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Impact of extreme temperature on the resilience of grain production: perspec-
tives on green finance

FAN Zhennan, QIN Zhaohui , YU Siming
(College of Economics and Management, China Three Gorges University, Yichang 443002, China)

Abstract: Against the backdrop of the intensifying effects of global climate change, the number of extreme temperature events are
gradually increasing, posing a severe challenge to grain production. Clarifying the impacts and mechanisms of extreme temperature
on the resilience of grain production is of great significance for responding to these temperature events, thereby improving the grain
production resilience and ensuring food security. Grain production is an important component of the grain system, and existing re-
search has not thoroughly analyzed the relationship and underlying mechanisms between extreme temperature and grain production
resilience. Therefore, based on panel data from 31 provinces (autonomous regions and municipalities) in China, excluding Hong
Kong of China, Macao of China, and Taiwan of China, from 2012 to 2021, this article used the entropy method to calculate the resili-
ence level of grain production and the level of green finance. A panel Tobit model was constructed to empirically analyze the impact
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of extreme temperature on grain production resilience, and a moderating effect model was used to examine the regulatory effect of
green finance on the impact of extreme temperature on grain production resilience. The results indicated that: 1) extreme temperature
had a significant negative impact on the resilience of grain production, and the negative impact of extremely high temperature was
stronger than that of extremely low temperature. Using observable variables to measure the likelihood of bias caused by unobserved
variables alleviated endogeneity issues that may arise from omitted variables, and a series of robustness tests were conducted. Thus,
this conclusion is valid. 2) A mechanistic analysis showed that green finance alleviated the adverse effects of extreme temperature on
the grain production resilience. 3) The impact of extreme temperature on grain production resilience varied significantly across differ-
ent functional areas of grain production and grain production resilience dimensions. Extreme temperature notably weakened the grain
production resilience in the major grain-producing areas and production-sale balance areas. Moreover, the adverse effects of ex-
tremely high temperature surpassed those of extremely low temperature. However, extreme temperature did not significantly affect
the grain production resilience in the major selling areas. Concerning the various dimensions of grain production resilience, both ex-
tremely high and low temperature significantly reduced adaptability, while extremely high temperature notably diminished resistance.
4) In terms of the impact of extreme temperature on grain production resilience, green finance was found to exert a significant regulat-
ory effect on the main grain-producing areas, production-sale balance areas, and the adaptability dimension. Specifically, green fin-
ance positively regulated the impact of extremely low temperature on grain production resilience and the capacities of change and ad-
apt. However, in major selling areas, the regulatory effect of green finance was not significant. Based on these results, we recom-
mend enhancing grain production security, bolstering support for green finance in the grain production sector, and devising tailored
strategies to enhance grain production resilience in response to escalating extreme temperature.

