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Variable category CSRU behavior (low-levels of part-time CSRU behavior (high-levels of part-time

farmers) farmers)
(1) 2) (3) (4) (5) (6)
Risk aversion 0268 (0.120) 1211%* (0475)
Loss aversion ~0.811 (0.737) ‘ 1.209* (0.636)
" Nonlinear probability weighting ~0412 (0.378) ‘ -0807** (0.387)
Control variables Control Control Control Control | Control Control
County-fixed effects Control Control Control Control | Control Control
N 202 202 202 198 ‘ 198 198
LR chi2 5570 55.90 55.76 56.96 5384 5453

Note:*, ™, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
ey
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Variable category

CSRU behavior

2)

Risk aversion

Loss aversion

0.023*(0.011)

~0.016 (0.429)

Nonlinear probability weighting

Incentive regulations

~0379 (0.665)

~0.747%(0.221)

~63.965 (4748.150)

Incentive regulations * risk aversion

0.288"(0.147)

Incentive regulations * loss aversion

0.691 (0.973)

Incentive regulations * nonlinear probability weighting ~0010*(0.006)
Control variables Control Control Control
County-fixed effects Control Control Control
N 440 434 434
LR chi2 78.57 67.75 8220

Note: *, **, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been

-
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Variable Category CSRU behavior

)
Risk aversion 0.850°+(0.272)
Loss aversion 0.073 (0.420)
Nonlinear probability weighting ] | ~0.691°*(0.248)
Guiding regulations 0.268 (0.545) 0011 (0.794) ~0.083 (0.826)
7 Guiding regulations * risk aversion ~0.016**(0.005)
Guiding regulations * loss aversion 0204 (0.986)
Guiding regulations * nonlinear probability weighting ‘ 0.348*+(0.133)
Control variables Control Control Control
County-fixed effects Control Control Control
N 440 440 440
LR chi2 78.98 68.66 78.00

Note: *, **, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
-
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Variable category CSRU behavior

()
Risk aversion 3.073%(1.057)
Loss aversion ~0.426 (1.522)
Nonlinear probability weighting ~2672°*(1.009)
Restrictive regulations | 0.467*%(0.215) 0,072 (0.300) 0484 (0.393)
7 Restrictive regulations * risk aversion I ~0559*(0.253) 1
Restrictive regulations * loss aversion 0.139 (0.377)
Restrictive regulations * nonlinear probability weighting 0.463*(0.230)
Control variables | Control Control Control
County-fixed effects Control Control Control
N 440 440 440
LR chi2 | 85.44 69.55 8413

Note: *, **, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
-
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Variable category CSRU behavior

(7) LPM (8) LPM
Risk aversion 0.095(0.031)
Loss aversion | | 0.004 (0.044)
Nonlinear probability weighting —0.083*+%(0.028)
Control variables Control | Control Control

: County-fixed effects Control Control Control
| N [ 440 | 440 440
7 LR chi2 3.00 260 298

Note:*, **,and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
fRiaey
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Variable categories CMP estimation (Phase 1) CMP estimation (Phase 2)

(W) (F]
Nonlinear probability weighting CSRU behavior
Average nonlinear probability weighting ~1.893**%(0.384)
Nonlinear probability weighting | ~1.066"(0.280)
Control variables Control Control
County-fixed effects | Control Control
N 440 440
Atanhrho_12 - ~1105%

Note: *,**, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
noaibanilad
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Variable categories CMP estimation (Phase 1)

CMP estimation (Phase 2)

)

()

Loss Aversion CSRU behavior
Average Loss Aversion ~1.298***(0.410)

Loss Aversion 0.225 (1.429)

County-fixed effects Control Control
N 440 440

Control variables Control ‘ Control
‘ -0794*%

Atanhrho_12 —

Note: *,**, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
noaibanilad
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Variable categories CMP estimation (Phase 1)

CMP estimation (Phase 2)

)

()

Risk Aversion \ CSRU behavior
Average Risk Aversion —0.451%(0.272) ‘
Risk Aversion | ‘ 1.352%(0.495)
Control variables | Control ‘ Control
County-fixed effects Control | Control
N 440 | 440
Atanhrho_12 —_ ‘ 1281%

Note: *,**, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been
noaibanilad
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Variable categories CSRU behavior

(v]
Risk aversion 0.784+%(0.248)
Loss aversion 0.111 (0.387)
Nonlinear probability weighting ~0.666*(0.213)
Gender 0252 (0337) 0225 (0.333) 0261 (0.338)
Age ~0.003 (0.016) ~0.004 (0.016) ~0.003 (0.016)
Education level | -0.408*(0.210) | ~0.463*(0.206) [ ~0442+(0210)
Health status ] 0179 (0.181) 0230 (0.175) 0.183 (0.180)
Household size ~0.051 (0.165) 0014 (0.165) ~0.024 (0.166)
Number of household laborers 0.105 (0219) 0,096 (0.216) 0,083 (0219)
Annual household income 0359 (0.293) 0.382 (0.286) 0353 (0.293)
Proportion of nonfarm income -0.524 (0.621) [ 0591 (0.617) [ ~0.508 (0.623)
| Actual cultivated area 0,001 (0.005) ~0.001 (0.005) 0.000 (0.005)
Number of agricultural machineries 0,028 (0.204) 0.085 (0.206) 0047 (0.208)
Village officials in family ~0.257 (0.176) 0197 (0.171) 0248 (0.176)
17 Financing capability -0.021 (0.079) 0.005 (0.077) ~0.014 (0.079)
Cooperative membership 0817%(0.477) 0.858*(0.477) 0.925°(0.482)
| Family farm status 1700 (1.265) 1614 (1.214) 1663 (1.215)
Extreme weather 1 0203 (0.360) 0071 (0356) i 0.248 (0.360)
Technology cognition 0.498%(0.196) 0.508*(0.196) 0.521%%(0.199)
| Ecological benefit cognition 0029 (0213) -0.063 (0.207) 0.008 (0.213)
Social benefit cognition [ 0.283 (0205) 0.267 (0.202) [ 0281 (0207)
Constant -3.609 (3.171) | 3278 (3.128) [ 2516 (3.159)
7 County-fixed effects Yes Yes Yes
Sample size 440 440 440
LR chi2 7857 68.53 77.94

