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Will fertilizer “zero-growth” policy affect food security .

RD test based on quasi-natural experiment
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Abstract: Based on the panel data of 13 major grain producing areas in China from 2004 to 2021, this paper considers

¢

the fertilizer “zero growth” policy in 2015 as a quasi-natural experiment, and adopts regression discontinuity to

empironally test the influence of the policy on the fertilizer application level in China’ s major grain-producing areas, and
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then analyzes the influence of the policy on China’s food security. The regression discontinuity results showed that the
fertilizer “zero-growth” policy can significantly reduce the fertilizer application intensity, and at the same time have a
significant promoting effect on the grain yield and the yield increase of the three major grain crops (rice, wheat and
corn). The mechanism analysis showed that the promotion effect of the fertilizer “zero growth” policy on grain output
was due to the improvement of fertilizer utilization efficiency, and the highly concentrated and large-scale action of
fertilizer reduction and efficiency increase in major grain producing areas could generate scale effect of grain increase.
Heterogeneity analysis showed that under the impact of the fertilizer “zero growth” policy, the total grain yield and rice,
wheat and corn yields in the eastern and central regions increased significantly, while the fertilizer application intensity
in the central and northeast regions decreased significantly. While achieving fertilizer reduction and efficiency increase,
the grain production capacity of the major grain producing areas has not decreased or even increased, thus effectively
ensuring the national food security. This indicates that further implementation of the fertilizer “zero growth” policy can
achieve a “win-win” of fertilizer reduction and efficiency increase and ensuring food security, better promote the green
development of agriculture, and help build China into an agricultural powerhouse.
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B REUE R IELL, 45PR TR, PEHARERT
0. 05, A~ REHE 28 7% 2 ok 507 i s Ak 3% 2 1 SRR 4
PRI, BT DI 732 6 1Y) 6 12 285 B v BT T A 3 i
Sz, (A 0B Sl A8 5 (AR ) 1 %5 BE PR AU B TE
15 (LA A7 7 BT A5 O R 0 85 SR W, B T 7 2016 4F
HE I 0 T A LA ARy eR AR Y R i B, O
BT R AR AEAE B, X UERA S 00 25 R L
ARl A Sk,

(Z)ATRD AitimpasgR

flEH] RD SEATHIBT MR 2 , A AR B ™ XY
Pl i B R T A, TR S Y AR - Y
KBRS A G, H R T4 4 BAL N = ]
ARNE g BUR 19 STt RE A8 50 UM & 3 7 IX Ak
It FH 3 P R I, A1 0kt T [ 0 6 7R 5 R T
ARNE“ 3K BUR RN BIFFE , Al 48 1t 23 Bt A6 A
IR BN AR AT it FH 7K T B S e 2 TR 43 B
X R B 2K RS2

2 72 2015 FFALIE < THGK” BOR XA AR
7 RE it FH 7K 5 W B [T S5 2R, 3% 2 g
(1) 8t o, A NETE B AG T REOIE, X%
WAL 327 DX A I it P 8 2 I R A B St
SEZEAR , B 5 B — 7 R JE BB KO 3, X R]
BEJE T TR A )™ DR [E R L 2 F AL, X
PEHE RSP B 5% | ELAR £ 46 b 1 B — E R JEE
ERTEEA TR, 3 B AL it A O R 7
S WL R S, TS R A E

R2 LRE“ TR BUR AR I A K TR

e (1) (2)
Infertilizer Inper-fertilizer
d 0.0135" -0.0140™
(0.008 1) (0.006 0)
3.359 0" 2.991 0"
Constant
(0.967 0) (0.7250)
Provincial fixed effect YES YES
Control variable YES YES
Observations 234 234
R? 0.984 0 0.9810