Keywords: Extreme temperature; Resilience of grain production; Green finance; Functional areas of grain production; Heterogeneity
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Table 1 Evaluation indexes system of the grain production resilience
—FE bR YRR — . ~ o -
ooy =k Hfy Hebr i) s
omary econdary Third indicator Unit Indicator description Index attribute
indicator indicator
HHT I Azl bR hm® B Em
Resistance Production Cultivated land area Area of cultivated land in the province Positive
basis I % R V) S R AR i
Effective irrigation rate Effective irrigated area/total planted area of crops Positive
ARl MO A B T % (a2 R IN A e SN INZE E I PSUN iEm
Proportion of workers in rural primary (mp:g Positive
industry (Proportion of employed persons in primary industry x
number of employed persons in rural areas)/total rural
population
N X e L % Al 7= e/ A S iE T
Economic  Proportion of agricultural output value Agricultural output value/total output value of Positive
support agriculture, forestry, animal husbandry and fishery
RS AT AVES e kg-hm™ MRS R AR B EF m Em
Grain production per unit area Total grain production/grain sown area Positive
AR E MR % MRS AR A% Em
Retail grain price index Current grain price/grain price in base year Positive
A S PR TR ARt P kg-hm™ AN it ) 2 AR A e T AR o]
Ecological  Fertilizer application rate per unit area Fertilizer application amount/crop sown area Negative
condition LA 2 P ke-hm? ALt A A A Pl T Bl
Pesticide application rate per unit area Pesticide application amount/crop sown area Negative
BAA [T ARAR A kg'hm™? ARREAT e ARAE W R b 1T AR gili|
Amount of agricultural film used per Agricultural film usage/crop sown area Negative
unit area
&N Sy Ay B JEORRAIL I % FEATCRRIARE . FPIHIRE , B . JMUNE . Rk E
Adaptability  Production High quality rate of raw grains Sl o N N A .3 v e i D S S A U Sk Positive
quality Mean proportion of rice (early indica rice, top and late
indica rice, and japonica rice), summer wheat and maize
grains with above medium quality, or soybean with
above mediucm grain percentage
SR A AR N RIE ™ A YIRS (O bR 7 R < S M 7 R 451 iEmm]
Number of green food grain category Number of certified green food labelled productsxgreen ~ Positive
certified products grain product structure
THHKE K LA TR B AR hm® AR 2R I B A IE [
Governance Soil erosion control area Provincial soil erosion control area Positive
fevel Akt kT KWh-person’’ AR R BT i
Rural electricity power level Rural electricity consumption/total rural population Positive
TR % PN Z IR ARA ) SRR I AR pdml
Damage rate Crop affected area/total sown area Negative
CIF /=01 AR % MBI B i A 1E[]
Restoring force ~ Multiple cropping index of grain Grain sown area/cultivated land area Positive
Al [ 8 B P B x10° ¥ AR 5 B 7GR x (R (/AR AR I iEm]
Investment in agricultural fixed assets SH) Positive
Investment in fixed assets for agriculture, forestry,
animal husbandry and fisheryx(agricultural output
value/total output value of agriculture, forestry, animal
husbandry and fishery)
Al = e 9 % CHEIAON T~ E 3l =8/ Al =8 iEf]
Agricultural output value growth rate (Current agricultural output value — previous Positive
agricultural output value)/previous agricultural output
value
] BRI AR SZ i L % PV FHIFZ e S AR = B i@
Change Technological ~ Proportion of agricultural research Agricultural research expenditure/agricultural output Positive
capacity advances expenditure value
FO B RN T A persons NG A B RO A AR BB Em
Agricultural R&D human capital Number of agricultural technicians in public economic Positive
enterprises and institutions
ZHIME FRBCH IR S5l LE T % AR 55l 7= (AR B 7= 1 1ETA]
Diverse Proportion of agriculture, forestry, Output value of agriculture, forestry, animal husbandry Positive
collaboration animal husbandry and fishery services and fishery services/total output value of agriculture,
forestry, animal husbandry and fishery
AT AR WU Bl ) kW-hm™ AU S /AR E YRR AL 1E[A]
Total power of agricultural machinery Total power of agricultural machinery/sown area of Positive

per unit area

crops
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Table 2 Evaluation index system of the green finance
— kbR Bt & bR fRbRIEIE
Primary indicator Secondary indicator Indicator description Index attribute
s fEtE PRI AR B o L PRI H 15 B R B A 1EMm
Green credit Proportion of credit for environmental Total credit for environmental protection projects/total credit Positive
protection projects
LSSk s IS R BB N L PREETS YA B % /GDP IET]
Green investment Proportion of investment in environmental Environmental pollution control investment/GDP Positive
pollution control
£ SuNeN ARl BRI 32 L 1) A BRI S A AR 1E[H]
Green insurance Agricultural insurance compensation ratio Agricultural insurance expenditure/agricultural insurance Positive
income
Lo fiy LRGSR R R SR RAT BB TR K AT S 1Em
Green bond Green bond development degree Total issuance of green bond/total issuance of bond Positive
U] AR ORAP S o L WA PR A5 A St/ B — e T S 1Em
Green support Proportion of expenditure on fiscal Fiscal environmental protection expenditure/general budget Positive
environmental protection expenditure of finance
SRS rOFEE NI SR FE A BT /AR BT 1EM
Green fund Proportion of green fund Total market value of green funds/total market value of Positive
funds
EESur e ORI WAE 5y . MREREE S « {5 IR T2 5 St T[]
Green rights and interests Depth of development of green rights and Total carbon trading, energy trading, emission rights Positive
interests trading/equity market transactions
®3 BRELEFPEESTETENMA ST
Table 3 Descriptive statistics of variables of the grain production resilience index
’ e RS WE FrifEzE R/ME RKME
Variable Symbol Sample size Mean Standard deviation Minimum Maximum
HE A P14 Resilience of grain production Rep 310 0.254 0.063 0.096 0.415
e =5 i Extremely high temperature TX90p 310 0.456 0.112 0.167 0.844
M3 fIGIE: Extremely low temperature TN10p 310 0.340 0.126 0.030 0.652
£ {047l Green finance Gf 310 0.240 0.109 0.052 0.686
3% 7K Extreme precipitation R95p 310 0.344 0.212 0.014 1.168
TABC AR L Proportion of fiscal support to agriculture Fsa 310 0.309 0.390 0.070 2.091
AR 2B LT BEAE Rural transport infrastructure Road 310 0.877 0.489 0.054 2.184
FHE4EH) Planting structure Ps 310 3.353 4.791 0.551 33.192
Bl FLHIFHOKN- Level of agricultural trade openness Ato 310 0.828 2.503 0.009 16.880
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Table 4 Mann-Kendall (MK) trend test of grain production resilience of different provinces (autonomous regions and municipalities)
from 2012 to 2021

