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Planting inertia, food policy, and the green transformation of
food production
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Abstract This study aims to investigate the relationship between planting inertia, grain policies, and green
transformation in grain production. Using the statistical data from 26 Chinese provinces from 2004 to 2023, this
study empirically examines the impact of planting inertia on the green transformation of grain production, as well
as the moderating effect of grain policies. The results indicate that: Planting inertia has a significant inhibitory
effect on the green transformation of grain production. The price support policy for grain reinforces the inhibitory
effect of planting inertia on the green transformation of grain production. In contrast, grain subsidy policies, high-
standard farmland construction policies, and innovative insurance policies can facilitate the green transformation
of grain production through multiple mechanisms, including incentives for green production behaviors,
investments in green infrastructure, and risk mitigation for green investments. Furthermore, the restraining effect
of planting inertia on the green transformation of grain production exhibits heterogeneous characteristics
depending on regional economic development levels and regional innovation capacities. Accordingly, the study
proposes the following recommendations: strengthening the hierarchical and structural design of green policies,
accelerating collective action among farmers for green production practices, increasing investment in regional
green infrastructure for grain production, and promoting the deep integration of grain green industry chains and
innovation chains by taking advantage of the situation.

Keywords food production; green transformation; planting inertia; food policy

Wis B 2025-03-27; % % A # : 2025-06-05

HE4WME: BERHSMEESERTA (258.2D205)

#—1EE . R#FHF(ORCID:0009-0009-2892-6108) , 18 +#F 53 4 , E-mail : 1697720586 @ qq. com

BIRAEE : FHB(ORCID:0009-0003-6973-2170) . % . FENER AR LM R . E-mail : luguqi@163. com



308 0 LN ES I Y NS S 4

2026 4F 55 31 %

SCELN S AR R A A B R e R 1
BRI AR AR R . YR
R 1E Ak T i b ofi 0 R o B Ak A e i Y
LI S0 AR AR Sy — B on] RS Rl A 7R
2, AACAT LR R85 i L AT DL e R e AR
Ao FSE B, [ 2015 4E R b iR i e
bR L T (= B g S e & N SO RaNa SR L I W & a3
7 il T A K R N T B R R B AR T
HE VR Ry fie B AR 7= i, %2 T 2% 7 oK A [ B
ok I % ) 0 2 €0 7 B 1 2B P BT AT o TR A
T VR R, 9], e A e A AR 2 g TR R K VR 32 T
BB MOk UL, T E R A 7 Ak R R Ak
T T 9 B 8 B R AR I B R 2 R A B T
KT PR PR AT R 8 4 T R Y
PEIF I, % Gt A e A 2 i AR A 7 A 2 A g O
N R (WAt - Wl I Rl £ - SR N
0B RLAR AR LR AR S I A AT O R Y
T S VR R R I, e 00 P LA o TR A
IR £ PR 45 40 PR Ak 5 2R PR AT B AL . TR
R X RGBT AR Gk 2T
AR RS S 5| SO A 5% ) R ) ol e e T
R S 00 TR i 1 A AR B4 A A EL R I R SRR
1A 7 i T I 2 220 T B AT R A Ak
AR T B DU AR A AL 2 K R A T a0 e Y
(10 ) 5% s A 5 1), BEURR HE R BT, AR AR 1)
R T fFE R A 7 S B A AR AT

Tl AL 15 P 48 14 2 PR P SR 5 4T Sk T R T 3 AR
b VSR T R AR T AR IR AR AR 7 [ S BE AT 1
Z U A% G 4 E A T RO M R 4
JE B G B B G e 00 2 M L R R R AR O
VE R R . N S5 R B, 5 R, 2 R OB
St AR PR TR BURh R PR S5 AT o AL B4
P Ak S B BRI B L B A S R, KRB
BH M 4 95 B AR MR R RS R AR AL 4 E AR
B £ 3 18 18 01 1) T 4 <7 20 00 R £ Fh R I R AT oM .
i B AT RL K I it A R Sk o AR S5 X 4
S BLAR RO B SR BT LR RRAE M A% ik R EOR
WE LA ARG R A BOR R E R B
25 ) HH RO o BRI 1 OV PSSR 4 8 T LA A b
D, R BRAHAEE T /INAR o, FASEA  BEA [e] i 3 Tl
WAT o A e VR PR A A A5 R . T AR e
F 5% K B, M 0 BRSO AR P 9 K T K 4% i

