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Internal control, government regulation, and adoption of
green production technologies in farmer cooperatives: A case
study of fertilizer reduction technology

ZHANG Ying, HU Mengdan, ZHAO Cuiping, MA Hengyun®

(College of Economics and Management, Henan Agricultural University, Zhengzhou 450046, China)

Abstract To explore the impact mechanisms of internal control and government regulation on the adoption of
green production technologies by farmer cooperatives, this study empirically tests the impact of internal control
and government regulation on the adoption of green production technologies by cooperatives based on 585
planting production and operation cooperatives in Henan and Shaanxi provinces. The results indicate that both
internal control and government regulation significantly promote the adoption of green production technologies
by cooperatives. From the perspective of internal control, the effects of input control varies on different green
technologies adoption behaviors, while process control and outcome control have significant positive effects
on the adoption of certain technologies. Among government regulations, incentive, constraint and service

regulations display promotion effects on the adoption of some green production technologies by cooperatives,
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but service regulation significantly inhibits the adoption of integrated water and fertilizer management technology.
The interaction between government regulation and internal control shows significant substitution effect in the
adoption of integrated water and fertilizer technology. The promoting effects of internal control and government
regulation on the adoption of green production technologies are stronger for cooperatives with higher levels of
independent operation and less standardized democratic decision-making. Based on these findings, it is
recommended to strengthen internal control mechanisms in cooperatives and improve the targeting and

effectiveness of government regulations to fully harness the potential of farmers’ cooperatives in promoting green

agricultural development.
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cooperatives; government regulation
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Fig. 1

Influence mechanism of internal control and government regulation on

armer cooperatives’ adoption of green production technologies
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Table 1 Selection, descriptive statistics of internal control indicators for cooperatives
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Indicator selection Indicator definition and assignment description Mean SD
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Table 2 Variable definition and descriptive statistics
AF 5 A SR AE ¥ b 2%
Variable type Variable Definition and assignment Mean SD
5 B A B VEAL G — 478 4 B A= 7= 3 b sk
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2% 5 it e
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Dependent iy - iz Jy i A
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s |
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. =N of T2 422 4l
Bov i HLERH EHE —3.548  1.303
Core Process control
independent 2t L b
S ] —4.953 2.429
variable Result control ik N
3 7S [
P [ —2.703 0. 586
Internal control
i @ LS . s .
R 34BN S (R AN R 6 10.880 8,964
Incentive regulation
5% A AE A 5 e A AL 9
24y sk 760 01 2 ﬁ(ﬁXTn’ﬁz?‘fj@ifﬁﬂ’]LnHEE{n}E
| A A . . B 3 BE el 5=4E % K, 4= LB K, 3.821 0.958
A A Constrained regulation ) N .
Adjusting 3=— M, 2=HE/N  1=EH /D
variable IR 45 750 90 41 IEL R X P e B KRR B A O £ 5 936 L aso
Service regulation R A% A0S U0 A IR, IR ’ ’
R - o p ;
O AL . A 4B o5 BB 8 QRO B0 —0.724  0.486
Government regulation
MEK. 1==;0=17, 0.246 0.431
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i R b
i ) 725 S A 1= ;0= 0.195  0.39
Control Management model
‘ontro B £ B 1= 0= 7 0.178  0.383
variable
ZE . y )
. FH AN FEAE (g — & HD £ o AL, hm?® 49.489  119.113
Operating area
PP 16 W B BB 105.417  236. 242
Number of members
Wik S BEAE AR ITTHE AN :
s S A TS ks & Inl 0.513 0.500