Note: Note: , **, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have
T——1
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Variable categories Variable name Mean
Dependent variable
CSRU Behavior Farmers’ CSRU Behavior Whether to engage in CSRU: 0 = No; 1 = Yes 08396 03673
Explanatory variables
Risk preference Risk aversion Degree of risk aversion among farmers 06176 05998
Loss aversion Degree of loss aversion among farmers 13739 06548
probability weighting sensitivity to low-probability risks 05951 04201
| Control variables 7 7

Individual characteristics Gender Gender of the surveyed farmer 07267 04461

Age Age of the surveyed farmer (years) 57.4851 107251
Education level Education level of the surveyed farmer 17802 07697
Health status Health status of the surveyed farmer 42772 08922
Family characteristics Household size 1= 1-2 people; 2 = 3-5 people; 3=>5 people 39723 14690
Number of household laborers Number of actual labor force (people) 3.1604 1.1478
Annual household income Total annual household income (in 10,000 yuan) 11.4857 08749
Proportion of nonfarm income Non-agricultural income/total household income 04299 03294
Actual cultivated area Actual cultivated area of the household (mu) 326572 455202
Number of agricultural Number of agricultural machineries owned by the household 07584 09517
‘machineries
Village officials in family Number of village officials among frequently contacted relatives and | 34198 09688
friends
Family characteristics Financing capability Ease of obtaining private loans for the household 88812 22515
Participation in cooperatives Whether the household is a member of a farmer cooperative 02198 04145
Family farm status Whether the household is a family farm 00139 01170
Natural environment Extreme weather | presence of extreme weather in the village this year: 1 ' osors 04598
Cognitive characteristics Technology cognition Level of understanding of CSRU (1-5) 28257 10046
Ecological benefit cognition Belief that CSRU benefits ecological environment improvement (1-5) | 3.7129 0.8302
Social benefit cognition Belief that CSRU increases household income (1-5) 3.6079 0.8891
Moderating variables
Government regulation Incentive regulations Presence of CSRU subsidies in the village: 1 = Yes; 0 = No 01818 03861
Restrictive regulations Severity of crop straw burning supervision in the village (1-5) 35723 15466

Guiding regulations Participation in training in the past 3 years: 1 = Yes; 0 = No 02317 04223
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County (district) name  Households Percentage (%)

Changtu 84 19.09%
Kaiyuan [ 20 [ 455%
Heishan 45 1023%
Qinghe 40 | 9.09%
Xifeng 2 [ 9.55%

Faku 60 13.64%
Xinmin 58 [ 13.18%
Liaozhong 4 932%
Kangping 50 11.36%

total 440 1000
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Variable category CSRU behavior

(1) Probit (2) Probit

(3) Probit

Risk aversion 0.433%%(0.139)
Loss aversion 0.083 (0.213)

Nonlinear probability weighting

~0377**(0.122)

Control variables Control Control Control
County-fixed effects Control [ Control Control
N 440 440 440
LR chi2 78.32 [ 68.78 77.94

Note: *,**, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been

controlled.
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CSRU behavior

Variable category

)

Risk aversion 0.654°+(0.303) |
Loss aversion 0.672 (0.511) ‘
Nonlinear probability weighting l ‘ -0.539°(0.284)
Contol variables ‘ Control Control ‘ Control
County-fixed effects [ Control Control \ Control
N ‘ 302 302 ‘ 302
LR chi2 ‘ 61.78 58.84 ‘ 60.69

Note: *,**, and *** denote the significance levels of 10%, 5%, and 1% respectively, and the values in parentheses are the standard deviations. Control variables and county-fixed effects have been

controlled.
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) ) (3) (4) ()] (3] (7) (t)]
Weak ER  Strong ER  Weak ER  Strong ER  Weak ER  Strong ER  Weak ER  Strong ER
Variables Eff_K Eff_K Eff_K Eff_K Eff_K Eff_K Eff_K Eff_K
Dig*Greenlno_apply 0767 1911+
 oen (0652)
Greenlno_apply ~0.006 ~0035
(0.055) (0.085)
Dig*GreenFm_apply 0526 2316
[ (1.034) (0.649)
GreenFm_apply 0053 ~0.152
| (0.099) (0.095)
Dig*Greenlno_grant 4633 6277
(5747) (3.370)
GreenIno_grant 0358 0677
[ (0521) (0392)
Dig*GreenFm_grant 1168 2071
(1.951) (0.886)
GreenFm_grant 0.185 0,079
(0.160) (0.105)
Dig 1203 0387 1166 0.105 0821 -1113* 0625 -1128*
(0.946) (0:693) (0.897) (0.755) (0.909) (0.659) 0.794) (0.667)
Constant 3864 7106 3788 7475% 2633 4249 1731 2981
(2252) [ (2.837) (2.2204) (2.887) (1.928) (2715) (1.629) (2373)
Control YES YES YES YES YES YES YES YES
City vis | YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES
N 1,681 1,734 1,681 1,734 1,681 1,734 1,681 1,734
S 0580 0782 0581 0766 0594 0808 0.608 0.798