R, ST K N AR A TR R . SRS A
AR 55 BE 8% 12 32 ol A 205 A4 0 A , 5072 b AL AT A 163
P LI, 00 20 58 35 A AL I A 0 AR BIL AR 55 0 3K b
Wty , PR b )RR B R LA e R S . B
SET VR RE AR ST R B BT AL R B A il 5 it T
PAAR e T 9 15 L AO X PR 5 58 2 M B ik P T 37
A D Wi 157 1) AR AN FE P DA AR AR S RS L
E B AL iR AT o S ARECE BT
A v A P A R AT AR O i e B AR vh 3 R LR 22
BV AT T AL 2278 1 Jm FRR AR IS P B T b
ROE A P B AR AL L I DUBCAE A BOR Ak
M fR B2 % 388 o A RO, 5 R RO Dl A o
TR BRGAHET AR AR A A S HfE S A
MA@ Al R L . ILAh BT H A ST
W5 R B, B3 AR R £ A% SRR BRI AE T R
FURCED AR 7 Y B AR MR, BOR  HE IR RO 5 BURO
A7 R T L AL 17 SRRl e )RR A 5 B
HRED M M BUOR “ FER A0 T AR T 5 A 15 1
L, B TR AL SR MR 2 547 N, A Dk
Al ) T B AR WA BB AR . L, T s S
LH R B 22 4 WLk 41 5, 6 250N DR 4 2l Fof A 45 4 22
JuAl FRAEAT sk Al R AR R Al PR AL S
AN 04 [ A AT S RS AT D DR Ml ] P AR
MRVEY) (2R B A - e (R Y

IRAT TR, 5 R AL R A 7 S A
AN A PR LIRS BB R AEL AT Dy o T AR L S b
FZR 0, 7 2 QY AR A8 B el B R T 51 20y A
17 D9 XE L5 I AR 0E | de A ] 1R AR 7 AR e Y
K J o TRIIE R AR 7 B At 2 A R 5 4T R 2 R Al
it E L R A A T R s BOR R R B BIR 4,
AR TR AR EL AR B R 55 17 O A2 B M Sl R A
RO, S b HOR B BT B 2 TR RAE
P R A 2 P9 A R R DA AR B T
i SR 2 K B B T RO B 7l A 0 B A ) 3 i
3R 5 PR, R T SR B0 TG 9 R R AR E R R AR
7 A0 e R B M AL A SR R AR AT O P AR
PEAS R SMEPE N 5 2 SR BT R 2 AR R
AV E T ZTT /AR RIS (Y R b A 2 21 25
Fay o ] 3T L2 oA o 20 1T ) D95, a0 SR 22
BB B BOR , IF 5870 K 408 B 208 EARTE R 2R
FEER G R R AT T 51 A e ARk T U
BEAT R 528 B BB o ST It AT TR



A5 4 1

AR T A PR E R BOR S RR ak ( fe A 309

F 42 1 26 A48 7y 2004—2023 4 (1) T8 A 58 1
P BEfi /Iy 30 v A9 4 580 A 2 RS o AR 18T
X AR A 7 o (8 B TR ) 5 W RO, DL R R B A
gt R AR DA O A B IR £ AR R A e
BUARTFAF LSS M ME R, 50 B B A )™ A T 2k (0 %
A 4 2l b A ARl B8R T 4 T R

1 HREE

1.1 FERENREESFEERRNZ M
MR O E— D RGNV E 2R T,
KA T T 507 A PR A AT O B 5 R B 15
110 B e 4, 2 (R B S BOR BOR GU AR o FTRICR
R R IGEE A% G AR MM, S B T R AELAT D 2
O B A 75T e B AP BT R, — R BT
RN PR, R (AT SR A RS B B AR R
VEo MBREAT R4 B, B AR 7 A S b S v A 5 1
HRED AR 7 3 1 5875 IR R R A A ™ i e kA, B
PRI T 0 4% T B9 AR S/ A ™ B0 B
KA H AR A e /ML % — s 2 Tl L
SR S BRI A ORE AT AR, B R B S
s R R AR T ST A XU B
AT DA A R A i A R 2 T JE 2 g S B
TR 5T A 3 [ A5 AR R AR A 7 4T D e AR I
AR T O 2R T AR ORI T AT O RE T 28
RN 5 B B8 A, SR AR P AT BEA
R R ) RS AE hy DA R R R L 28 D A% R
RPN P S I AR A FR AR A S
7 0 i B D9 BUARAT O, A7 D B ) 24 0 — 4> % W
5 R A HORAT O B U 45 R B 5 RV R Tl
Gy s Al REA BT 4R T, (EAL Ge A< 2% 18 2 AU 5 1
i B I B 340 s A 5 W D)1 B L A 4 R L AR
Pl S s B S R S o A S T R e o
e, T IR T R AR o MERAEAT S a3 b, T 2
ZR AR ALAT O BUSE TR BURR AR Ao R A A
S VI RTITIS S8 oty O WS ST R T E A v
T LRkt R P AL AR AL Lok e B ARl
T AR GE AR P 22 56 RS Bk A AR A T [ A X EE AN
A, AP R R R P A 2 —FH A D — 7
FIRABE P S A T e AN T [ 3 BT B R A 4R A L 5
Ve 3 B/ RO R A S AR O . AR,
MCBRARAR T A A0 20 B, A 7 AR50 B 5 2 T I
P A BB B 9, 4 1w A 3 b [ U SR B