YT - o YT o
ot aonomons MK 108 i Pt otonomons - MG i

regions and municipalities) value Change trend regions and municipalities) MK test value Change trend

Jt3T Beijing 2.147" 2.3 EF} Significant increase 14t Hubei 35787 3 BT} Significant increase

K Tianjin -1.789" {3 N % Significant decrease 5155 Hunan 37577 @3 -7} Significant increase

it Hebei 3399 3% [ F+ Significant increase J"ZR Guangdong 1.789" 3% [ F+ Significant increase

1174 Shanxi 0.537 A3 EF No significant increase J V5 Guangxi 37577 B3 IFF Significant increase

M54 Inner Mongolia 2.504™ 3% [ F+ Significant increase R4 Hainan 0.000 JCHH i i#4 % No obvious trend

iI7* Liaoning -1.789™ .3 T % Significant decrease K Chongging 1.789" &2 L7} Significant increase

H bk Jilin 2.504™ 5.3 -7} Significant increase P9)I| Sichuan 35787 B3 LT} Significant increase

HJPT Heilongjiang 3399 2.3 I+ Significant increase $eJH Guizhou 3.578" {3 [-F} Significant increase

¥ Shanghai 0.358 A3 EFF No significant increase ¥ Yunnan 3935 2.3 b F} Significant increase

VT3 Jiangsu 2.862"" 2.3 b F} Significant increase P Xizang 0.000 JGHA 2 4% No obvious trend

WL Zhejiang 2.326™ 3% [} Significant increase B4 Shaanxi 3578”7 3 ET} Significant increase

L Anhui 37577 123 L JF Significant increase Hifr Gansu 0.000 JoH 2% No obvious trend

FHE#E Fujian 3578 123 I JF Significant increase i Qinghai -1.789" 3% FF# Significant decrease

YLV Jiangxi 32207 .3 [} Significant increase T X Ningxia 28627 B3 LT} Significant increase

11145 Shandong 3399 3% [F+ Significant increase i Xinjiang 28627 3 LT} Significant increase

A Henan 3.757" 5.3 1T} Significant increase 4[% National 3.757" 53 I} Significant increase

w3 B R IRIES % M1 %K V-3 o ** and *** indicate significance at 5% and 1% levels, respectively.
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Fig. 2 Temporal changes of the development levels of national green finance and it’s seven indicators from 2012 to 2021
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Table 5 Benchmark regression results of the impact of extreme temperature on the grain production resilience

754 Variable #5711 Model 1

2 Model 2

#7513 Model 3

14 Model 4

M3t iR Extremely high temperature (TX90p) -0.139™ (0.026)

—0.126"7(0.025)