5.4 TUDL, “p < 008 *n & lils Miotwse standusd acvocs Bor Eiov-Bevel dhibaciiin i Dk
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1) (2) Mid- (4) Mid- (5) (6) Mid- 7) (8) Mid-

Eastern  western western Eastern western Eastern western
Variables Eff_K Eff_K Eff_K Eff_K Eff_K Eff_K Eff_K
Dig‘Greenlno_apply | 1518 1224
09 (0.595)
Greenlno_apply 0007 ~0056*
(0.093) (0.029)
' Dig'GreenFm_apply 19130 0537 |
(0:631) (0.717) I
GreenFm_apply o2 0.008
(0.091) (0.084) i
Dig*GreenIno_grant [ G199 | aeer
(3.494) (2227)
Greenlno_grant 0582 0.159
(0.441) (0212) [
Dig*GreenFm_grant 1916 0554
(0.926) (0.953)
GreenFm_grant | oom | 0125
(0.115) (0.102)
Dig 0357 0.566 1009 0.541 o 0223 0559 0173
(0980) (0554) (1.041) (0.423) (0912) (0.462) (0828) (0.404)
| Constant 6,966 1952 o | 2,005 s | 1158 4187 0614
(3.281) (1.475) (3.374) (1.377) (3:309) (1367) | G ‘7 (1.105)
Control YES YES s YES s YES YES YES
7 City YES YES YES YES YES YES vis YES
Year YES YES YES YES YES YES YES YES
N 1535 1,880 1535 1,880 1535 1,880 1,535 1,880
3 0754 0572 0743 0.565 0772 0.59 0768 0584

s G DS % ¢ Dl Rolbiast: stanidaed scors for citydovel climsteiing .0,
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(1) Substantive green (2) Strategic green (3) Substantive green (4) Strategic green

innovation innovation innovation innovation
Variables Eff_K Eff_K Eff_K Eff_K
Dig*Greenlno_apply 19274
(0.521)
Greenlno_apply ~0.037
(0.057)
Dig*GreenFm_apply | 1965*+
(0.581)
GreenFm_apply [ -0076
(0.075)
Dig*GreenIno_grant 68647
(2983)
Greenlno_grant 0514
(0.327)
Dig*GreenFm_grant i | 1829
(0.804)
GreenFm_grant 0121
(0.087)
Dig 0422 | 0.810 -0212 0250
(0.552) (0.568) (0.519) (0.505)
Constant 52840 | 54120 3201 2155
(1.819) (1.827) (1.710) (1.551)
Control YES [ YES YES YES
City YES YES YES YES
Year YES | YES YES YES
N 3415 3,415 3415 3415
3 0733 | 0719 0758 0754

“**p < 0,01, *p < 0.05, *p < 0.1; Robust standard errors for city-level clustering in ().
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(1) Replacement  (2) Replacem (3) Replacement  (4) One (5) Excluding (6) Excluding

variable variable variable lag period 2020-2021 municipalities
Eff2lf Eff_K_LP Eff_ K Eff_K Eff_K Eff_K
Dig 2039 1560 1.878% 1611
(0.786) (0.639) (0751) (0676)
Dig_words 1756
(0.696)
L.Dig 1962
(0.740)
Constant 5625 53047 [ 6099+ 56420 3074 6416
(1.883) (1725) (1.950) (1.886) (1693) (1950)
Contol | YES YES [ YES YES YES YES
City YES YES YES YES YES YES
Year YES YES YES YES YES YES
N 3415 3415 3415 3118 2017 3,355
R’ | 0740 0703 | 0701 o 0717 0.691

"y < 001, *p < 0,05, *p < 0.1; Robust standard errors for city-level dlustering in ().
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(1) IV stage 1 (2) IV stage 2 3) (4) DID (5) DID

Variables Dig Eff_K Eff_K Eff_ K
Dig 3 0577+
(0.041)
Dig 4129
(1.831)
Treat*Post 0289 0275 0290
[ (0.134) | (0.133) | (0.134)
Rdls -0.015
(0.009)
' Distance I I ~0013
(0.020)
Broadband 1 0074
(0.081)
Underidentification test 40543
[0.000]
Weak identification test 193.480
{16.38}
[ Control YES YES YES YES YES
City YES YES YES YES YES
Year YES YES YES YES YES
N 3411 3411 3415 | 3415 3415
R 0479 0133 0.705 0711 0705

