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“Farming in accordance with climate”: Meteorological
services and agricultural economic growth

BAI Qingyun, SHEN Qianling’, ZHANG Jian, ZANG Dungang, ZHANG Kuan, PAN Yue
(School of Economics, Sichuan Agricultural University, Chengdu 611130, China)

Abstract To explore how to alleviate the “climate lock-in” dilemma in China’s agricultural development, this
study takes the “Standardized Agricultural Meteorological Services Policy” as a quasi-natural experiment for the
strengthening of agricultural meteorological services. Using a set of county-level panel data from 2011 to 2021,
this study constructs a multi-period difference-in-differences model. Parallel trend tests, placebo tests,
heterogeneous treatment effect tests, and PSM-DID estimation are employed to evaluate the impact of
meteorological services on county-level agricultural economic growth. The results show that: Meteorological
services have significantly promoted agricultural economic growth; The level of internet development and
agriculture mechanization in a county enhances the positive effect of meteorological services; The positive impact
of meteorological services is more pronounced in central and western regions and major grain-producing areas;
The effectiveness of policy increases with the proportion of extreme weather and the scale of operations of the
county. Accordingly, it is recommended to optimize the agricultural meteorological disaster risk assessment
system, establish a digital network for climate information dissemination, and leverage the role of agricultural
meteorological personnel to achieve sustained agricultural economic growth.
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Table 2 Baseline regression results of the impact of meteorological services on agricultural economic growth
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Note: *** P<Z0.01, ** P<C0.05, and * P<C0. 1. Values in parentheses are the robust standard errors. YES indicates that this type of variable

has been controlled for, while NO indicates that this type of variable has not been controlled for. The same below.
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Parallel trend test results of the impact of meteorological services on agricultural economic growth
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Fig. 2 Placebo test results of the impact of meteorological services on agricultural economic growth.
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Table 3 Regression results after excluding concurrent major interfering policies
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villages and agricultural . .
. policy pilot programs
demonstration

program zone " pilot program
0.398 6 0.411 2™ 0.393 3™
= DID
ORI (0.144 9) (0.143 6) (0.144 7)
& B R AP 0.328 0 0.314 0™
Information access for villages and households (0.113 8 (0.113 9
BUARA L el X 3 0.307 5™ 0.302 5™
Modern agricultural park development (0.072 9 (0.073 0)
A 18] [ € 8 Time fixed effects YES YES YES
B3 [ 52 %0 County fixed effects YES YES YES
i B S5 A <R ) [ R
ﬂjiﬂfﬁi i i) I._I.ZE)&JI. . YES YES YES
Geographical conditions X Time fixed effects
S S > B T R i A
LRI I R YES YES YES
Climatic conditions X Time fixed effects
fE 2 G S5 XA %
P2 287 R P I T YES YES YES
Socioeconomic conditions X Time fixed effects
7 R S5 < b)) [ 2 %
Z%ﬂk?’yi)ﬁ' kA ]‘lﬁﬂlﬁl/}:xﬁl@ o VES VES VES
Agricultural development conditions X Time fixed effects
1.1810 1.046 1 1.018 2
# 4 5 Constant
WAL Constant term (0.928 8) (0.926 2) (0.926 6)
FE A 7 Sample size 22 572 22 572 22 572
R? 0. 882 0. 882 0. 882
3.2.4 #hB— MR BB BRA B AR B9S2 BROR B E bn b A AR 28 S, O SR A B

5 18 B b AL R AR T8 BUR A 22 B
B4 10 5 WE) T BE A A I [R) IS 200, [R)I D T I 5
F 1y PRSR S AR B R ) R A 1 AL 5 D AR T BUR
s — S0 A B R AT B AR B  W E —  Ab B
RIS R UL 4, AT UL G R 55 R B 3% 0 IE
BURBCRAMCOR 03 35 o A [a) 3ol iy 7 R b 28 5% 3

AT T7 AR A A] 3 26 25 5 5 80 7 i ]
AR 28 B 384 8 B S P TR A% T Y
P3G KA o P, £ R i AR 5 T
0 B A T8 A RO EAT A . AT AR IR S5 A
FRBAE 126 5 3F KON XAl 48 5% 38 K™ A= 1F )

B
7 ﬂ@ o
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Table 4 Regression results with a one-period lag and combined fixed effects controlled

=N
A5

Variable

Regression results with one-period

i JE — A Ak 3 5 o1 B A 1 S %0
Control for combined

lag treatment fixed effects

K4 M4 DID

Fif 18] [ 22 % W Time fixed effects
Bk [# 22 200 County fixed effects
b LIP3 Ll B N =S A

Geographical conditions X Time fixed effects

S 46 1 < i 1a] [ E B

Climatic conditions X Time fixed effects

2 G % 25 A0 <[] 8] 28 RURE

Socioeconomic conditions X Time fixed effects

Pl K JR 2% A1 < I [A] [] 28 U RE

Agricultural development conditions X Time fixed effects

I T < I ] [ 22 24N City-time fixed effects
# #I Constant term

A 1 Sample size
R?