Market inducement

— = J—
=J,0=7%
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x2 ()
Ap A5 & S RRAR BO(ED b 1 22
Variable type Variable Definition and assignment Mean SD
%i{(ﬂflf’ﬁir\, % 47.518 8.633
President’ s age
$JF‘JL§I1JC,7K$ ‘ HHE R 12.051 2.138
President’ s education
K B T R
President”s political BN R 1I=2,0=17 0.299 0.458
P il AR affiliation
Control K AR g HARE RN TR GEHEE
variable President s technical WA 5=TE BN 4= E#N , 3= 4.072 0.987
awareness — M, 2= AR 1=E & A B[]
K AT AR PR X A VR AL Sk 0 A 77 R B ) R
President’s environmental — JF . 5=3JF % %8 [a] , 4= L & B ] 3.921 0.903
responsibility 3= — M, 2=, 1=3F 5 A 1A
R EL
et 2 it A 1= B34, 0=Bk 7§ % 0.792  0.407
Regional dummy variable
. (2) 43 5K G AE Ak AR 2 ] L BOM R e H: o3 4 B
3 ék:1iE.QE§§;%‘E§ ﬁa‘19f Vi AN =) G 0
15940 P ) A B — R g A B, PIZL [ IR 37E 1%
31 EREA (T B MK P 145 T 4 A )y 9% 2 A 3 0 S

A Y e F Multivarite probit 45 #Y | 52 UEAS 56 B
WP R E MR T AB G2, R 3FPHEACD A

#& 3 Multivariate probit [B] |34 B {1+ & R

Table 3 Multivariate probit model estimation results

B, Ui B A VE 1L R S R & 66 B R 77 76 B
fifi Ff Multivariate probit [5] J=/ B AU J& 455 A9+,

Y1) Model(1)

LT (2) Model(2)

AR L . ZEREIE ) 4 Ae IKAE— . ZrE RN N , IR —
Bl apL ok CF KR ey EERE gy, AR
Variable . Slow- Soil Integrated . Slow- . . Integrated
a Organic . Organic Solil testing
. release testing water and . release water and
substitution . . substitution . formula .
fertilizer formula fertilizer fertilizer fertilizer
ST g% Ay
Ilj\]njgflﬂﬂ 0. 3195 0. 324 0. 448%x*x 0.233%
rna
(0.112> (0.110) (0.11D (0.12D
control
F L4
gﬁjﬁim 0. 317%*x* 0. 274%x* 0. 257 0.155
over
. (0. 144> (0.134 (0.132) (0.137
regulation
% 2
fﬁtﬁfm —0.132  —0. 580%x*x* 0.111 0. 598%*x*x*
e (0.173)  (0.169)  (0.144)  (0.136)
control
I AR 0. 102+ 0. 087* 0. 133 0.078
Process control (0.049 (0.049 (0.051) (0.056)
g 0. 044 0.051% 0.030 —0.020
Result control (0.030) (0.027) (0.027) (0.027)
izt UE3NR:r|
{gmiﬂﬁﬂ 0.003 —0.013 —0.008  0.024%%x
Incentive
(0.009) (0.008) (0.008) (0.008)