*'p < 0,01, *'p < 0.05, "p < 0.1; Robust standard errors for city-level clustering in (s Valuesin [} are p-values and values in {} are critical values for the Stock-Yogo weak identification test at the
10% level
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Variables

o G e o TNDR: % < 04 Dokt sacdand enis e citv-lovel diistediing . 0

Dig 29947+ 1883 0.000 0,000 0,048+ 1505 4562
(0322) (0.722) (0.000) (0.000) (0.004) (0.028) (0.136)
Pdp 0371 0,570 0.000 0,000 0.000 ~0025** 0087
(0.043) (0.196) (0.000) (0.000) (0.001) (0.006) (0.065)
Sec 0176 1117 0.000 ~0000** 0003+ 0070 0.094
(0.165) (0.488) (0.000) (0.000) (0.001) (0015) (0.198)
Town 0233 ~1420% ~0.000 0,000 0.001 0118 0077
(0.141) (0.543) (0.000) (0.000) (0.004) (0.012) (0.136)
Gov 0.194 -1297% ~0.000 ~0000** 0075+ -0719% -2307*
(0:220) (0.578) (0.000) (0.000) (0.003) (0.048) (0.260)
Fina 0056 0036 0000 0,000 0013+ 0132 03120
(0.015) (0.064) (0.000) (0.000) (0.000) (0.001) (0.024)
City NO YES YES YES YES YES YES
Year NO YES YES YES YES YES YES
N 3415 3415 3415 3415 3415 3415 3415
® 0207 0701
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Variable types

Explained variables

Explanatory variables

Mechanism variables

Control variables

Variable names Mean S.D. Min

EffK 3415 0267 0804 0361 7.498
EffL 3415 0257 0908 -0628 9.071

Eff K_LP 3415 0233 0723 0416 6823
Dig 3415 0.102 0054 0.018 0290
Dig_words 3415 0.107 0058 0.018 0.304
Greenlno_apply 3415 0527 1007 0 10306
GreenFm_apply 3415 0543 0869 0 9.454
Greenlno_grant 3415 0137 0255 0 2455
GreenFm_grant 3415 0610 0949 0 8.584
Pdp 3415 9.961 0545 8.622 11569

Sec 3415 0474 0.103 0.156 0821
Town 3415 0554 0.159 0.154 0.961
Gov 3415 0173 0078 0,056 0.528

Fina 3415 2438 1.165 0.764 7.187
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Var name Obs Mean SD Min Max
CPCE 319 5.518 0.988 2633 6.904
CPA 319 0.202 0.113 0.008 0540
uis 319 1.267 0.711 0.549 5297

FDI 319 0.232 0.231 0.010 1.440
FISCAL 319 11.634 3.226 4.040 20384
ADV 319 6.641 2289 3.269 13.872
API 319 0772 0.625 0.009 3.154
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Variables

CPA ~1657% ~1365% -1225% ~1051%* ~0810° 0828 -0828*

ey | s | (259 (2068 (-2.138) (-2157) (-2157)

uis ~0.084 ~0072* 0,104 ~0.139 ~0.138* 0138+

| (-1559) (-1.704) (-2.066) as9) | casen | (2sen
DI 0248 0225 0283 | 0.286* 0.286*

(1517) (1.356) (1.834) (1.869) (1.869)

FISCAL [ 0013+ 0012+ 0.012¢ 0.012*

(1.849) (1.851) (1.824) (1.824)

ADV 0019 | 0.019 | 0019

(1.611) (1.584) (1.584)

API ~0.006 -0.006

(-:0.463) (-0.463)

Constant s | ssse srre e v sasge 5499

(61.314) (61.775) (49.763) (39.5%) (46.382) (44.146) (44.146)
Time Fixed Yes Yes Yes Yes Yes | Yes [ Yes
 rovince Fixed Yes Yes Yes | Yes Yes Yes | e
| Cluster (province) No No No No No No Yes
Observations 319 319 319 319 I 319 319 ' 319
R-squared 0626 0642 0665 0.682 0708 0.708 0708
Number of id 29 2 2 | 2 29 2 2

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. Cluster Robust Standard Error t-statistics in parentheses. The same notation applies to the table below.
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Stage Il Lag test
(CBCE CPCE
w 0,084+ ~0711%
(-4.280) (-4.610)
CPA —31410 -3.242 ~0744*
(-4.740) (-5.650) (-1.776)
Constant 0744 07310+ 55230
(2.710) (3.080) (48.748)
Control variable No Yes No Yes Yes
Kleibergen-Paap rk LM statistic 10764 20370
Cragg-Donald Wald F statistic 63419 42,960
Kleibergen-Paap Wald rk F statistic 18293 21284
N 319 319 319 319 290
R 0526 0551 04672 0511 0737
Adj R 0526 0551
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Variables

Substitution of explanatory variables

Adjusting the
research sample

rol the exogenous variables

(1) ) (3) 4
APA 0140
(-3.199)
cPA 0448 -1.047* 0894+
(-2139) (-2.860) (-2.169)
EG 2137
(-2.779)
EDU -0.014
(~0.642)
Constant 5363 5699 5,581 57274
(112.000) (86.091) (40.225) (26.670)
Control variable Yes Yes Yes Yes
Time Fixed Yes Yes Yes Yes
Province Fixed Yes Yes Yes Yes
Observations 319 198 319 319
R-squared 0699 0754 0673 0722
Number of id 29 18 ) 2
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Grain crops Legumes
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Cotton Bast fibers
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OPS/images/fenvs-12-1516238/fenvs-12-1516238-t002.jpg
Carbon source mission coefficien Reference source

Diesel 0590 ke/kg 1PCC2013
Fertilizers 0890 kgkg Oak Ridge National Laboratory, United States
Pesticides 4930 kg/kg Oak Ridge National Laboratory, United States
Agricultural Film 5.180 kg/kg Institute of Agricultural Resources and Environmental Sciences, Nanjing Agricultural University
Irrigation | 266.480 kg/hm? Duan et al.
Plowing 312.600 kg/km® Lietal
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Variables