T ™ MIERTE P <0.01,P <0.05 P <0. 1 A 42
AR R R AR o 12 5 49 09 181 5 580 0E B F 1, b 2 SRg
TH,
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WL T A AR AR WA e , AR R AR S R
ZFHEY AL B A 2 B OB B 4598 —
B, B, 50(2) BEEI 7R AL it 8 B B
T REON 7, RUMEAL - F K7 BRI & 32
DX AL it 58 B2 7 A T 538 S IR 8N, 7EBOR
AR T BON B TR B, R
W] A A A AL AR B0, AR R R
MR 37 XA A AL P R A R, (ELx
AR T DA A I P 56 2 0 7 A T S 5 ) R AR

F3 AN FH R BUR MR & % 2 i
Wi, A3 51 (1) FF (4) B nl LIt kg 402
i d BR8N IE RWIL I F K B

AR B Z 2B ST - B E IR E
T DX B S Je R A ™ i = R R
S R DSOS [ REBE R i, B (2) A
B (5) B v LA A8 I AR BRI I it S it
{18 2 AR AR A TS i P 3 32 P 195 0 T, 9% BB A5 12
AR B M = R R B & 0 B iR
Tt AT AR & )5 1951 (3) FF (6 ) BdfE l LA
BTG AR & S AR LA ROR AT, 4, 1A
HWERBA LI, AR K BORX R &%
RRIE N AR AT H B 2, BaRg R R
B A A AN TS B0 T AR AR« FE R BUR
FE 2016—2021 4F [H KSR SE 80 TR & B 7 i K
1.74% =R EAEY S 16K 2.20%

R3 WREEEK”BRNIRE T EHZMm

A (1) (2) (3) 4) (5) (6)
- Inproduction Inproduction Inproduction Ingrain Ingrain Ingrain
d 0.026 3 ™ 0.015 4™ 0.017 4™ 0.028 7 0.018 2™ 0.022 0™
(0.0015) (0.001 2) (0.006 6) (0.001 7) (0.001 4) (0.008 2)
. 0.876 7 1.073 0™ 0.838 0™ 1. 069 ™
Infertilizer - -
(0.0156) (0.062 3) (0.0207) (0.107 0)
. -0.612 7" -0.658 0™ -0.450 0™ -0.653 0™
Inper-fertilizer - -
(0.0300) (0.104 0) (0.0397) (0.129 0)
llond 0.076 5 0. 086 2
o (0.048 1) (0.0599)
Il 0.079 7 *** 0.042 1
nlabor - - - -
(0.0289) (0.0356)
Ini -0.049 7 -0.096 4
nincome - - (0 055 9) - - (0 071 7)
1 . -0.028 4 -0.001 9
nmachinery - - (0.020 4) - - (0.0249)
Imesticid -0.091 4" -0.038 1
npesticide - - (0.050 5) - - (0.049 2)
vt 0.184 0" 0.249 0™
' - - - -
nirrigation (0.042 5) (0.068 7)
) -0.030 5" -0.0353™
In disaster - - (0 006 8) - = (O 008 5)
Inwater — lozei -0.057 4 -0.1340™
nwater — lo, - - - -
water —loggmng (0.037 5) (0.056 9)
. 0.005 6 0. 002 4
Insoil — water - - - -
(0.0251) (0.0327)
-0.013 4 0.026 0
Intechnology - - - -
(0.0204) (0.026 6)
Provincial fixed effect - - YES - - YES
Constant 8.680 9 " 7.087 0™ 5.987 0" 8.526 0™ 6.280 0 ™ 5.895 0"
onstan
(0.047 1) (0.1320) (0.796 0) (0.056 2) (0.176 0) (0.9820)
Observations 234 234 234 234 234 234
R’ 0.934 0 0.924 0 0.987 0 0.916 0 0.8920 0.978 0

@ BHESH AN B2 FE A 5 WL 5 A
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RRARR B[R] Fsf A0 SR AT DA S PR AR A A 7 i oK
BT, IR AT TR R 4 Ak
HEF IS AR TT DASC B B35 PR B AR 2 4 i &
Ao XWRM TR E LT AL TR BUR A
T RN B R RN, 20 3 B AR A s
R AR 7 07 2OR TR R AR P IR R I
TR R L PR L2 H T,