regulation




290 S R I U A N S 2025 4F 45 30 %
3 (8)
FEAI (1) Model(1) FAI(2) Model(2)
= ZEREINL 4wy JK AR — A& SR . JK AR — 1A
AR He AL FEe |
Variabl il é.ﬁ‘ Slow- Soil Integrated ﬁf}l §1t Slow- ()‘J.j:ﬁﬂ?i Integrated
ariable Organic . Organic Soil testing
. release testing water and . release water and
substitution . . substitution . formula .
fertilizer formula fertilizer fertilizer fertilizer
S BB
fﬁt ﬂﬁﬁdj 0. 149* 0.137* 0. 162%** 0.008
“onstrain
onsreme 0.079  €0.075)  (0.072)  (0.075)
regulation
TR H ol
i&é% AL 0. 057 0. 199%** 0. 129%* —0. 112%*
Servi
erviee (0.059  (0.056)  (0.055)  (0.056)
regulation
y e A
fﬁ_ﬁ S —0. 404** 0.081 —0.347%%  —0.642%¥%% —(, 394%%* 0. 060 —0.378%*% —(. 637%*x*
rain
4 . (0.182) (0.161) (0.157) (0.165) (0.184) (0.165) (0.159 (0.169)
cooperative
SRS
fE+E
E i —0.359%*  —0.291* —0.183 0.079 —0.344*%*  —0.271* —0.181 0.093
nomi
. ZO SO ¢ (0.174)  (0.150)  (0.154)  (0.144)  (0.176)  (0.154)  (0.155)  (0.148)
Tops
cooperative
ok JHE
Iéb}\:iz‘jj —0.435%* —0.114 —0. 387** 0.226 —0.411* —0.072 —0.324* 0.229
apable
P . (0.212) (0.164) (0.175) (0.163) (0.216) 0. 170 0.177) 0.170)
people drive
/\ His —
Ejtn%k?ﬁﬁjj —0. 547%* 0.158 —0. 267 0.228 —0. 544** 0.197 —0.199 0.223
erprise
dri ef (0.249 (0. 204) (0.212) (0.195) (0. 254) (0.212) (0.216) (0.203)
riv
2T =g A 0.066 0.044 0. 125%x* 0.014 0.068 0. 064 0. 141%x* 0. 000
Base area (0.049 (0.044) (0.044) (0. 044) (0.050) (0.045) (0.045) (0.045)
ffu;iﬁif —0.056  —0.245%¥*  —0.058 —0.020 —0.041  —0.218**%*  —0.059 —0.058
umber o
(0.056) (0.052) (0.051) (0.052) (0. 058) (0. 054 (0.052) (0.053)
members
i
;E JJIZ%ZTE'F 0.056 0.173 0.112 —0. 341 *x* 0. 040 0.122 0.120 —0.263%*
arke
. (0.143) (0.128) 0.127) 0.127) (0. 147 (0.133) (0.131) (0.132)
inducement
AR —0.013* —0.007 —0.012* 0.005 —0.013* —0. 006 —0.013* 0.001
President’s age (0. 008) (0.007) (0.007) 0.007) (0.008) 0.007) 0.007) (0.007)
K
f k,)ut, —0.016 —0.012 0.011 0. 107*** —0.004 0.014 0.013( 0. 088***
President’s
. (0.031) (0.028) (0.028) (0.029) (0.032) (0.029) 0.029) (0.030)
education
A BOA T A
President’s 0. 156 0. 245% 0.327%* 0.017 0.132 0.168 0. 308%x* 0.135
political (0.159 (0.14D (0.143) (0.135) (0.161) (0. 145) (0. 146) (0. 140)
affiliation
AR B AR
President’s 0.138%x* 0.028 0. 214*x* 0.077 0.112 —0.020 0. 175%** 0.101
technical (0.067) (0.062) (0.062) (0.064) (0.068) (0.065) (0.063) (0.067)
awareness
R R
President’s 0.072 0. 130%* 0.133%x* —0.104 0. 060 0.118%* 0. 138%x* —0.064
environmental (0.073) (0.064) (0.067) (0. 065) 0.074) (0. 066) (0.069) (0.067)

responsibility
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3 (%)
FEAI (1) Model(1) FEAI(2) Model(2)
s L . SR )+ Ee JK AR —1 . SR . JK A —1
2kt fpLs R C KR e R gy gy, AEKE
Variable . Slow- Soil Integrated . Slow- S Integrated
Organic . Organic Soil testing
. release testing water and . release water and
substitution . - substitution . formula .
fertilizer formula fertilizer fertilizer fertilizer
T 0.066 0. 474%xx —0.100  —0.878*x* 0.028 0.258 —0.180  —0.691*x*
Henan (0.168) (0.156) (0.159 (0.160) (0.178) (0.169 (0.172> (0.172)
“H E 2. 657%*x 1. 823 1. 286%* —0.332 0.744 —2.353%* 0.168 1.899*
Constant term (0.867) (0.762) (0.768) (0.782) (1.217 (1.138) (1.055) (1.018)
i . 585 585 585 585 585 585 585 585
Sample size
2 B B B B
- Model(1): rho21=0. 081 rho31=0. 312%x*x* Model(2): rho21=0.077 rho31=0. 305%**
(L)— 1 rho41=0. 116 rho32=0. 321*** rho42=0. 020 rho41=0. 144* rho32=0. 325%** rho42=0. 126*
Ve].ra bility of rho43=0. 117 Log likelihood=—1 157. 851 rho43=0. 135* Log likelihood=—1 122.994 9
icabili
fﬁprﬁ o YU Prob>chi® = 0.000 0 Wald chi®( (60)=318.020  Prob>chi® =0.000 0 Wald chi!(76)=74. 130
e mode

