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Abstract To explore the internal correlation between rice farmers’ green production behavior, industrial organization
mode selection and income, the CMP model with instrumental variables was used to analyze the main influencing factors
of rice farmers’ industrial organization mode selection based on the survey data of 1 487 samples in Heilongjiang, Jilin,
Anhui and Hubei provinces of China’s main rice production areas. Furthermore. the propensity score matching method
was used to study the income effect of different industrial organization modes. The results showed that: Firstly, rice
farmers mainly chose market trading mode, while a few of them chose vertical coordination mode and horizontal

cooperation mode. In terms of the proportion of vertical coordination mode and horizontal cooperation mode,
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Heilongjiang’s proportion was the highest, followed by Jilin and Anhui while Hubei recorded the least, which has

exhibited certain spatial differences. Secondly, green production positively promoted rice farmers to choose the vertical

coordination mode and horizontal cooperation mode., but had negative influence on the traditional market transaction

mode. Thirdly, compared with the traditional market trading mode. rice farmers choose the vertical coordination mode

and horizontal cooperation mode to increase the rice income level by 15.9% and 5.3% , respectively. Therefore, in

order to promote the development of industrial organization mode and ensure the continuous increase of farmers’

income, it is necessary to increase the promotion of green production technology, explore the profit space of both sides

from multiple angles, and increase the closeness of each other to establish a comprehensive and in-depth cooperative

relationship.

Keywords industrial organization mode; green production; income effect; CMP model
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Table 1 Sample distribution
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Fig. 2 Selection of rice farmers’ industrial organization mode

D% AR OE TR, ERERI A
FERL R R, AR PSR Ak 1) T S Y 2 TR LU
5 G () — B AR SO AP AT O s SR AR I A 24 9 i
AR . MR KRS A= 7= 2878 R . DB A 9 245 11 7
i ARG &% X 2 AT T 2 U TH R A A PLIE
SR ML A ol ) A5 0 8 it A 3 AL 26 A 35 s 5 AR
TR T AN Z 4 Fhag @A = BRIk 2), Hok
FURF Aol 469,15, 6% .21, 3% i1 33. 8%,
TE S PN/ e S5 e A B 5T AR 9 X R AR
ROE AT NI R E A R AR ORI, P AT R — g
NG v NI DN B B R S e i [ RS A
M WRAE S 0, FRER 4 FEARY(H 22 5 ke 56 R W], AH XT
TSk A =R A L P AT % €0 A 7= B RS A 1E 9\ 1) By
YRR B SRR A KR AR AR T
Aiall Xl A BV ST AR R R A B R AR R A
B S INE RGN KRR AR RN 32 E AR A

77 T ¥4 2 B A K-

) HA A AR, AHE N IR BT 0 7l AU
AT A A B DA B 5 R AR S i At & 2 TR AR o
X i, T R0 3 R 24 KA 7™l 21 21
RIRARDL it % T A2 R %60 L Hao 5 g BF 5 H
AL AT BAR A 2 A R A WO R R LR A KR
LA AR A RN Al s 5 A7 A HE R
EH 1L mWER 0, SRRMREINHSEFNRE
AR B AR PBOR B LR 2 5 R B IR
3% H ARG KRS Bk TR K R R 22 5 | S
Wz B AT ZBEREFRE. e R
AR A 7 2278 [ B R AR A5 D7 T, X AR AR 7l 4
ZUREA T A At 2 7 2 — E R, At . ik
PR B BCR O T A AR e, AL 4
AL A FBHIE AL A A F AR B ik
FUUR R BER AT . EAR  EOR R B BUR IE E



230 hOE R R R 2021 4F % 26 &

) JHE oS B R fih 2 (5 A R B BL 2 BOR L R A
2R A0 BER 1 AT BE AR A T T BRI R R R SR
B 5SS 0A AT A B G K . HAR BT, ¢

AREBIRPUEESHARWALHE MW EEZE LR,
i (B S N NP i =R ol = = N N V& 7
PG W 3 F1 4,

x2 FEEFEAR

Table 2 Description of Green Production Technologies

25 HAR LR H A
Category Technology Function of green technology
A FeoP A AR MR A AL TR TR R R I
Chemical fertilizer reduction  $2FFARRLHAR  HLIEBLF LM GRAE AL A R ot A A5 A B 8 4% oo AR AE R
] RAGFRHEAR  HAFRMFREEA RRAR A 24 3% 87 32 T b

FETHARROR  RLARTE AL 25 B A 2 24 RORTR T 2 AR TS G L PR it 24 4 4

Pesticide reduction

T ARG ZE B I ST B AT 1

Note: This table is sorted out according to the research of Lit?!,
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Table 3 Variable definition and assignment

5 BEE

Variable type

AR AR

Variable name

E X

Definition
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Table 4 Descriptive statistics of variables
. FEAS P RRAE A B {E
i M 1 f 1
ean value of sample it 2
g All s les
Ak A, sampres households’ characteristic Mean
Variable name
difference

2 . %
PIE PR B/ME mORME gk {4 ;e |5 SuNa

i 1] &5 /E#E 2. Horizontal cooperation mode 0.12 0.32 0 1 0.16(0.37) 0.02(0. 14) 0.14"
1 P ERE R Vertical coordination mode 0.10 0. 30 0 1 0.14(0.34)  0.01€0.1D) 0.13"
gt Y sc B i 0.78  0.41 0 1 0.70€0.46)  0.97(0.18)  —0.27"
Traditional market transaction mode