CPA

-1182*%

0219

(4)

Northeastern
(NE)

(5)

Low crop
production
scale (LCP)

(6)

High crop
production
scale (HCP)

1729 0335 3136 0798
(-2552) (0.748) (0827) (-0915) (-1.361) (-2.678)
: Constant 5409+ 5.866°* 4708 5803+ 5396"* 5,628
(21.400) (25.055) (13.061) (58.634) (15.185) (47.526)
Control variable Yes Yes Yes Yes Yes Yes
Observations 99 66 121 33 82 237
Resquared 0852 0869 0512 0.968 0.704 0743
Empirical E versus C E E C versus W C versus NE W versus NE LCP versus HCP
p-values versus W | versus NE
0000+ | 0002 | 0.000%* 0127 0531 0092+ 0,008+
Number of id 9 6 1 3 14 2

Notes:*, **,and *** indicate significance at the 10%, 5%, and 1% levels, respectively. Cluster Robust Standard Error t-staistics in parentheses. The empirical p-value is used to test the significance
G e dilleaince i DA, coalfidnls Botwoits sroaws. Wik & dbisined by Bactiici sithaling 1000 Giokes (Btings Decinataiion itk
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2012 0221 2105 0018
2013 0209 2.004 0.023
2014 0.183 1785 0037
2015 0170 1.683 0.046
2016 0.167 1655 0.049
2017 0.164 1627 0052
2018 0.164 1627 0052
2019 0.160 1596 0055
2020 0.169 1672 0.047
2021 0.164 1627 0052
2022 0.143 1448 0074
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(1) ()
Variables Direct Indirect
effects effects
CPA ~0.064* ~1927% ~1.992%
(-0366) (-4.458) (-4.113)
uis 0123+ ~0218** 03417
(-5915) (-4.499) (-6.038)
DI 0202+ 0171 03730
(4.620) (1.993) (3.617)
FISCAL 0,007+ 0,015 0021+
(2395) (2492) (3.373)
ADV 0010+ 0009 0019
(2.942) (1.150) (1.996)
AP ~0019* -0029 0048
(-2.003) (-1.178) (-1641)
Observations 319 319 319
R-squared 0026 0026 0.026
Number of id 29 29 29
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Watershed

Yangtze River Basin

Songhua River Basin

Yellow River Basin

Province 2004 2009
5

Jiangsu 629 | 4568 618 | 3588 | 655 | 4215 657 | 4594 | 635 | 4909 590 | 5073
Anhui 506 | 3409 553 | 3422 | 620 | 4L15 686 4606 | 676 5424 639 | 5546
Jiangxi 279 | 2178 296 | 2099 | 331 | 2529 349 | 2700 | 326 | 2784 304 | 2725
Hubei 471 | 3007 | 488 | 2541 | 58 | 2924 | 614 | 3288 563 | 3616 518 | 3471
Hunan 418 | 3961 | 458 | 3507 | 504 | 3593 | 545 3732 | 536 3823 484 | 3814
Sichuan 445 39.61 445 3507 4.96 3593 5.14 3732 498 3823 4.64 38.14
Liaoning 269 | 1860 | 288 | 1896 | 348 | 1857 | 385 | 2024 365 | 2554 344 | 2921
Jilin 244 | 2665 319 | 2946 | 361 | 2920 | 437 | 4092 | 455 | 4252 443 | 4861
Hellongiiang | 372 | 3724 | 401 | 3604 | 567 | 5298 | 730 | 7577 | 772 | 9142 738 | 9561
Hebei 655 | 3441 | 827 | 3106 | 79 | 3713 | 816 | 4258 | 733 | 4610 623 | 4822
Neimenggu 235 | 1573 | 269 | 1573 | 38 | 2149 | 476 | 3054 499 | 3960 543 | 4339
Henan 771 | 5458 | 879 | 5613 | 1064 | 7241 | 1L69 | 7817 | 1157 8971 1054 | 9L60
Shandong 941 | 5376 | 986 | 4416 | 1034 | 5581 | 1021 | 5971 | 967 | 6994 871 | 7289
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Category Dimensiol Specific indicatol

Agricultural Input Land Input Grain Sown Area
Labour Input Employees in the Primary Sector
Agricultural Input Fertiliser Application Rate

Pesticide Application Rate
Agricultural Film Application Rate |
Agricultural Diesel
Effective Irrigated Area
Agricultural Output Desired Output Total Grain Output
Farmland Carbon Sink
Gross Agricultural Output

Non-desired Output  Agricultural Carbon Emission
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Level 1 index

Food Security Index

Level 2 index

Supply Security

Production Safety

Quality Safety

Level 3 index

Grain Sown Area

Food Production Per Capita
Effective Irrigated Area

Crops Affected

Electricity Consumption

Gross Mechanical Power

Value Added of Primary Industry
Fertiliser Application Per unit Area
Pesticide Application Per unit Area

Agricultural Film Use Per Unit Area

Positive

Positive
Positive
Negative
Positive
Positive
Positive
Negative
Negative

Negative

0093

0.104

0.105

0118

0075

0.066

0.101

0111

0113

0115
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Type of coupled coordination