T AR (LD 23 B A B2 ) SR L ) T 5 A9 e 4 00 00 A DR Ak A £l AR SR AT S 84 82 0 5 A58 (20 23 B 1A 0 42 A 5 20 52 L IBOURT ML 2% 44 B2 0o 5 A
b 4 TG00 AU e A AR R AT A RE M o % i 0 3278 1090 506 106 1) 3K 485 AR . 1Al

Note: Model (1) analyzes the impact of internal control and government regulation on the adoption of four fertilizer reduction technologies by

cooperatives. Model (2) examines the influence of different dimensions of internal control and government regulation on the adoption of

these four fertilizer reduction technologies by cooperatives. *, * *, and * * * represent significance level of 10%, 5%, and 1%,

respectively. The numbers in parentheses are standard errors. The same below.

3.1.1 A&EH Ha

PRY IS 4 4 X A e 4 0 A A e Ak B AR SR T AT
N IE [ 52 W R E) 10060 LB R 3 PEOK . X
VEWIAE O Ay 28 B R, A AR AL E i ™ AT ™ R R
R O R E CR N AU AT S W E S QI S E 53
AR K i T W5 P AR RO T A MR A
2k €0 JR 1) FE AP 3 AT 4 2R LA O R AN AR
HeR A AT ORISR AT At . BIRORE LG
i o R A, BE A8 A R0 2 AR BRI AT
B HASHIE

PN AS i BE B R R OR T, AN () 248 T pA o 4 o %
PEAL 25 T 2% €0 £ AR SR F A7 D 1 52 i B AT — JE 22 5
Yo 55— BRI G A AE — R L B AR R
Fr oAl R EO IE, Has #1040 59 22 K-F (5
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O A HUHE 022 45 BE AL 1T BE 2 | BO™ & T B AR A
ETb o HARBE USRS 15 A DR BB 2 0t A Y
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X IT AT B 55 09 & AR AR U, A AT 3 SG i MR AL

PR A SRR IR . P SE SR 2 H bR Y
A VR AL T RE T AT ) T 2 A% TR XU T A 1L
GENLRE o 27 a8 4 o X % 1004 I Dk A 2 AR SR
FIAT D B9 1m0 U9 2 K8 O aE, Herp, XA HLIE 2R AR AL
HE G 42 B AL I L T D7 e AT 2 AR SR B9 i A
BEN 1000 LA b A 3 PRSP o A AR A i A R A
i, BEE HE b Iy I AR R AR | 1 BR OC A%

T T, 6 7 4 i A ik @ RO B SR A
AIRE . W g — W KRV A R, G AR A R
g T AT SRS B R 0 PR AR B Y S BB s AR A
A7 a] LA DR AN AR 7 R P A — S B A
WES SR F NP EVE ¥ AN e S S E )N
BRI A A A S B0, O 2 40 B (8 P R 4 1 R 3
SRR LB S R X S R AL R R IE R R
RSNt S T < S K (9 A A s L RS (B
A TR 7 B B A A RS R A B 3R E S
TR, LUK S 1 AR SEAL AT RGR T T A AR
PR NE B AR B R o 45 2R 45 ) A ALl & 4
RE 5 SO ¥ M 25 42 A ) Ay J5 A ™ il X 3R 20 19 HL IR
it o, B A LA B BE 8 EULIER 57 B 4R 0 A 7 R
XA ity i TR S R AT X R A9 AR
B AN B TTALE A T A B T i AT O A



