575 0. 487 0. 088 0.038 2.32
K-nearest neighbor (K=4)

it 4l = =0.

fﬁ.mKl—?K@m (K=2. R =0 94) 0.574 0.490 0. 084 0.038 2.19
Radius matching with K-nn (K=2, caliper=0. 04)
K VL B Kernel matching 0.575 0.493 0. 082 0.033 2.50
A7 R=0.04
:':41. PR« *.R . ) 0.574 0.494 0. 080k 0. 030 2.68
Radius matching Ccaliper=0. 04)
) w2k 1 DL
i )%.V e . 0.575 0.496 0. 079%x* 0.032 2.46
Local linear matching
V- {H Mean 0.575 0.492 0.083

AR HE R 2 R bootstrap B il FE 500 A5 19 &5 . K 6T,

4~91d

ok e kR R R A THEE R AE 100,500 1026 fKSF BB . K

Note: Standard errors are bootstrapped with 500 replications. The same in Table 6. *#*  ** and * denote statistical significance at the 1%,
5%, and 10% levels, respectively. The same in Tables 4 to 9.
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Fig. 2 Placebo test
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Table 5 OLS regression results

< EL
2t

Variable

RSO ATRET R

Grain green total factor productivity

o b o AR T B

High-standard farmland construction (HSFC)

12 # 48 & Control variable

L el
Constant variable

R
KA & Sample size

0. 075%#*
(0.026)

£ ]
0. 624xx*
(0.209)
0.053
708
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Table 6 Robustness checks: alternative dependent variables and subsample analyses
. . b B 2 7 i) 21 F- 15 4k 2 e
4k 21 75 1 VT FE J7 i " }J‘;ﬁﬂ $ﬁL ZR( RS Z1fH
. Treated Control B .
Approach Matching method SE Z-statistic
group group ATT
KL 4R IL e (K=2) 0.441 0.379 0.062%** 0.035 1.79
KT 4B VL it (K=4) 0.441 0.378 0. 063%** 0.034 1.87
5 ' FRHAKIIABILAL(K=2, kRN =0.04) 0. 440 0.381 0. 059%* 0.032 1.82
.
Alternative 4% VL HL 0.441 0.382 0. 059%* 0.028 2.14
dependent . 4 pr g (- R =0. 04 0.440 0.382 0.058**  0.026 2.25
variables
Jr T 4 IIC i 0. 441 0.383 0.058* 0.027 2.14
T fE 0.441 0. 381 0. 060
K AR VE il (K=2) 0.534 0.461 0.073%* 0.041 1.78
KT 4B it (K=4) 0.534 0.456 0.078%x 0.039 2.00
§ N KT 4 7 = = 53 . L0723 . .
FRE A 6] 1 F RN KIEABVE AL (K=2, kR =0.04) 0.534 0.461 0. 073%x* 0. 044 1.66
Subsample % DC i 0.534 0.475 0. 059* 0.033 1.77
analyses AR PT R CR R =0.04) 0.534 0.470 0.064%*  0.033 1.89
Jr S 4 IE T 0.534 0.483 0.051* 0.034 1.51
- Hy f 0.534 0.468 0.066

3.3 RERMESH
3.3.1 ATHEHFAR

A PR [) 9 58 62 A8 A T Y B, P T B 2
St HRECRE AN (WL A& A5 D7 A S [6], T s 4 B
A AR S EOCRO A AT kR B A R
S AN, LU0 % B R R P 4y I
AR RN B AR A R IR GE AN () A 0 T A A 38 o5 s 1
FH 2RI B ERERAE RN, R
g5 I WoR R AR E AR H TR X R AR R R A
AR A T R AR T I N] . RTRE Y SR R
AR AR X A M BN AR AR A A AR AR KT R
SRS o SR E B iSRRI [ S N1}
FIL 3 4 018 ) B AR B ORI R
3.3.2 ATRpPHSMAFRME

LA 55 3 T AR R EL RS IR T AR A4k X R4y
b7 A B 28 B A 2 M7 22 B {8 P X6 A i ) 44
TR 55 00 (BN B0 O 22, B e R B AR R
WA TR E NIRRT RN — R, R4
RER X TFHLAR P, 2RA PS55I
feHBEXREROL LR REAT D E,
LI : A bR A0 A T BEORE A o A T R A
K 0B it 5 R AN 25 B T A AR B L e L AEAE

FH A A= 7 FE B Al AT s R b B e
NI R R I N TR D R - SR
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2 BB [ b X Al Az 7= A T R R K
SRR 25 5 B RE AR 43 R AR L o P R R
SR ST it ) b 3 DX S PR L PR AR S AN T A R T
LTSRS RO AR . LR AR A TR R A AR
FH A R Ry — 00 ] M 22 4 S R 7 rh P
WA F 77 XA E TR ALE 15 BUM Y
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3.3.4 AT EHZFREXERFRH