MR Extremely low temperature (TN10p) -0.089"(0.015) -0.079"(0.015)
W3l 7K Extreme precipitation (R95p) —0.005 (0.012) —0.002 (0.012)
WAL 7 4% LU T Proportion of fiscal support for agriculture (Fsa) 0.04377(0.015) 0.040"" (0.015)
A A ELAIL i Rural transport infrastructure (Road) 0.079™ (0.014) 0.076 " (0.014)
FHE45H) Planting structure (Ps) 0.003 (0.001) 0.003™ (0.001)
L 52 55 FF K Level of agricultural trade openness (Ato) —0.008"" (0.002) —0.008™ (0.002)
cons 0.308" (0.015) 021777 (0.022) 0.275"7 (0.011) 0.189"" (0.019)
sigma_u 0.053" (0.007) 0.053" (0.007) 0.056"" (0.007) 0.054"" (0.007)
sigma_e 0.027" (0.001) 0.025" (0.001) 0.027"" (0.001) 0.02577(0.001)
LR chibar2 370.617" 360.117" 404.40™" 375.68"
p 0.794 0.822 0.815 0.826
Log likelihood 622.873 645.662 625.721 647.474
N 310 310 310 310

5 BB bR DR . ** R0+ 3 FORTES% A 1 %7K - .3 . Cons, sigma u. sigma e, LR chibar2, p. log likelihood FINZ L H & . MA
OV FRAERR . FRRROFRER . LREAEIME . F2EHRE SHEISR(EREEA%L . Standard deviations are in parentheses. ** and *** indicate
significance at 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, log likelihood and N represent constant, individual effect standard error,

specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.
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Table 6 Robustness test results of the impact of extreme temperature on the grain production resilience
A5 Variable M1 Model 1 12 Model 2 #0813 Model 3 #5574 Model 4 #5/5 Model 5 #7116 Model 6
HHHHK -0.002" (0.001)
Summer days (SU)
TR HAL —0.001"" (0.000)
Frost days (FD)
&= —0.125™ (0.025) -0.183" (0.023)
Extremely high temperature (TX90p)
At —0.078"" (0.015) —0.110"" (0.013)
Extremely low temperature (TN10p)
Pl A RECy el RECy] REET ] gl Tl
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
cons 0.16777(0.021)  0.154™7 (0.019) 021577 (0.022)  0.18877(0.019)  0.216™ (0.023)  0.184" (0.021)
sigma_u 0.052"7(0.007)  0.05777(0.008)  0.054"7(0.007)  0.054(0.007)  0.05777(0.009)  0.053" (0.008)
sigma_e 0.026™(0.001)  0.026™ (0.001)  0.02577(0.001)  0.02577(0.001)  0.018™ (0.001)  0.018"(0.001)
LR chibar2 321.58™ 354,637 372517 395.44™" 317.15™ 328.927"
) 0.802 0.835 0.824 0.826 0.906 0.895
Log likelihood 635.197 636.012 645.585 647.463 587.123 591.108
N 310 310 310 310 250 250
TS B FRAEDR . * . R R B RIRTE10% . 5%H11%7KF 23 . Cons, sigma u, sigma_e. LR chibar2, p. log likelihood FIN43Jl1t 3%

W, MRBARER . ROV FMEDR . LREFRIRE . F2ERE SBRSREAFEASL . Standard deviations are in parentheses. *, ** and ***
indicate significance at 10%, 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, log likelihood and N represent constant, individual effect
standard error, specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.
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Table 7 Regression results of the regulatory effect of green finance on the impact of extreme temperature on the grain production
resilience

AR Variable

1 Model 1

#5752 Model 2

I3 Model 3

Hi714 Model 4

B E

Extremely high temperature (TX90p)

e e 5 g €0, 4 il ) 52 L0
Interaction between extremely high temperature and
green finance (TX90p X Gf)

A Il

Extremely low temperature (TN10p)
e a5 % €0 6 il Y 58 30

Interaction between extremely low temperature and
green finance (TN10p X Gf)

Eo S R
Green finance (Gf)

A
Control variable

cons
sigma_u
sigma_e
LR chibar2
p
Log likelihood

N

—0.135"" (0.028)

0.5417" (0.156)

0.116™ (0.021)

ARAEH

Uncontrolled
0.278" (0.018)