292 0 LN ES I Y NS S 4

2025 4F 45 30 %

A Ry B 7 R SRR Y R B AT ) T 4R B
B VEAL A AR € A 7 R I T B SR AR AT B
3.1.2 BURHLE W0

U L XS VR A FUIE B AR ML F AR 22 4%
REHE A I - e 77 it A 2 A SR AT by B9 5 i 24 3K
B 10% LA b B 35 PR ACE 6 K HE — R A B AR SR
A7 0 11U R B 0. 155 fH R W2 w8 A Ji A
I 7K HE — A A AR X e Bl B i B EOR By, B
H O KT 8 B A S 4 7 ) e A R N AR
HOH MRS 45 0y AT HE 0 BUT B4
— il B LA O RE T o AR s B A0 94 B R
A A, B B TS A B 2 3 A PR AL T
X AR R B A UL, W R A AR B
FE R B0 BE 4 SHE AN B A SCHE, Al AE 2 B2 W U L
TERI 4% o AR BOR RLH X5 75+ 4 (4L
AR BAT 35 1 DE 1 48 A (B HL ARk

IS HE JEE 1) 52 Wi K 7, MU R 25 48 5 X 45 1
GO HR R AT N A —E 2 Rk, B
— WO AL AL e 0 A K 1 A 1R A SR T KOIE —
PRAL A, (E 0T JHG Al 25 72 P JIE 9k o 1 5 R 19 52 ol 12
AN TEVROTES TR R AR B 4 T BN SRR
A% I H SCHE BRI SR BEARSR A 0 BGE &
AR A 36T 7K — A AR BT TS O /Y R T .
{EUR: R XA AL HE A AR P IE | 22 45 I 25 2 AR 1Y
P Tl A it R B O A B B L A AR R AR
HAR B Rk = 2kt , AR G R AR IX 2
[F1) A - £ 9 oA % 4D I AT IF 23 51 SR 220 A B 3 B
HU M AN T AR R ORI R SR . S
29 SRR LA %k A VR AR HLIE B AU A | 22 4 R AT |
) - 15 77 it M B AR R AT B 2 AR A A
X AR BE — P Al B AR R FHAT S B9 52 Wi O IE L HOR
F o ATRE RO IR TR T KOG — IR AL B R 5 B A
Z W BUAR B 4, S 28 U Y B B LD o 5 =
i 55 8 R 3] Xk AN [7] £ A Dok 8 Ak 12 AR R AT 08 19 5
Wi AN Ta] o A 55 20 R A X 4 4 Z P AT 0 - 7 5
Tt AE B AR AT 9 B 35 IE 520 o X R, A
FAEALHE) S (2 7 BOR B B R, BUR B9 E L A
BrUaf 92 R HE T —E MR HEME RS SR, IR 45
L) T 5 AR A KOS — AR AR BR SR T A7 9 181 15 2%
B —0. 112,78 5% WK B B35 3 5 SE i iy A1
KBTS AN AT g Y TR D AE T BUR X K
HE — AL H AR B9 i 55 B DL S AR e 2, 0 — 2 3¢

WA R PRI S E N RS D HAEA
TR EEY R FE S EELEZ KR —
PRACH AR (38 PR AR o 48 ) 345 0, A 55 78 100 ol 7
A A EF [i) 8 J2 52 03 1, LI B AL Bl AR SR g AN
M=
3.1.3 =HEZHH

GRS 2B &R T 5
T R KRR SN S A AR R A —
EMF . SRR E IRA MRS EA  BUN E
SR G EMAE G A A P HR BRI BRI A
G AE A 2 8 LR R A ) T I A S O e A B R
B R P, AEL G 5% o o 2% T 4t €8 8 AR SR AT Sy 1 [
HRZ B R, 515 S X KL — Ak 4 R 7R
JHEA B E M E, X el ge 2 TIZE AR5
BCAS B 5, A8 A5 T 3 W B RN A A Rl ML 9 AR a2 AR
FHAME DI R #E . B K SO K (B AR
PR TE R DL R BOR A TE S AR AL & B H R R
ot A8 v 34 A AR VR .
3.2 REERR