- b L BE A & P B R T E S R 28 1 AL
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GO RB R RNRTI B R E, — N
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Table 7 Heterogeneity analysis: age and farmer differentiation
AF Iy S R oA B
A5 Age heterogeneity Farmer differentiation heterogeneity
Variable oL AR thg 4R 3 el
Young adults Senior Full-time Part-time

e b A T AR R 0. 004 0. 101%** 0. 136 —0.013
High-standard farmland construction (HSFC) (0.058) (0.029 (0.030) (0.050)
21 48 1 Control variable RECY Ry RECT RS
RO 0.653% 0.277 0. 444% 0. 828+
Constant (0.36D) (0.222) (0.246) (0.353)
R’ 0.139 0.056 0.083 0.069
FEAS T Sample size 162 546 416 247

®8 RRAMLN XK IHMERRENE

Table 8 Heterogeneity analysis: region and land allocation efficiency

i IX 5 o b AOCR S M
A5 Regional heterogeneity Heterogeneity in land factor allocation efficiency
Variable R oG A Pk 4l T Vi 4
Eastern Central-western With land transfer Without land transfer
e b AR T 0.013 0. 100 0. 101 0.054
HSFC (0.066) (0.030) (0.037) (0.036)
Zagec| =2
Bl £ £ £ £ i £ gl £ £ il
Control variable
BRI 1.199 0. 527 0.179 0. 824 %3
Constant (1.008) (0.222) (0.416) (0.252)
R? 0.165 0.063 0.084 0. 045
i 136 572 354 354

Sample size

3.4 {ERMNEISH
3.4.1 RUMABEZ TR PR HH
5 1 3R b A Y A RO AR TR DA AR i R 2
LA o3 AT IROUE A 7 )2 T i b o A R TR R AR
g n B F R RN s ALE [ S5 Rk 9,
P AR TR (1D T C2) AT T, 8 b A T 52 3 2ot A i R
BEg g AR R E IR . 53 4h, S BRIE 1T ok
B A HL S PR 2 R SR b SR
FE 5 5C B A= 7 2L 3R T D R AR, BRI AR Ak
AR A AR AR A BRI H,
3.4.1 ZEEFHRRAG P A S
H1 3 O R AL (3 TT T, e A v A FH A B3 2o X A
PR AN S0 A 7 ROR B S e T T W . X R

s oA P S R A 8 A R A A 0 A ) R
T 42 T AR B 2 (0 4 B 3R PR M IE Hee A T
B UE AR P R 2 HLAAR B0 S 40 A 7 HOR X T S 0 4
FER A A OR KN 53 500 PR AP PR B R
Jith FE AT ML e 28 K 0 BE B R O T A R AT
EYS

PRS0 CAD A (5D TR, i s A FET A 350 0 344 it
A HLIE R 37 PR B4 25 2R SR 98 A OE ) 2 3
M 3o & B g s v A T A 8 AT LA ok 1 e AT ML AE |
TRAPIERIE SRR R BB IR TP IR B O 2B R
AR FLBRR g - — 5 T, PR AP P BE AR AT LI B
R A 7 B C B A B M T 2 AR 2 A A K
- AT 51 BOR £ A AR AR HE 2l SE PR R R
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FUH TR 2 T N E B, 58 BB B
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F5E 80 C6) e A o A T 388 X A P SR A v 0T
JK T B H AR AE 1020 AKSF B IE 1) 3 3 o A A

Bwm o KA TR X R AT O R
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Table 9 Mechanism analysis
A R 28 Ty BEALC6)
Farmland scale management (3D GHF‘&?#VE%‘UK BT (5) 8 8T K HE R AR
. BB (D) S S 0 B i AT BLIE Model(6)
A b Fim(2). Model(4): -
. PR TR PR : Model(3): . Model(5): Efficient
Variable 22785 i R ) Conservation i . . .
Model(1): e s Overall adoption illage Organic fertilizer water-saving
Yield per unit Model(2): intensity techn gl application irrigation
echnolo
area Operated area gy technology
T A
;Egiﬂ 0.076%* 0. 24 5% 0. 188 0.079%* 0.071* 0.039%*
HSEC - (0.03D (0.07% (0. 055 (0.03D (0.037) (0.02D
s il A2
Control SEAL e & il el 2 2
variable
el 6. 086+ 1.011* 1. 342%xx 0. 846%x* 0.186 0.221
Constant (35.26) (0.566) (0.30D) (0.265 (0.260) (0.135)
R’ 0.018 0.185 0.029 0.129 0.084 0.029
i 708 708 708 708 708 708

Sample size

4 FLH5EIW

T RIEVT IR TR DY AE 1048 708 oK
R RE A 19 UL A K5 L R PSMLAT AR A 0
6 56 45 5 1, T A ATE 9 e oA T R X R R R
B R R DL R AR LB . E A
ﬁn‘F:

D brifef MR e® B E R R asae
FRA T ARMAR T, B2 5 Al TR 2 e
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3 ML 23 A 2 B, g s o A FH A 0 i 4 B A
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