0.357 6™ 0.582 3™
(0.148 4 (0.116 3>
YES YES
YES YES
YES YES
YES YES
YES YES
YES YES
NO YES
1.480 3° —1.4531
(0.860 8) (1.474 3)
20 520 22 517
0. 896 0.920

3.2.5 THBMBELTSTAMBALETHE

e 5 Ay T A A i R LS i MO B LR T AR A 1 [l
IHEE R, BARGE SR aE .

1) f6 % fife g A0 i ) Il DAL 45 SR o A i 2R —
77 B DN AEAE S % i g AR Y [l 05 25 B Hhoe] I R
SRS Al R B FE N IE BRI IR A BT
PF RO 2K

M BR BT REA R MIE 25 5 . 78 BRI 5T .
RN PR 4 A R T R R AT IR0 A Y 45
ol UL SR MRS B Al T R BCE E N IE R UEAR T
3.2.6 HALREfEHAR

Goodman-Bacon 73 fiff % 5 Jo P4 &b B AL 7 A6 5
AT A AR 4 B R PSM-DID #3814 R i
PERE 56 25 R 1 R TR R 55 B & e 3F 4Rl 28 3 4
Ko, LBk 1 A ESS R A R A 5 AT R .
3.3 S&REEmR N ZFEKETEEKEE

H 3 6 Al UL G MR 55 78 & REUAE 126 KR
3N IE s BRI R R OK A 1% KSR W3 N IE
SEHIAAE 1% KN BE NI W] TR &
TG M55 52w Al 28 0% 38 K R HE R I VR A .

I LA i sl M L P O R AE | BB 5 4T
g O R U W VS 3 s IS & SN B 72
AR Ty AR G M55 & 45 58 KA i i 52
AN 2T . Bl R 245 BHIESE . Al Bl
WAL AT Sy 98 9 AR G A 25 R R R RS A
1% KT 228 0E s R MU AL AKCE 7 126 KR
E N IE s S E A 10% KRB EMNIE. K
b LR A6 7E S5 MR 55 52 e Al 28 5 3 K v R 45 R
FAEM o Al MU 1 R R 55 B2 At Y 45 2 AT L
B 5T b X R W AR AR ) R AR R K BT
PR 58 B O TG B, DA% A ICF I 5 e,
oAl = 1 . 2k, BRI 3E
3.4 SEBREEMRUEZFERKOFRED T
3.4.1 ARME Yo R L2ZFKe RSB F A%
G MR S5 52 i A Ml 28 5% 1 K 1 X3 S M el
ER VLA T PR DI S B I A5 SRR AR R
55 X rh PG R Al 28 U 1E K BT 3 Y T ) 52, %
AP AT W, BRI R AR 2 — AR
Hby X 28 5 R JR AR 3, Al A B A ML 25 4 v i
(B D [ SR Bl A = 52 Y VAL R T A O 73
W K P ah fE AT BR . 55 = Al =l 454
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Table 5 Regression results with changed dependent variable and exclude samples from direct-controlled municipalities