A B 5 SR WORE e OC B i RS A L T 46 (] ) A
Y B IAR G AR 0 Oy AT AR AR PR A g .
JH 25 2 Ak 8 i 3t Ak 2 AR SR FH T AR o 5 A A 2
FEAE 4 b SRR Y B4 ORI i 0. 000 15 BORS
O RAE G AEHE % 0 HOR R U B 78 A 25 A2
A L TS R A S s P
i WIE (1= A 1E & — TN E, 0=JC N iE) (B
Koy AR RAE R T2 (G=1E % % [F , 4= L
[f], 3=—M, 2= AR, 1=HF % ANFEFD A~
Ag b, D3R v [l R TR A o M . (R Multivarite
regression & B HE AT Al 11, Z5 R AR 4 o . N R
il S HE A5 2 B O B ] B H 2% 4 FE X VR A 4 10
0 AR SR R BE 09 52 ) 5[] R I 3 PR K 5 R
HESS SR HA —F
3.3 ATHEKE

Shy A 6 ORI T Y 9 VR D, R 5 8 UM R I
1P S 4 1 Y A B30 44 A Multivarite probit £ %
ZE SRR, T A AL R A VR K HE — A Ak R
AT B W m AR 3 U B R R
TP S 42 ] AE 5 WA A A A K IR — R A B R R
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% 4 Multivariate regression [@ 345 & ff i+ 45
Table 4 Multivariate regression model estimation results
LRI (1) Model(1) FEAI(2) Model(1)
5 L . SR . JK AR —1 . SR . JK A —1
2k s Ry AR EEFR gy gy AR
Variable : Slow- g Integrated . Slow- o Integrated
Organic Soil testing Organic Soil testing
o release water and . release water and
substitution . formula . substitution . formula .
fertilizer fertilizer fertilizer fertilizer
PR RS 8 o 1. 272%%%* 1. 453 1. 992%%*%* 0.757%
Internal control (0. 388) (0.462) (0.455) (0.458)
F L4
iﬂ‘lﬁfﬂ;ﬂﬂ . 1. 214%* 1. 340%* 1.173%* 0.650
yovernmen
. 0.471) (0.560) (0.551) (0.555)
regulation
% 2
f/\iﬁrﬁj . —0.304 —1.502%x* 0.501 2. 504 %%
vestmen
(0.479 (0.564) (0.560) (0.554)
control
I A 0.511%%x 0. 420%* 0. 645+  0.216
Process control (0.175) (0.206) (0.205) (0.203)
gL 0.145 0.181 0.118 —0.046
Result control (0.095) (0.112> (0.111 (0.1100
i 1 i
fﬂﬁ]? Rl 0.024 —0.025 —0.019 0. 088*#*
ncentiv
centive (0.026)  (0.030)  (0.030)  (0.030)
regulation
2k 1) i1 4|
Ejﬁ?ﬂﬁz 0.469%* 0.452 0.590*%*  —0.011
oS (0.247)  (0.29D  (0.289)  (0.286)
regulation
1] 14|
gﬁ%&ﬂﬁﬂ 0.117 0.731%%x  0.509%% —0.401*
rvi
ervee 0.187)  (0.2200  (0.218)  (0.216)
regulation
2 1 A
Control 2= 1l 2= 1l 2= 1l = 1l = 1l = 1l = 1l = 1l
variable
i . 585 585 585 585 585 585 585 585
Sample size
P R -
. ) 0.124 0. 204 0.172 0.193 0.133 0.228 0.185 0.233
Adjust R

TE A Q)23 A A A 1 B R A X A0 4 4 30T A D i e 52 AR R 2 1 5
A 4 0700 988 ek P A A SR A 1 5201

G o BT (2) 43 AT oA T 4 o) 5 2 B L IBORT R ) 5 4

Note: Model (1) analyzes the impact of internal control and government regulation on the adoption level of four fertilizer reduction technologies

by cooperatives. Model (2) examines the influence of different dimensions of internal control and government regulation on the adoption

level of these four fertilizer reduction technologies by cooperatives.