(2)REHER

BT IRUE IR 25 SR T S 2R 2
IRAS TR 4 kg B T R AR B 7 fR: (per-production
ke/khm® ) AIIHLE 5 5 (pper-production kg/ N
VERBRRAS B (AR RS E A 3 R EEY R
ST IR AT bR, SR A 6 SR 25 R R Ak

(4) RUTEMAERZ#Z G, AN KEY 2
I R T 4R T AR 3 R S T AR B
PR 1.74% , NIRE E A EIK 3. 1%,
)i, 42 AR A 0 VRS R 5 3R 4 IR EE R 2
FVEEAR —5, XIRRY, XADEURE—ERE
SRR T ARSI R R AT S AR

M ZZ AL SR 5 RRES

(—) Brapum it

R AT R AR T HE K BUR AR R AL
It ] 5 B ) [o] Ef 0 K T DA S BR B 4 7, R
2 X IE SR A BAASE LR AT A7 A SO
HE A= AR N A S SR BARTHE

AR SR LA FH B o (] U488 D 4347 5 e 1L 76
Rk

InM, =a+y,d, +v,(6 —t,) +7y,d,(t —t,) +
v. X, +¢&, (4)

Inproduction;, = a +vy, d, +v,(t —=t,) +

S Ysd,(t —t,) +7InM, +y, X, +¢&, (5)
ALT 4o R (4) SU(S) B, M, A SCHR I LIS
F4 BREERHEIELSR y
4 FREEWLLEEZE N s A S .
e 1N 2) (3) (4) ﬁ%u@mﬁ{i*&ﬁ?%E/‘J/ﬂ:HEﬁ)\$(Pr0p0n0n)
- Inper-production Inper-production | Inpper-production | Inpper-production SN N N e L i
d (;).0:)41*:* gor74*:* 1:021;5*; I(J)I.)m’;l**i uﬁﬂsﬁ%\d\i %nﬂi*i{MFﬁEE{]’HﬁHET&/\ﬁ
O GRS | Cratio) MR AR A B WA R AR A
nfertilizer -
1 @0y 00T g R A BRI A SOR St (4) Fist
nper-fertilizer N - i VN .
wt0) @0 |5y (R ) R (3) BB 4
¢ - . N . N
wusy 00| T L LR R BL TR T R
e (0.0289) _ (0.0305) x5 ZMAHEIEASFER
) ~0.049 7 ~0.215 0 =
Inincom (0.0559) - (0.0552) EE (l) (2) (3) (4)
\umachi ~0.028 4 ~ 0.033 8 ] Inpropotion | Inproduction Inratio Ingrain
e (0.0204) (0.0208) 4 -0.0133°"[0.022 6™ [-0.015 8] 0.020 4"
Inpesticide - '(8 gz(l) :; - ;8 (1)512 ?; (0.0012) | (0.007 1) | (0.0012) | (0.0072)
\nirriati 0. lé4 0 e 0. 2;)4 0 Inpropotion - -0.668 0™ - -
nimgation B (0.042 5) - (0.043 8) (0-0818) 07840
) ~0.030 5 =+ ~0.027 9 =+ : _ _ _ -0
Indisaster - (0.006 8) - (0.007 6) Inratio (O 066 5 )
Inwater- B -0.057 4 _ -0.193 0 *** 1.268 0™ |7.850 0 |[1.423 0™ | 7.871 0™
logging (0.0375) 0.0471) Constant 1 0222 | (0.894 0) | (0.0295) | (0.928 0)
nsoil-water . (g: o f> - (’0_062238()’ R 0.8950 | 0.9780 | 0.8690 | 0.9780
el ~0.0134 ~0.036 6
e - (0.0204) - (0.0223) 25 HI(1) B (3) B AR R, A - 1
Provincial VES ~ VES o ;
S B N N N RS- 1 & P A U N R
Constant (0.0276) (0.796 0) (0.061 8) (0.845 0) %{@,%@lﬁﬁ:@iﬂ%ﬁi@JT’ﬂﬁHB@%i55(%5]5#
Observations 234 234 234 234
R 0.861 0 0.928 0 0.945 0 0.9910 VREMS A E R EZ 4, F1(2) F1(4) I EHE