0.059" (0.008)
0.025™ (0.001)

392.39™
0.851

642.037
310

-0.125" (0.028)

0.3847(0.159)

0.084" (0.023)

ST

Controlled
0.219™ (0.023)

0.054™ (0.007)
0.024" (0.001)

374.65"
0.837

654.801
310

-0.101"" (0.020)

0424 (0.122)

0.088" (0.022)

ARAEH

Uncontrolled
0258 (0.015)

0.0617" (0.008)
0.0257 (0.001)
421.40™"
0.859

642.270
310

—0.098" (0.019)

038877 (0.119)

0.0617 (0.024)
L2 Controlled

0202 (0.020)
0.055™ (0.007)
0.024 (0.001)

390.03™"
0.845

657.493
310

FE5 VBB AAREDR . #* A 03 BIRIRAES% AN %K F- 3% . Cons, sigma_u, sigma_e, LR chibar2, p. log likelihood MINZMill X H & . M4
RN RHETR . REF AN AREDR . LR ORISR . 7 25 L R B, MBS {E MR A %L, Standard deviations are in parentheses. ** and *** indicate
significance at 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, log likelihood and N represent constant, individual effect standard error,
specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.
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Table 8 Regression results of heterogeneity of grain production functional areas in the impact of extreme temperature on the grain
production resilience

AR i Variable

E7IX

EHIX

Major producing area Major selling area

PRI
Production-sale
balance area

F7IX

Major producing area Major selling areas

X

PRI
Production-sale
balance areas

i U -0.185™" (0.033) -0.107 (0.083) —0.137""(0.032)
Extremely high temperature (TX90p)
i AR I —0.128" (0.019) —0.010 (0.048)  —0.069™" (0.018)
Extremely low temperature (TN10p)
Pl As gLl Tl el gl [Tl [RE
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
cons 0.189 (0.031) 0.1707 (0.076)  0.257 7 (0.032)  0.175 " (0.027) 0.103"(0.063) 02147 (0.028)
sigma_u 0.046™ (0.011) 0.03277(0.012)  0.0577°(0.013)  0.043™ (0.009) 0.040" (0.013)  0.051" (0.012)
sigma_e 0.019™ (0.001) 0.036™7(0.003)  0.018(0.001)  0.018 " (0.001) 0.036™7(0.003)  0.018 7 (0.001)
LR chibar2 138.16™ 8.78"" 146.74™ 147.48™ 28.53" 14576
p 0.860 0.429 0.911 0.850 0.546 0.884
Log likelihood 305.972 125.165 260.485 311.487 124.340 259.341
N 130 70 110 130 70 110

S NEUEMbRIER . * | =R BIFRRAE10% . 5%M1%7KF- 3% . Cons, sigma_u, sigma_e. LR chibar2, p. log likelihood N33t
Wb DN FRIELR | RSOV ARER . LRE KR . 2L RE. XU EMFEASL, Standard deviations are in parentheses. *, ** and ***
indicate significance at 10%, 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, log likelihood and N represent constant, individual effect
standard error, specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.
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Table 9 Regression results of heterogeneity of grain production functional areas in the regulatory effect of green finance on the im-
pact of extreme temperature on grain production resilience

FIX FHIX PR IX FIX FEHIX PRSI
A5 Variable Major producing Main selling Production-sale ~ Major producing Main selling Production-sale
area area balance area area area balance area
(O] (@) 3 “ (&) ©)
et i VR -0.14177(0.032)  —0.113 (0.081)  —0.208"" (0.033)

Extremely high temperature (TX90p)
e e 5 g €0, 4 il ) 52 L0
Interaction between extremely high
temperature and green finance
(TX90pxGf)

s (G
Extremely low temperature (TN10p)
e PGl 5 2t €0, 4 il Y 52 L0
Interaction between extremely low
temperature and green finance

0.924™ (0.281) 0.127 (0.475) 0.915"" (0.156)

-0.11177(0.020)  —0.076 (0.057)  —0.115™" (0.023)

0.7817" (0.220) 0.726 (0.554) 0.412"7 (0.114)