Sy A 30 AN [w] 28 A9 R R A 9 T 4R L 3R 6K
B R 25 4k BE RN YA AR A 38 B I g0 A
Multivarite probit B #4 . [a] 545 R PR, A [6] 28 A B
JIF HR ] 7 52 ) P 78 4 a2 R AR A g B BURSR
7o R P A AE ] 22 57 o

BRI UG 55—, U AL R A AR A 2
I A VR AR G 5 RIS R SR FHAT A 4 13 R 8

33O B TR A s B R B AL AR T A AR A
3t PN A e R S AR T B R SR B AR . (H
I, T S IO K — TR A B SR B 5 R 2
DR IE, T PR R4 ) - 38l 2R R A AR B — el R
JOE, e B A 3 [ A LA e A0 5 A A SR 44 K AR — A
B A B AR FIXUE , 33Xt AT B 2 A A 5 A A oK AR
— PR A B R SR G e R AR A R 2 — (LR R 2D .
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Table 5 Testing the regulatory effects of government regulation

e LA g R W+ e Jr 7K A — 1Ak
A2 HE . . .
. Organic Slow-release Soil testing Integrated water
Variable . .. .
substitution fertilizer formula and fertilizer
PN R 4 1l 0. 308%x* 0. 380 0. 479%x*x 0.180
Internal control 0.127) 0.117) (0.118) (0.125)
R A ) 0. 310%x* 0. 308%* 0. 279%x 0.130
Government regulation (0.149) (0.136) (0.135) (0.136)
o 4 1) X A
PR 2 ] R L) —0.035 0.236 0.143 —0.431*

Internal control X

. (0.191> (0.180) (0.190) (0.250)
Government regulation
5 1l 22 f& Control variable 2 e 7 e 5 e 7 il
FEA i Sample size 585 585 585 585
R TR A A3 Log likelihood=—1 155. 154
Overall applicability of Prob>>chi*=0. 000 0
the model Wald chi*(64)=320. 980

R 6 BUEE BTG AET REER

Table 6 Examination of the moderating effects of government regulation across dimensions

. A HLEAR SR W+ e Ty KB — A&
AR - . . .
. Organic Slow-release Soil testing Integrated water
Variable . o o
substitution fertilizer formula and fertilizer
PN 42 il 0.277** 0. 354%x 0. 451 %% 0.150
Internal control (0. 140> (0.128) (0.128) (0. 140>
T Il R —0.001 —0.019%* —0.009 0. 029%**
Incentive regulation (0.009> (0. 008) (0.008) (0.008)
29 Y L ) 0.150% 0.130% 0. 147%* —0.054
Constrained regulation (0.081> (0.076) (0.073) (0.075>
iz 55 784 KL 11 0.077 0. 203%* 0. 136%* —0.105%
Service regulation (0.060> (0.056) (0.055) (0.056)
N 45 i < I F 4
i;tiﬁriﬁztnt{gj@lncifj . —0.017 —0.026* 0. 008 0. 038%*
v
e e 1 (0.014) (0.014) (0.014) (0.016)
regulation
T d 2y X é‘ T 2
Imntiﬁrzﬂi{)nt ;]lsfjiﬂﬂﬂ —0.101 —0.245% —0.093 —0.293%x
e onors (0.116) (0.127) (0.121) (0.141)
Constrained regulation
i 4 i X 200 A
;ﬂﬂmﬁﬁi%J ntﬂ&lis ﬂ‘fﬁj 0.142 0. 367%%** 0.109 —0. 280%xx
ernal contro ervice
. (0. 100> (0.102) (0.099) (0.104>
regulation
¥ il A2 1 Control variable RELY 44 il e £ 4 4l
A i Sample size 585 585 585 585
HL Y A A Log likelihood=—1 119. 027
Overall applicability of Prob>>chi*=0. 000 0