A o A B P JEL A e 3P A G I AR MR, R R AT
A7 A B S R 088 T A 7 g e R 2L, iR
INAC PRI B 7l A &R S/ P S AR
R A 7 AT LA 12, HE SR 2R 7= A i Sk (L 5 Y
e R B A ™ R o i R o

25 Lo B, 3 B e A AR AT P 2 40 AR
SENAEN R NES SUR N
1.2 RENREMERESREESREREE S

B 8 5 % R

R BT B S 5 S e Y 2 Tl s A M B9 fiE
FAE, H ] A 52 B % 56 iR BUR B [ K 457
(I PR3 3 I, R AR B K B P R B A
PR vl el U e i e R e 4 T BB AR B 5
T R R R A R A A B A GE BORE T R
31, e I MR B A0 M S SBOSRE LA I A figp DR iz A ) e
M E R AR R IR BT, Z A, %
T3 AR R ORI Ah T RO A SO B AR
AN I B PR B BSR4 B R S5 b
B [ R A1) 1 AR ) A PR R A AR M H
b, BORBOTTH 91T o H A5 i 4 00 56 2% 8 R B i
73R (SR R S TN UL S S TER AN I /Ao
W B 3 9T BRI F bs i 4 15 85 2 TN
Rz B2 R B, BEEIREZTEA
e JoT B R R B B, v I R A R I I B DR Y R
R BN W B, AR 0 B B 1 i o )
55 i IR 28 B SRl 1R R R R A A e S
Fr PR BOR BN . BE BB R A e e R
SCRF BN Y BAT I 35 1 B 2R AT O S A {H
UK PAT i 1 P A7 AR A SE PR B AR - 28—,
TR R R T R A U R S R W R
32 JBR  ROME L 4 2 UL £, BOR B ) R
i oo R bR R A L RAT K S0 A P AR A AN T
FERE AT " BLR , B i 4 T R ™ ] RE I
KA BE T BUR HRRAT o B e 1N 25 SR AT AT g
S ECE B 7, DA B4 SR A A Sl AL e
B, BB o 00 BRI 55 TR B A 7R T AR Y
R AR AR TG SR, A ) B AR D A
75 B R R ARCR N RS R SRR T R
ZREEUR BT R E U B R e
LA XCH AR R ] o SR, — HUBUR VK M, AR A
R 2 TN AU 22 R 22 Ty sh ALK 5 BCR A B
PR AR GE PR BT O R R R (B BUIRE S AR AR ik



310 0 LN ES I Y NS S 4

2026 4F 55 31 %

FEPERAT o DRI B A 7 o (0 e R B R R R
GEPE B BRI, B A RO B A T AT, FLOE
RAFME BOR 5| 508 A ™ i A R i

g5 o i, 32 R 2 MR BURAE M A5 S
NN e SR I PR R E C R RV SV (1
B S BSR4 TR RO 7 A T 1) 3R A R R A
IR MR R il e 43¢ BB R R I B G
SO S 3 N TN SR 3 T A G R U T
7 A G 1] R A

2 SRRt

2.1 HEHEBRE
A 5 5 A TE PR PR TR A T A £ i R
S AT BB A7 A L 1) DR B P A R TR A, — T T
FEABEME 25 51 BOR & B IR G B 09 & BRI AL, BE
T A P g 5 s ) — 5 T MR B a0 2 7
SR LA Hb DX HE B U LI, R b o) B R A R R
A LR R A S A AL R L . DU A B A
e PR, SR P T H AR 7 B B f /) 3Rk (2STS) BEAT
SEAIEAG Sy, B AL B E R
In(Struct ),y = ao + IV, + &, X;, + p, (1)
In(Gre ), = B, + £, In(Struct ), 1, + £. X + €,(2)
HE— 2 I AR R, 75 M BOR 78 A A 8
P55 LR AR 7 g 0 e AU v (R Y RO B S b
FEBE M 0 28 FL T, AR RS 5 Ty
In(Gre),= 0, + 0,In(Struct ),,_,, + 0sM,, X
In(Struct ), + 0, M, + 0, X, + ¢, (3)
A I By, A InCGre), S D A 7
LR R In(Struct) o, R FOAR R 1 5 M, Ry 0 5 AR
AR B AR BUR AR A U EOR R R A R
Jit TSR Rt (5 LR B IR A 5 X, O P A R i B AR
FEW LK T (2T kR AKE Al FE Al it K F-