Coordination
zone

Basis of
determination

Types of coupled coordination
differences

Severe Dysfunctional 0<D<04 0<CEE/FS<0.8 Severe Dysfunctional Carbon Efficiency Lag (SDCEL)
0.8<CEE/FS<1.2 Severe Dysregulation Synchronised Lag (SDSL)
CEE/F$>12 Severe Dysfunctional Food Security Lag (SDFSL)
Impending Dysfunctional 04<D<06 0<CEE/FS<0.8 Impending Dislocation Carbon Efficiency Lag (IDCEL)
08<CEE/FS<1.2 Impending Dysfunctional Co-morbidity (IDC)
CEE/FS>12 Impending Dysfunctional Food Security Lag (IDFS)
Basic Coordination 06<D<08 0<CEE/FS<0.8 Basic Coordination Carbon Efficiency Lag (BCCEL)
0.8<CEE/FS<1.2 Basic Coordination and Synchronous Development (BCASD)
CEEIFS>12 Basic Coordination Food Security Lag (BCFSL)
Extreme Coordination 08<D<1 0<CEE/FS<0.8 Extreme Coordination Carbon Efficiency Lag (ECCE)

0.8<CEE/FS<12

CEE/FS>12

Extremely Coordinated and Synchronised Development
(ECASD)

Extremely Coordinated Food Security Lag (ECES)
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Basis of judgement Interaction

q(Xi N X;) < Min (q(X2),q(X;)) Non-linear Attenuation
Min (q(X3),q(X))) <q(X; 0 X;) < Max (q(X:),q(X)) Single-factor Non-linear Attenuation
q(Xi N X;) > Max (q(X:),q(X;)) Two-factor Enhancement
4(Xi N X)) = (X)) +q(X)) Stand Alone
q(Xi N X;) > q(Xi) +q(X;) Non-linear Enhancement
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Carbon source

Agricultural Input

Soil Utilisation

Emission factor

Carbot ission factor

Fertiliser 08956 kg(Okg™
Pesticide 4.9341 kg(C) kg!
Agro-film 5.1800 kg(C) kg™!
Diesel 0.5927 kg(C) kg'!
Plough 312.6000 kg(C)km™
Irigate 266.4800 kg(C)-hm
Paddy Northern 2340000 kg(C)hm
Eastern 215.5000 kg(C)-hm
Central South 2367000 kg(C)hm
Southwest 1562000 kg(C)-hm™
Northwest 168.0000 kg(C)hm
wheat 20500 kg(N20)}hm
Maise 25300 kg(N20)hm
Legume 07700 kg(N20)hm*
Potato 09500 kg(N20}hm™*
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Grain crop

Carbon uptake

Water content

Economic coefficient

Roof

Paddy 04144 0.1200 0.4500 0.6000
wheat 04853 0.1200 0.4000 0.4000
Maise 04709 0.1300 0.4000 0.1600
Legume 04500 0.1300 03500 0.1300
Potato 04226 0.700 0.7000 0.1800
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Tourism Consumers'
Attitudes Toward Low-
Carbon Tourism

Tourism Consumers'
Awareness of the "Dual
Carbon" Goals

Personal Characteristics

Tourism Sightseeing

Tourism Transportation

Low-
Carbon
Tourism
Behaviors

Tourism Accommodation

Tourism Dining

Tourism Shopping

Tourism Entertainment
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Variables

Lnif =0.059*** -0.051*** =0.052 *** (0.004) 0.109 *** 0.154 *** =0.015*** -0.016**
(0.004) (0.004) (0.011) (0.014) (0.005) (0.007)
Control for the first-order terms | YES YES YES YES YES YES YES
Control for the second-order NO NO YES NO YES NO YES
terms.
‘ Provincial FE ‘ NO YES YES YES YES YES YES
Time FE l NO YES YES YES YES YES YES
‘ N ‘ 682 682 682 682 682 682 682

Nobe: Skiridand etrous i Dastniliosss "5 < 0L i <008, Wi i1,
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Variable names Code unit Mean

Dependent Variable Carbon Emission Intensity (In) Carbon tons/10* yuan 0.305 0153 | 682
Core Explanatory Variable | Digital Inclusive Finance (In) Lnif = 6.868 2008 | 682
Mediating Variables Technological Innovation (In) Lnip [ unis 7.584 6023 | 682
Theil Index (In) LnTheil - -2296 0596 | 682
Moderatin Variables Economic Transition Status Econ_tran = 1206 0631 | 682
Agricultural Operation Scale Sacle ha/10* people 1781 0635 | 682
Control Variables Degree of Agricultural Natural Disasters dl % 0219 0159 | 682
Agricultural Industry Structure is % Lo 0087 | 682
Agricultural Development Level e [ 10"Yuan/people | 5.144 2983 | 682
Rural Education Level edu % 10584 5276 | 682
Agricultural Public Investment Level g % 0112 00 | 682
Road Infrastructure Level I % 0.062 0027 | 682
Degree of Agricultural Openness ow - 0.461 1702 | 682
Total Agricultural Power per Unit Area [ Kw/ha 5910 3356 | 682
the Number of Rural Migrant Workers (In) Lnwl 10° people 5212 0677 | 682
Per Capita Consumption Expenditure (In) | Inconsumption Yuan 8.552 o7 | 82
Industrial Structure fir_ratio % 0119 0065 | 682
Degree of Agricultural Industry Concentration (In) | agglomeration - 0011 0006 | 682
Local Fiscal Scientific and Technological Expenditure | tech_finance % 0.020 0015 | 682
Local Fiscal Environmental Protection Expenditure [ e, r_finance % 0.030 0010 | 682
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Sources of carbon emissions

from agriculture

Carbon emission
factor

Definition and unit

Pesticides

Agricultural Fertilizers

Agricultural Diesel

Agricultural Tillage Area

Agricultural Irrigated Area

Plastic Mulch

4.934 (kg CE/kg)