(TN10pxGf)
L4 023877 (0.031)  —0.099" (0.060) 0.034 (0.030) 0.18277(0.028)  —0.1187(0.064) 0.052 (0.032)
Green finance (Gf)
il An i L REL] L L RECTT] REET!
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
cons 023877 (0.026)  0.1937(0.081) 029277 (0.034)  0.23377(0.024)  0.1447(0.059)  0.2347(0.032)
sigma_u 0.04077 (0.008)  0.0307(0.012)  0.062"7(0.014)  0.039"7(0.008)  0.034"7(0.011)  0.052"7(0.012)
sigma_e 0.0157(0.001)  0.036™7(0.003)  0.0157(0.001)  0.01577(0.001)  0.035"(0.003)  0.017" (0.001)
LR chibar2 165.96™ 5877 180.87"" 172.08™ 19317 165.66"
p 0.867 0.404 0.945 0.872 0.481 0.908
Log likelihood 330.363 126.528 278.332 333.421 126.745 269.873
N 130 70 110 130 70 110

FES N RPRUEDR . * | R IR IRTE10% . 5%M1%KF- 3%, Cons, sigma u. sigma e, LR chibar2, p. log likelihood FIN/3 54 ¢ # 4k |
ARREARHER . RE A ARERR . LRRFAIIE . T2 L RE AEUSRIE AR AL . Standard deviations are in parentheses. *, ** and *** indicate
significance at 10%, 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, Log likelihood and N represent constant, individual effect standard

error, specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.

AN L BSR4 Al IR T VR S AR 1 55
TR T DX T A DX ey AT AR £ AR R )
PE A B 1) 500, 1 E A XA TR R 3 . AT
BB SRR, 260 4 il % S /K BB T, fR kT 7
DR A 77y ek (e 780, a2 35 e R, DA B 5
BRI . 6 8 X, 3l i 2% 05 YRR
W 77 A AR AR 7 ARSI T 22 W 4 SRR AU
PR, B2 M B A ™, AT Je T W it 3 v o X R
B R
3.62 REEFHESEERRME

Oy PR R A P R ) S N ) R AR
F1 344 BEAE N Bl i B AR AT AT, 45 SRR 10
JIT R o A e R IR 0 R 8 7 5 B A R A
825 B, AR T 1 R e N 8 AR S R X
AL AETE O E AR LA Wil A P N T
F o U B i e i A A R AR ) RS T o
i) S5 £ 2R 7 B0 AR it U T 5 Ao B AT B )
W R E AR = B . R RE Y R AE T, R AR

oy e TR R R, 2 I R A /AR A
7 2, T EUR A AR i g e e B . W
AR PR TIUIN BLAT 5 R e T A A R DR A
R, — EUR A, R A P TE I B X 1 B R T I
IO iR A AR A2 B A PR A o A s T X 7R
ST R AN 2, T BE R N O AR A R ER Y 4
ARPEA G, 32 B =l A S S0 P bl ), XA 7
P A R AN AR A Tk A e N S BUCR,

2 (0 A R A R 0 R AR B A P R Y 3 44
FE AT T 28 50k, RN 11 P . fEE 1 )
YERE I, o (0 Bl -5 A v L L AR i R a4 2 LI
FAY 0O, Ul A (0 R S T A R
Xt AR A Pl N T SN A A AR b, Skt
-5 48 i P i 1949 58 L 28 R 5 0 A, 5 v o L
14 58 B30 2R RO 8 3, ] 2 00 il 2 A 1 A e ER
T XARE AR 7 AR T RO o LR S 00 < i X A i
e R TR AR 7 M ) R RCR I A IR 7R
TR IT G E b, o (00 Bl -5 0 o v A0 i 1 3k 19

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

bl
()]
=

S RAR 452 A0 3 I X R T A 7 B P ) 5 M A F 5

907

R 10 RRKEIRBEFEL M S EESFRIE@FER

Table 10 Regression results of heterogeneity of dimensions of grain production resilience in the impact of extreme temperature on
the grain production resilience