=X

B 8 it R

) B3 L0 7T RE A

e Change the dependent Exclude samples from direct-
Variable . e
variable controlled municipalities
0.861 4" 0.300 3"
-
RS DID (0.3689) (0.151 2)
I} 8] [ %2 2% Time fixed effects YES YES
B3 [ 52 %40 County fixed effects YES YES
Hb R A A < IR [R] i E 2800 . .
Geographical conditions X Time fixed effects YES YES
A S5 1 X TR] [ R R
Climatic conditions X Time fixed effects YES YES
R0 25 25 P < I 20 : :
Socioeconomic conditions X Time fixed effects YES YES
Al K TR 2% A1 >< I fi [8] 7 280 YES YES
Agricultural development conditions X Time fixed effects ; -
14.620 77 1.4251
% BT Cons
WA Constant term (3.906 5) (0.918 6)
FEAC H Sample size 22 572 21 978
R’ 0.931 0.882
F6 SEMEFMAANZFIEKIE MG ER
Table 6 The moderating effect test results of meteorological services on agricultural economic growth
- L H I K TR R T 0 R A AL A I8 45 240 A 5
e The moderating effect test of The moderating effect test of
Variable . . .o
internet development. agricultural mechanization
TG 55 0.416 9™ 0.394 7
DID (0.143 3D (0.149 9
IR R e S 0.065 4™
The development of the internet (0.014 0O
DID X H.Hk M % Jié 0.120 9™
DID X The development of the internet (0.027 6)
Al B AL 0.047 6™
Agricultural mechanization (0.014 3>
DID X 4k HL# 1k 0.440 9
DID X Agricultural mechanization (0.244 1
F 18] [ 52 %W Time fixed effects YES YES
B3k [ 72 20 County fixed effects YES YES
b B 2R P < ) [ 2808 .
Geographical conditions X Time fixed effects YES YES
A S5 <R ) [ S 500
Climatic conditions X Time fixed effects YES YES
b2 28 % 25 A0 < Ik ) 8] 5 RE .
Socioeconomic conditions X Time fixed effects YES YES
Al K S5 A < I [ [ 52 RO YES YES
Agricultural development conditions X Time fixed effects ’ -
CRie 1.0317 1.224 4
Constant term (0.926 4 (0.927 5)
FEAS H Sample size 22 572 22 572
R’ 0.882 0.882
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FAAE 5 M X 22 5 o FP Pl DX O ATS DU B A 4%
GERP AL R 3, A o B UGS e U, Xk
b S5 R 55 4 ORURR JBE 5 5 T AR ¥ 3t IX Rl 22 5T
PR BE By, B A G A S5 357 Y 25 o5 A
R AGARAT R F A i B B R W R X A/ o MR
DIRE X 57 S (] 05 45 2R R I G MR 95 W R 7 X
Al ZE B M SR . AR R AT (5 — B
BES XU EEY 0 T, A F K J kR

2% W 5 3 SR K R E SR R R DR
XRS5 MR S5k o 55—, O PR B O 2
G, BURAE 577 X & 1 B 58 38 iR SR R 48, 4
Ei b <P A S URIF I S N R TR S
HL RS0 B AR B E BRI 5 = R X
AR R R 2 ik 1) A 7 2H AR R R R 3 42 2 g
J1, BEGRRGAE BRI H A BS b, AT 4
R 55 19 52 B R TR

R7T SERSEMRIEFERNMXZRERRER

Table 7 The regional heterogeneity regression results of meteorological services’impact on agricultural economic growth

=N

by 3L X3 S

Geographical regional

HEET DI BE X 5 B

. Heterogeneity of grain function zones
heterogeneity

AL
Variable . 7 mEETK EREETK
IR . . . . .
East Central and Main grain- Non-grain main
astertt western producing areas  production areas
e e —0.0265 0.437 7" 0.5015" 0.314 2"
DID (0.171 2) (0.1716) (0.2352) (0.102 3)
ik 18] [ %2 %)% Time fixed effects YES YES YES YES
B35k [ 52 %00 County fixed effects YES YES YES YES
2548 X (] [ 2 R
WEAMXEEEERE YES YES YES YES
Geographical conditions X Time fixed effects
S S5 X I il L %
R AR E A YES YES YES YES
Climatic conditions X Time fixed effects
fh 23 22 T 25 A < sk (] 7] R &
FLEREEPER T R EDERO YES YES YES YES
Socioeconomic conditions X Time fixed effects
2 J 2% < I ] [ 2
ARl JE A < I T B FE AL o YES YES YES YES
Agricultural development conditions X Time fixed effects
0.9527 3.027 27 0.4020 1.403 3"
W R0 Constant t
WM Constant term (1.4984)  (1.3558) (1.5875) (0.807 8)
FEA Bt Sample size 6501 16 071 13 574 8998
R* 0. 906 0.873 0. 870 0.909

3.4.2 ARME AR LZFTIEKGMBEAF

Tt
R F5 5 W ROl 28 5% 3 KA 1 s R U5 o

P BT 2 R T4 8. T I A 5 R I
9 0 RE A o B 6 A b 2 B 8K B e 2 £
P 35 8 R Al A 7 R A 5 B A %
B AR A M2 I 0 A 52 0
B G 35 L B0 B U8 R A

AE 5 A7 R B A ™ ] B 5 A i 1) g8 1 ) A B
DL AL 7K B DR B, DT fie ik Ak 22 B o UL
G55 A I 26 i DA LA I A5 R PR e, B Ak
PR A P DR SR Y AR (A B O A
FHATERK BN . MR 1888 o KA 4
ZIN B M DX, AR B0 AR R AR R, Al A ) THT I £ R
B AR, R MR 55 1A 9 9 A R XU 2% 8 2 L
FEoRAR AR IR A BR
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Table 8 The heterogeneity regression results of meteorological services’impact on agricultural economic growth by extreme