0.896 (kg CE/kg)

0.593 (kg CE/kg)

312,600 (kg CE/kg)

20467 (kg CE/kg)

5.180 (kg CE/kg)

Oak Ridge National Laboratory (ORNL), United States

Oak Ridge National Laboratory (ORNL), United States

Institute of Agricultural Resources and Environment,
Nanjing Agricultural University, China

College of Biological Sciences and Technology, China
Agricultural University

Dubey (2009)

Intergovernmental Panel on Climate Change (IPCC),
United Nations

Pesticide Usage/10" tons

Agricultural Fertilizer
Application (Pure)/10'tons

Agricultural Diesel Usage/10*
tons

Total Crop Sown Area/1,0° ha

Actual Irrigated Crop Areal
10" ha

Agricultural Plastic Mulch Usage/

tons
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Factor:

X |

X ¥ ‘

> Y v ‘

X, Y Y N ‘ |

X5 Y Y Y ¥ ‘ |

X Y v Y Y ‘Y |

X, Y Iy Y Y ‘v N

Xa v v Y Y ‘Y ¥ Y

Note: Y indicates that the two-factor combination has a significant difference in the spatial differentiation of carbon sinks in tea plantations, and N indicates that the two-factor combination has
no sipaakeank diffrsnoe i (he soatial diffrmstiog of csilion Aaks oty plitwions,
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Influencing factors X1 X2 X3 Xa Xs Xe X7 Xs
q values 00397 03458 01565 | 01512 0.5723 0.9080 *** 07310 ‘ 0.2646 **

Note: *#:19% significance level: *:5% significance level *: 10% significance level,
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2010

2015

2020

2022

Barycentric coordinates

118°18'59"E, 25'58/39"N
11817'21"E, 25'59'59"N
11821'27"E, 26'05'35"N

11821'27"E, 26°05'58"N

Displacement  Main axis (km)
(km)

2010-2015 | 2.5897 | 883,021

2015-2020 ‘ 123741 ‘90.4551

2020-2022 ‘ 06105 ‘ 928,773

2010-2022 ‘ 145143 ‘ 927,411

Secondary axis (km)

1913,011
188.0,381
178.1,147

179.2,156

Azimuth ()

2022
2121
2243

2247

Area (km?)

53,063.0418
53,430.1097
51,966.2384

52,210.6879
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Factor

Influencing factors cing factors description

Social Factors Economic level Per capita GDP
Financial support Agriculture, forestry and water affairs expenditure/local general public budget expenditure X,
Life Factors Rural-urban gap disposable income of urban residents/per capita net income of rural residents Xy
Consumption structure Rural Engel coefficient Xy
Industry factors Industrial structure Ratio of output value of primary industry to total output value of industry X
Industrial scale | Tea plantation area/crop sown area X
Demographic factors Population density Total population/area of the district X
Urbanization rate Permanent urban population/year-end permanent urban population X
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Interaction criteria Interaction

q(Xy 0 Xpn) < min [q(X.), q(Xn)] Reduced nonlinearity

min(q(X,),q (X)) < (X, 0 X,) < max(q (X,),q (X)) Single-factor nonlinearity attenuation
[ q(Xa 0 Xpn) > max[q(Xn), §(Xm)] Two-factor enhancement
(X 0 X) = 9(X) +9(X) Independent

(X 0 Xn) >4(Xn) +q(Xm) Nonlinear enhancement

Note: and denote the values of the dependent variable and, respectively, denote interaction with both;  (X,)q (X)X Xond: 4 (X, 1 X,1)q(X,)q(X,1) min means taking the minimum value in
s Ta X gt X Nl ot Xadenan [a 2. ) af X 1] Min: esans: taking the s valoe o apd g LIl )





OPS/images/fenvs-13-1549623/inline_10.gif
E(V;, | X;






OPS/images/fenvs-13-1573754/math_e1.jpg
Vb ) = (o)) oy o ecxsos yorpraat

(1)
oS, o

7(p) = exp|—(~Inp)*] 3)





OPS/images/fenvs-13-1561698/fenvs-13-1561698-g006.gif





OPS/images/fenvs-13-1549623/inline_1.gif





OPS/images/fenvs-13-1573754/math_e2.jpg
P 1x5)
"":"’9[ TP

=B, +Bxij+ Y yControl; + ¢, +&;

)





OPS/images/fenvs-13-1561698/fenvs-13-1561698-g005.gif





OPS/images/fenvs-13-1549623/fenvs-13-1549623-t011.jpg
Variables Within the economic zone Outside the economic zone

Svm Rf Gradboost N7 Random forest  Gradboost

Lnif 0088 (0.007) | -0.068" (0.013) | -0.062%* (0011) = -0.049** (0.006) = -0.039°** (0.007) | -0029*** (0.007)
Control for the first-order terms YES YES YES YES YES YES
Control for the second-order terms YES YES YES YES YES YES
Provincial FE YES YES YES YES YES YES
Time FE YES YES YES YES YES YES
N [ 242 | 242 [ 242 440 440 440

Kiobe: Stindaid ekrons i Parsnitlioens 5 2 0™/ 008. %< 01,
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Variables Located in coastal areas