A5BE Variable b I 1 AR ] HEhi IE N T ATy
- Resistance Adaptability Change capacity Resistance Adaptability Change capacity
R i 5 1l -0.0327(0.015)  —0.20277(0.043)  —0.011 (0.025)
Extremely high temperature (TX90p)
e B A —0.009 (0.009)  —0.128™ (0.025)  —0.021 (0.014)
Extremely low temperature (TN10p)
A B RECY] RECY BRI RECS REEY ] RECT]
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
cons 0.41177(0.018)  0.16477(0.034)  0.15377(0.027)  0.39877(0.016)  0.116"7(0.027)  0.160"" (0.025)
sigma u 0.066™ (0.009)  0.062"7(0.009)  0.096™7(0.013)  0.067 7 (0.009)  0.062" (0.009)  0.095" (0.013)
sigma_e 0.01577(0.001)  0.04377(0.002)  0.0237(0.001)  0.0157(0.001)  0.043"7(0.002)  0.023™ (0.001)
LR chibar2 679.64" 199.56™" 644.64"" 689.09" 212,757 647.39"
p 0.953 0.671 0.944 0.954 0.680 0.943
Log likelihood 788.302 487.347 644.100 786.683 488.912 645.091
N 310 310 310 310 310 310

FES B RIS R 3 B FRRTES %M1 %K F- 3% . Cons. sigma u. sigma e, LR chibar2, p. log likelihood FIN/F HIFC 2 H 4

M

BURTRRAE . BRI, . LRFETRIR G . 25 LR M. WPECRUA M FIFEA AL, Standard deviations are in parentheses. ** and *** indicate
significance at 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, log likelihood and N represent constant, individual effect standard error,
specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.

F 11 MFRKEMNRFEFDEHWNPRESRATRLN S EERRIER AR

Table 11

on the impact of extreme temperature on the grain production resilience

Regression results of heterogeneity of dimensions of grain production resilience in the regulatory effect of green finance

At (/W] S| V) (/W] S| GV
Variable Resistance Adaptability ~ Change capacity Resistance Adaptability ~ Change capacity
& —0.0377(0.018) —0.204™" (0.047)  0.003 (0.028)

Extremely high temperature (TX90p)

AW e i 2k £, 4 R 4 8 LT
Interaction between extremely high temperature
and green finance (TX90pxGf)

e ikt
Extremely low temperature (TN10p)
Al 5 2 £, Rl 4 58 LT3
Interaction between extremely low temperature
and green finance (TN10pxGf)

—0.049 (0.097)  0.686" (0.271)  0.058 (0.156)

—-0.018 (0.012) —0.154""(0.033) —0.032" (0.019)

0.041 (0.073)  0.572"7(0.206)  0.213°(0.116)

e SRl —0.028" (0.015)  0.13377(0.038)  0.0557 (0.024)  —0.026" (0.016)  0.094” (0.040)  0.039 (0.025)
Green finance (Gf)
P A il el il ] gl el
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
cons 04107 (0.018)  0.1597(0.035)  0.15577(0.027)  0.39977(0.017) 0.125" (0.030)  0.173"" (0.025)
sigma u 0.06577(0.008)  0.0657(0.009) 0.0937(0.012) 0.066" (0.009) 0.067" (0.009) 0.093" (0.012)
sigma_e 0.014(0.001)  0.042™ (0.002)  0.023™(0.001)  0.0157(0.001) 0.0417" (0.002)  0.023"" (0.001)
LR chibar2 671.59™" 215.63" 648.03"" 670.72"" 226.10™ 652.81""
p 0.953 0.707 0.941 0.954 0.723 0.942
Log likelihood 790.143 496.039 646.807 788.084 496.626 648.626
N 310 310 310 310 310 310

TS NBUE NPRIER . * . # R B2 RIE10% . 5%F11%KF B3 . Cons. sigma u. sigma e. LR chibar2, p. log likelihood FIN/} Hft
W, MR FRER . FRRROVbRMERR . LRE KIS . L RE SEUSRERFEASL, Standard deviations are in parentheses. *, ** and ***
indicate significance at 10%, 5% and 1% levels, respectively. Cons, sigma_u, sigma_e, LR chibar2, p, log likelihood and N represent constant, individual effect
standard error, specific effect standard error, LR chi square test value, variance ratio coefficient, log likelihood value, and sample size, respectively.
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