weather and farm operation scale

e 3 R S o B AU S
Extreme weather heterogeneity Heterogeneity of operating scale
A s s -
e o A L ABIMER e i A% L 481 1 e g s g g
Variable . . U NmEME KA AL
Low proportion  High proportion .
Smallholder Large-scale
of extreme of extreme . .
. . farming farming
climates climates
KRN 0.2274 0.6736" 0.4927 0.354 8"
DID (0.176 (0.264 D (0.350 1 (0.115 3
HSF 1] [ 2 208 Time fixed effects YES YES YES YES
BB [ 52 0% County fixed effects YES YES YES YES
2% < It [a] [ 52 %
WEREXWAEERE YES YES YES YES
Geographical conditions X Time fixed effects
/:lj‘/\ = s [A] [ 22 RN
BRI o RIE A YES YES YES YES
Climatic conditions X Time fixed effects
fh 2w 28 T A5 A I (] [ 7 &
SRR XHFABERT YES YES YES YES
Socioeconomic conditions X Time fixed effects
2 A5 A < 1] [ 5 2
ARl FE R TR AU o YES YES YES YES
Agricultural development conditions X Time fixed effects
1.180 3 2.1897 1.816 7 2.080 6
# B Constant t
WA Constant term (0.955 4) (2.3259) (1.3103) (1.279 9
FEACHE Sample size 11 045 11 339 11 640 10 871

R’ 0.906 0.877 0.863 0.914

T AR S A R 1 AR A A T i DA i i 2R A R i R L 0 R A L 5 AR AR N 2 R A A i R R L B o
FEAK 53 by /N LA 22 B AR U 22 B 4

Note: Based on the median proportion of extreme weather days, the sample is divided into two groups: low and high extreme weather

proportions; based on the median of rural per capita sown area of crops, the sample is divided into two groups: small-scale and large-
scale farming.

4 HBHREHERET

MR B AR, B, B AR AT

3.4.3 ALZMEHRRLZFHEKGZENEFRHE
GRS 52 W A 28 55 3 K B B o KRR R
P AT gE LR 8, WL R4 1848 MK

4 A Hb T RE R 4 X Al 28 B 1 B HE S AR T .
ZIN R 22 85 A P 3 T I O < R R\ R A K
S5 ), R = A B B kR | Y K T R AR g e B
RHMLBE A B BETT , B AR5 LR AR B, vl e I B¢
IR FTC LA AL PRI L X AT, B EURR
I 55 1) BI7 T Wl 453 RO ME AR B . FH HE 2R, OB
L8 A E 2 B8 S LS BOR BB B 4
Ho R FHARAR B o BN, 78 Wi 3 B R 0 S, R
o278 3 AT DR 2 BUR ML b 8 32 R AR 5 B
T 55 2 3 BE IR, DT B 3 R AR LR K FE A R Y
Wk

PR 5% A% R 55 A ] 2% A 38 1 Al K R 1 A<
FE R B DL FR S 09 bR EAR R AR s BT
VB R Al 35 i 55 5tk A 1 A0 A o ity 36 2011 —
2021 4F v = L 8801w A B L 7 2 OB 25 A AR
BB TR MRS Rl v i Ky sg g, 322
BT

DRSS AE 1% KT ROl 2 5 K
FRAETE I . G0l — BRIV @M IS DE R 4
SRATY IR BT 5

2) BRI KR A LB AR 7E G MR 55 % ARl
25U B HE Sh i B v R A E R R
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3R M55 14 18 K i 3% B — E 1 S
Yo X T PR M X R X, AR RS
HHE B Al 22 TE M B VR RO T 7 A i R R
S R Ty T B i R R ) R, G IR A5 X AR
ZTFRE AR I S A 2 MR S B T W, 4
BRUBUIOR , TR MR 55 B S RCR gy

AW BIE 5 25 B 45 R A LU BOR S 3
— REAES RS BT AR I M )2 W
GG BT R AT A i Al TR MR 55 % 2
il Bt B (N 5G FE k) o G 55 15 R BN BT
M55 F &, kA P i FHLECE A AR RUE HE
QQHFARHUT G MR 55 7= dh o LB RARAF B A" HEAS
AP TR KRR RS AN AR
o ATHHE B A E A ) o s 245 B I 55 a1
HESL S HOR N BUELRT IR ZR T B RO AR R
YNUROERE: < 1 @ i BUR - R AN DA N
SRR 2 L N SO VA Y (AN BN
F o S5E A AL S RFE X, 23 s E ARl
BRE TG M B A o 4R AR R 9 W P
PRAL B UIL, H Bl A B R AN BT T RE TG KE
TR RGGRR BFREE S . =R 2RI IR K E
IXUBS: Al 55 By AR & o 4 3 B G BUR i E ARk <
SR FEBE IR, IR A Ty R AL T 4l
ZUIF 5 T H KB P W 23 DCORIPEAG  # 2 i 5
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