95 SN F B WAL AT BAL KV 55 s g e 00 MR 2E
o, .0 AT S5 21D Sy T H AR B X AE 15
PE S5 — B B WA AS T 05 #2 | 3X(2) Sy ok 488 7 %o
MR A 7 0 G T 5 B B ImT U A O R
2.2 TEIEW
2.2.1 HMBELTE
A BIF 5T 0 A BE AR B O R A o 0 B A
(GRE)., &% G185 58, % 18 2R & A =4
05 A ) R R 7 G K A A R B AR AP A B
P H AR, LT R 1 S A 7 T S g
S5 A ROk A R B R 7 g B R RS bR, R R
ﬁ—éﬂ‘ji
Gre = Output X Exp(—pollution ) Y]
1 : Gre £ A 77 4 60 5% BUIKOF ; Output iy B A7
T B B 77 5 Pollution S A7 17 AURE £ 48 7= I
PET5 g o BGRB9S WG R A 7 T
5 YR AW /b, PRI, SR FAH S B0 AT B 4
Shy 2 WL AR A A 7 T RS G, AR AR S R
A T RS G AR R R A B b JUIE (BRI
AL A N8 S5 & B 7= A= 9 T5 Qe Wy o O 17 ORE R
BA AN BEIEME GIEEHR AR T XY
Al $ N B ORI E R =B
7 A I AR/ A AR ) 15 b T AR AT R 4 . MR AR I
i REE R MR/ W
P,=> FE, Xy, Xp, (5

e Pyl B TS Y i HE R S FE, S ZUIE B AR
NG A3 ME 14 it FH A2 5 e, R 0, 53 5010 A 15 S 300 3 2 S5 T
G P IE 2. SEBREDRE S s, &
A AR B RN 15%, AR B A
A BB 3L 2% 3R 43l oA 6596 .80. 5% 1 30% , BLIG 7=
TEER TR A XN 1.

x1 BREEmREHEALAK

Table 1 Unit-based pollution generation intensity formula

Z i

Type

HE A

Mathematical formula

A AE N fertilizer
WAL P fertilizer

g4
NPK fertilizer

FUE = 75 5 B = 1< (1 — & A %0
BT 7 95 B 3 =1 < (1— @ 1) i R ) X 43. 66 %

BAENM ™R = X Z&4IMAE &) X (1—%2FHF)
AP = (IX Z A ME#E & ) X (1— 8 F %) X 43.66%
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Table 2 Variable definitions and descriptive statistics

A KR 2 P b e 22 e /ME SO
Variable type Variable Mean SD Min Max
; T A5 & i £ 2 4 Bis|
HERER “‘Qﬁifgi@% 2.543 2 2.543 2 1.494 6 3.975 4
Explained variable Gre
! 3 7ﬁ<E A'ﬂ‘]‘"
mRTR . *‘Mﬁ o 0.3114 0.3114 0.057 3 0.624 1
Explanatory variable — Struct
R H B8 B Pri 118.181 1 25.490 8 65.810 0 183.230 0
A LA G BUE Sub 0.431 9 0.3715 0.060 1 2.2117
Adjusting variable B il 13 it B SR Infra 37.037 9 26.166 9 1.886 3 214.3150
2% {0 £ [ BOR Insuan 0.694 8 0.3433 0.000 0 3.164 2
WA AL K Urb 0.528 4 0.109 2 0.262 8 0.754 2
Z 0% & R IK - GDP 22 657.840 0 23 176.650 0 466.100 0 135 673. 200 0
v il LT MG A
*fj‘my‘i ) Zgﬂki LK 2382.510 0 1 560.437 0 168. 266 0 6 629. 600 0
Control variable Ainfra
FiEh AN MR L Aging 0.103 4 0.028 2 0.054 7 0.210 6
& B4k K F inform 0.0818 0.075 4 0.015 3 0.420 8
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Table 3 Two-Stage least squares (2SL.S) regression results

B — By B 1

B R B

AR ol A A8 B A 7 gt o e Y
Variable First-stage regression : Second-stage regression :
InCStruct) In(Gre)