the model Wald chi*(80)=365. 670
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B YIR B0 2 | WA A AV w8 5k b 35 4 1 2 5
LB BB AR B o ER B0 A8 I K R
— AL AR Y R B A B i T AR T, AT RE Y DR
PUFE F KB — R A AR e e £l M vy 4
AR A T 3 AR R UM A SE R 1T il A AR AL A
ANAZ ) FEXFAFNT , BUN I & 15 3 UIE
T A AEAL I R A AL, AT 980 55 T PN 9 4 o
Xt A AR A 7K B — A Tl AR SR T A% 1 T 5 1
3.4 RERMERE
3.4.1 sz Rek 25

Z B ARG AL T R 22 3 Il R S ik R
2P E T LE R . — 3 1 W ARO AL IR A
FURAN S5 87 J1 RS2 [ F B 7 BRI E R it 4
TR 55, B A= 7= IR T A , AMILSR A B T A 1E
HRETES NS VR G EHER AT L
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Table 7 Heterogeneity analysis: Differences in business strategies
. - ; JKHE—1
. LA BRI W+ i 7 LR
s Organic substitution Slow-release fertilizer Soil testing formula & . )
Variable fertilizer
A B A B A B A B
> 73 |
?t{ﬂgj&lﬁ] —0.264 0. 310 —0.096 0.248 —0.062 0. 609%* 0.316 0.067
nterna
(0.205 (0.297) (0.19D (0.239 (0.193) (0.243) (0.22D (0.233)
control
R 5
fomc%iﬁrjljcnt 0. 535%* 0. 342 0.121 0. 402%* 0.415 0. 308* 0.083 0.291*
\%
o (0.28D) (0.197) (0.276> (0.172) (0.288%) (0.172) (0.292) (0.169
regulation
e 2 it
Control WAy SEEY ST & il 2 SEEy SEEy SEEY
variable
ﬁz’sg . 127 458 127 458 127 458 127 458
Sample size
P R
. ) 0.258 0.333 0.105 0.174 0.176 0.158 0.256 0. 140
Adjust R

EAPRRR A LB MAFHA ISR . BAIFRIR S A B8RS EAL Y R 45

Note: A shows the regression results of cooperatives with low autonomous operation. B shows the regression results of cooperatives with high

autonomous operation.

*8 RAMSIM:-RERKILCHER

Table 8 Heterogeneity analysis: Differences in democratic decision making norms

. - ; IKHE—1
. LA BRI W+ L
s Organic substitution Slow-release fertilizer Soil testing formula & . )
Variable fertilizer
A B A B A B A B
ST 1% 2|
Siﬁﬁfj 0.200 0. 338k« 0. 345 0. 339 0.192 0. 617 —0.152 0. 389
" (0.265) (0.129) (0.224) (0.13D (0.223) (0.137 (0.219 (0.155)
control
AT AR
fﬁ%}ﬁﬂ ot 0.563 0.169 —0.470 0.318%x* 0. 566 0.261 0.455 0.074
overnme
. (0.490) (0.166) (0.39D (0.161 (0. 358) (0.16D) (0.36D) (0.166)
regulation
P 1l A2
Control SN SEAY S Syl Sy SEey SEEy SEEY
variable
e e L
i . 229 356 229 356 229 356 229 356
Sample size
P R
. ) 0.278 0.088 0.194 0.158 0.169 0.154 0.147 0.184
Adjust R
T A G RN R EPSR A A AR R ZE 0 B3R IR R E RS AR R 258

Note: A shows the regression results of cooperatives with standardized democratic decision-making, B shows the regression results of

cooperatives with unstandardized democratic decision-making.
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