Rf

Gradboost

Not located in coastal areas

Svm

Rf

Gradboost

Lnif —0.069 *** (0.005) -0.100 *** (0.013) —0.061*** (0.011) —0.052 *** (0.005) —0.035 *** (0.009) ‘ —~0.023 *** (0.007)
Control for the first-order terms YES YES YES | YES | YES ‘ YES
Control for the second-order terms YES YES YES YES YES ‘ YES
Provincial FE YES YES YES YES YES l YES

» Time FE YES YES YES YES YES ‘ YES
N 242 242 242 440 440 ‘ 440

Kiobe: Stindand ekrons i Tansttlioens 5 2 0™/ 008 *%:2 0L,
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Variables East of the Line

Rf

Gradboost

Rf

West of the Line

Gradboost

Lnif ~0.055*** (0.005)  -0.068 *** (0.007) = -0.051*** (0.008) = -0.043 *** (0.012) | -0.011 (0.013) ‘ -0.016 (0.013)
Control for the first-order terms YES YES YES YES YES ‘ YES
Control for the second-order terms YES YES YES YES YES ‘ YES
Provincial FE YES YES YES YES YES ‘ YES
» Time FE YES YES YES YES YES 1 YES
N | 528 528 528 154 154 ‘ 154

Kiobe: Stindand ekrons i Tansttlioens 5 2 0™/ 008 *%:2 0L,
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Variables

Gradboost Gradboost
Loif*Econ_transformation 0022 (0004) | 0037 % (0006) | ~0.022 %% (0.005) |
LiifSace | ‘ 0022 (0002) | -0.016'** (0004) | -0014*** (0.003)
Control for the firsorder terms | YES YES [ YES ‘ YES YES [ YES
" Control for the second-order terms YES YES YES ‘ YES YES YES
Provincil FE | YES | YES YES \ YES YES YES
Time FE YES YES YES ‘ YES YES YES
N | 682 ‘ 682 | 82 ‘ 652 652 682

Note: Standard errors in parenthioess "o 2 0.1, “*p < 008, **n < A1,
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Variables Sgmediation

Direct Indirect
effect effect
Lnip ~0.099 ~0079 ~0.020
(0005) | *** (0.006) **(0.004)
LnTheil ~0.043 0038 ~0.005
*** (0.008) ** (0.007) *** (0.002)
Control YES YES YES
N 682 682 682

Bootstrap-sgmediation (reps:500)

Bootstrap-sgmediation (reps:

1,000)

Total Direct Indirect Total Direct Indirect
effect effect effect effect effect effect
~0099 -0079 -0020 ~0.09 ~0079 0020
“(0005) | *** (0.006) “** (0.003) +(0.007) | *** (0.006) **(0.002)
0063 0038 0005 -0.043 0038 0005
***(0.007) ***(0.007) *** (0.002) *** (0.007) *** (0.007) **(0.002)
YES YES YES YES YES YES
682 682 682 682 682 682

Noke: Skndand sero o vatmntlioes 5 < (1. M £ 008 % < G,
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Variables (1) gradboost ) (3)
Rf Ensemble learning

Kfolds =  Kfolds =  Kfolds = Kfolds = Kfolds = Kfolds = Kfolds =  Kfolds =  Kfolds =
4 5 6 4 5 6 4 5 6

-0.036 -0.040 -0.040 -0.054 -0.055 -0.058 -0.037 -0.040 -0.040

e e kk ok *kk wkk *kk wkk wkk

(0.006) (0.007) (0.007) (0.006) (0.007) (0.007) (0.006) (0.007) (0.007)

Control for the YES YES YES YES YES YES YES YES YES
first-order

terms

Control for the YES YES YES YES YES YES YES YES YES
second-order

terms.

Provincial FE YES YES YES ‘ YES ‘ YES ‘ YEs | YES YES YES
Time FE YES YES YES YES | YBS | YES | s YES YES
N 652 682 682 652 [ 652 ‘ 682 [ 62 682 682

Kotk Skindind. eirocs i arunitlioess "5 2 0. */< 008, *%< 0L,
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@)
Adjust the sample splitting ratio

Kfolds = 3 Kfolds = 4 Kfolds = 6 Kfolds = 7
| Lnif ~0.054 ~0.053 ~0.053 *** ~0.052 ***
Control for the first-order terms YES YES YES YES
Control for the second-order terms YES YES YES YES
Provincial FE YES YES YES I YES
Time FE YES | YES YES YES
N 682 ‘ 682 | 682 682

Note: Staridard eeross in parentiieoss *p < 0L “p < 008, "4 & 001,
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Variables

1)

Adjustment of sample
intervals

(2)

Excluding some
provinces

(3)

Control for the effects of concurrent

policies

Kok Skindind ekrots i aruriflioes *5 2 0:. /< 008, %< 0.

Lnif 0078 ~0.145 ** (0.017) | ~0.051 ~0.044 ** (0.005) | ~0.052 ~0052 *** (0.004) | ~0.052 *** (0.004)
“*(0.007) “**(0.004) “**(0.004)
Tech NO NO NO NO YES NO YES
envir_tax xo NO NO xo NO yEs YES
Control for the first-order terms YES YES YES YES YES YES YES
Control for the second-order terms | YES YES YES YES YES yEs YES
Provincial FE | vis YES YES YES YES YES YES
 Time FE YES YES YES YES YES YES YES
N 496 341 638 550 682 o2 682
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