T HAR & 0. 866 G
In( Struct) ., (0.046 9)
ol AR 15 P —0.061 6**
In(Struct) 0.029 OO
AL KT —0.033 2 0. 136 8*
In(Urb) (0.076 2) (0.081 5)
ZE R K- —0.015 8 —0. 110 7w
In(GDP) (0.031 7) (0.033 8)
A b, e Al 1% it 7K S —0.017 5 0. 131 3#xx
InCAinfra) (0. 456 0) (0.034 7)
RPN (214 —0.091 2 0. 120 9
InCAging) (0.053 5) (0.043 8)
5 B ALK 0.012 5 —0.036 7*
InCinform) (0.024 3) (0.019 O
R I] < b 1XC i 2 A0

. . control control
Time X Province effect
Kleibergen-Paap rk Wald F 342.190 342.186
Kleibergen-Paap rk LM 41.175
Cragg-Donald Wald F 945. 926

T e e RS E I 104 520 (1000 B 5 35 K S 36 S O RR DR . R IR

Note: ***, ** and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors

are reported in parentheses. The same below.
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Table 4 Robustness Tests on the Impact of Planting Inertia on Green Transition of Grain Production

o B i
Substitution of

Sal=c

45 e Ak 3 T SR A

Variable . Shrinkage treatment Dynamic panel GMM
explanatory variable

Tl A A8 —0.170 9 —0.067 5¥x* —0. 013 4o
In(Struct) (0.090 7) (0.029 5) (0.014 7)
= i 22 & Control variable control control control
FRF 8] < 3t X [#] 72 2B

. . control control control
Time X Province effect
Kleibergen-Paap rk LM 44,491 44.780
Cragg-Donald Wald F 72.107 989. 804
Kleibergen-Paap rk Wald F 49.332 364.490
ARCD) 0.006
AR(2) 0.118
Hansen 0.270

3.3 XERKRMERE

28 B X4 U R RS XA BT AR ) i K
PRSE, 0] HE 51 EOR R X R A 7 a5 R B
Wi 2 5 o AR ST AR 48 [ K S8 1 )R 9 R o Bn o L R AR
A J00 43 S 2R B L R S b X AR A 2023 4R
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Table 5 Regional Heterogeneity Analysis: Impact of Planting Inertia on Green Transition of Grain Production

DX 28 5 S s 1

Regional economic heterogeneity

Vi =N

X 38 1) B fiE

Regional innovation capability

A2 B heterogeneity
Variable [0 o 1 T P A ) X | P P
s o P mkaﬁ e ARAKP R X
. High-level Low-level
East Middle West . . . .
innovation zone innovation zone
AR5 —0. 252 Hxx* —0.196 3 —0. 088 8* 0. 059 8** —0.072 1*
In(Struct), (0.0654) (0.119 5 (0.047 3) (0.027 6) (0.037 9
#2728 Control variable control control control control control
st ] >< Ml DX [ 52 %500
. . control control control control control
Time X province effect
Cragg-Donald Wald F 179.439 264. 948 129. 569 515.247 430. 407
Kleibergen-Paap rk Wald F 142. 434 343. 444 67.920 526.163 196. 702
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Table 6 Moderating effect results

AR LB AR 7 gt i Y
Variable In(Gre)
—0.088 2¥xx  —(, 112 8% —0.077 5% —0. 114 2%
1B InCStruct)

FIAREE InCStruco), (0.032 3) (0.033 4 (0.083 0) (0.036 6)
TR EMASBOR AT 80N —0. 105 2%+
In(Struct) ., XIn(Pri) X G (0.037 8)
HEED A 4 BUSR —0. 189 O
In(Pri) (0.537 8)
27 DR BRI O B 17 9 Y AR 0. 029 9=+
In(Struct) ., XIn(Sub) X G (0.015 6)
b WGBSR —0. 045 O#*x*
InCInfra) (0.013 9)
A B il 15 i BRI Y KON 0.014 6**
In(Struct),; X In(Infra) (0.008 6)
AT Sl 35 il B OR 0. 025 7xxx
Ln(Infra) (0.008 9)
2 7= X gt e £ 6 B0 11 9 T 0N 0.031 8
In(Struct) ;X In(Insuan) X G (0.0159)
2 0 IR BUOR —0.004 8
In(Insuan) (0.004 8
42 #2525 Control variable control control control control
I 8] < b X3 2 80 0E

. . control control control control
Time X Province effect
Kleibergen-Paap rk LM 53.946 53.777 62.285 53.468
Cragg-Donald Wald F 1150.411 1 101. 246 439.014 1 135.582
Kleibergen-Paap rk Wald F 414.105 397. 226 187. 901 418. 941
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