F 4 H g (1) F15 (3) B yE T LLA 76 H
A AR RGBT | S A AR« K BUK K
SRAT LA RR R 377 DX B T AR £ 7 6 DA S N
PR A e A R RN, B (2) FB)

T, AR RAEB AR SR R H K 7
FHSE, R DL ARG A /N2 K AR ™
AP AE B AR, TR A i o 48 i B A AR 7 A Y
FEREA AR GE AL <2 BURR &= 2 i i, #5 2,
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A Z 3 1 B A et AR AR ATBE A 3 4 ] B A SR
REAS S U BT 7 1 e 2800, IR T A S A 2803
A, X —45 e Rk 1 AT 3¢S UEER 2 118
A BV TR 327 X R 327 X e AR
Hh LS AR A F A I B 1 25 A 3l i SR i AR
A B TR B ) RN

(=) FRESH

PENE™ R BORR MR T2 7 XA AE 3 X4
S RESE I , Q] o3 AR £ 327 DA ] DX S ) S
ORI R 2R, 10 1 3t 4 908 AN (] DX 3l R 2 A 7
J7 i RUEAR B B4 4x7 1 T X X — R R T
B4R LK 6,

M6 AT LAFR H 2R DX s i XA AR
B E XA F K BOR S AR AR A
PR IR AT /N E N EOK T i ) B R )
P 33 W AR BUR S A, 157 T3 1 K DX 3l ey A
BETE MBS TR E R, B, AT
VIS XA AR bl DX AR 27 4 1 A BBOSK o
ol BINE AN S 5 A5 DX FE T B3 ) J
FRF 4 R IXHOR A (R IE G ] S 2 B3
IEm L B N EOK A i A AR
P8 b DA 4 X B 2, R XA ZR L 3
IXEIA B2 s VYR DAL Bt i HE 25 R, o
P8t DX RS DX 8 P A T 32 47 3 R 7 o) J 5
P, T AR T 0 DR G S X A AN 3%

®6 WE“EHKBRIMIRAESXHFRERM

oy ™ i 1 XIS 5T 1 (Inproduction )
- FRbHIX | TR | FRK | ZUBK
d 0.0415" [0.024 2™ 0.004 2 -0.004 2
(0.0203) | (0.0068) | (0.0304) | (0.0163)
Infortilizer 0.5310" [1.0850™ | 0.4650" |0.8390""
(0.2590) | (0.048 6) | (0.2070) | (0.1150)
Inper-fertilizer -0.1380 |-0.626 0™ | -0.227 0 |-0.774 0 ***
(0.458 0) | (0.0800) | (0.2970) | (0.1170)
Constant 8.635 0™ [9.868 0 4.116 0 |10.720 0 ™
(1.036 0) | (0.5440) | (3.1700) | (2.8260)
Observations 36 108 36 54
R? 0.997 0 0.993 0 0.983 0 0.994 0
B FEAT /INZZ R EOK P 2 0 X el 5 BT P ( Ingrain )
RIFHIX | P | FEEHBIX | ARACHbIX
d 0.086 5" [0.022 4" 0.007 2 -0.007 3
(0.0421) | (0.0069) | (0.0295) | (0.0180)
Infertilizer -0.1560 |1.121 0** 0.0862 |0.676 0™
(0.6060) | (0.0637) | (0.2790) | (0.1440)
Inper-fertilizer 0.778 0 |-0.5830""| 0.0917 |-0.8830""
(0.8670) | (0.0899) | (0.3040) | (0.1220)
Constant 11.630 0 ™™ |10.240 0 ™" | 4.5090 |[12.840 0"
(3.0220) | (0.6380) | (3.3330) | (2.9630)
Observations 36 108 36 54
R? 0.986 0 0.989 0 0.983 0 0.991 0
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