KRB A Sales revenue of rice 13.52  30.22 0.05  646.70 16.5(35.00)  7.06(13.95) 9,52
B IAT LA 4TS Green production 0. 69 0.49 0 1 1.00€0.00)  0.00(1.00)
A A WOE TR Small dealers 0.68 0.47 0 1 0.69(0.46)  0.68(0.47) 0.01
A KRG A VEHE Rice cooperative 0. 67 0. 47 0 1 0.73(0.44)  0.53(0.50) 0.20"
A FEA I T A 0. 44 0.50 0 1 0.46(0.50)  0.40(0.49) 0.06"
Rice processing enterprises

Pl AR T AR 2.68 1.17 1 5 2.82(1.18)  2.37(1.07) 0.45"
Knowledge of industrial organization

B BRBER 1.70 0. 90 0 6 1.77€0.94)  1.54(0.79) 0.23"
Channels of accessing to information

Z: 5 AR EINREL 1.23 2.34 0 30 1.51(2.58)  0.64(1.59) 0.87"
Frequency of technical training

48 % % Natural disaster 0. 66 0. 48 0 1 0.67(0.47)  0.63(0.48) 0. 04"
JK G Ah A T X Planting area 3.48 1.45 0 8.47  3.75(1.40)  2.93(1.40) 0.82"
JKAF M A 2% Planting experience 1.19 1.15 1 5 4.18(1.14)  4.22(1.19)  —0.04
&I Part-time farming 0.38 0.49 0 1 0.38(0.49) 0.40(0.49) —0.02
B AR T3 Village cadres 0.15 0. 36 0 1 0.16(0.37)  0.14(0.35) 0.02
ZH B RE Education 7.66 2. 84 0 19 7.83(2.68)  7.32(3.13) 0.51"
W Age 53.12 9.40 20 83 52.28(8.87) 54.88(10.22) —2.60

T % x| ooex 3 RRBIME 22 T AE 102,520 10 M0/KF LR GRS T OS5 BT irkk,
Note: @ % , *% , xxx% respectively represent statistically significant levels at 10%,5% and 1% about the mean difference which are

analyzed by two sample ¢ test. The same below. @ The date in brackets are standard deviation.

2.3 RIEEBHE Fes A 77 Ml 4 2R 8 % 7T e HL Ry R AR, g 6 AR AR
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E N E AR 28R 00 Logit BRI £ A PR A T SR Lk £ 7 AR 2 BN %
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232 SIS | A N S 1

2021 4F 55 26 %

WHFE R R AR A i B CMP R A Bk & £ 11
A 58 o (5 A 7 5 77 ol 21 U T BE A N AR B R
SN HEMESSE R 3 ST I, LLIE B o3 A 4 € 2R 7 R
W H AR A B, BAR AT .

B L AT R RE

G =08+t wZ; + X, + @y
Pl 2 U e 7 R

M; = a+1G, +C; +v, 2)

Krf: G FoBERERIFATGREET; M, KR
ROEBEFELF = AL R Z 2T AR, &
IR AR SR A A T H R AR B BOR A B s X, AR
— RIE MR IR O TR E; C Fon—F
HI R ARG A e B — P L SRR N E 5 k7S
A YN RE e Ry, BRI, WO RIR
ZIRI AN o 55T 0.8 G, G E e 4
SR AR T R A AR AR i, T 38 43 0T Probit
PR BEAT A3 s 25 M G o BB AT 0. MR G,
Lo e el A U e B O R b R N AR AR
WAEH] CMP BEA R 51 .
2.3.2 A& 435 T Ee ik (PSM)

Sk B8 IE 7= M 21 2R X K R WA B R L A
IR R AR MR AR AL

Y, =a+ M, +BX: +e (3)

K.Y, BRERMEERA; M, RRBELRESE
B =l 20 GR35 o R e 4 B — A5 o H K R
WA B R s X, 2 A B A i p R R R
W REG o RO e ERALT I,

TR A 1 7 ol 2 SR AU e R e — A e R
o AR BT RE A2 B B B BT A BRI R (e
T 6 PR 28 SO 4 B A P2 A s, PR ol L o 2
“ BRI NG S Ol SR T A . i) £
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ZERR ARG R TR S 6 AT (N ) A AR 2
A ERLE) B RE AR 2 B4 (f 42T 3 58 5 15 =)
(R R A AT VC L 4 45 2 5 L ) D3 A A 2 i i ) &
VERE R RER AR S 5 1) RE AR 8 T 3 45 ] RS
SR A HOK R A A . DL S5 2 < 9 1) b 1 A
27 g ) o A AR o PR 1] PR A A 2 A 0 o) 75 53 D T 2
WE 22 A5 1 T R AR S 5 O 1) PIME R X A HE R L LA Logit
B g i), LTk hy

P(Z)=PWM, =1|2)=
exp(Z'B) /(1 + exp(Z')) €D

Krp: PIM, = 1| Z) ERREREID M IMER K
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b Y, 2k B P AR R R 1 KRS B U
A Yo SRR GE T 37 28 By R R AR 118 7K et 1 B I
Ao I3 — 20 (R 1] 5 VRS 0) 19 F- 249 4k B A0
R TR,

3 HEMGHERESHN

3.1 BARFLVALSEXERENZREZSH
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R RE A 7™ ol 4 236 5 [l 9 25 51, W 7 R R A7 4
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40.28 1 58. 36, Y7 1% KF 3%, R =T
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TR AT S0 A2 7 AR 100 KOF e ) 3
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5 AEAR M SR, TRIE L B R o 2 AR
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Bl . WA B B 21 R gk R AR A BT A
FeAe o A7 St A = A 1 Y6 7K B IE 1) 42 1 9 1)
PR ORI [ 5 A 8T 2K 0 1B 45, 1T X% 2 1T 35 22
Gy Bk B 77 28 B0 ] 52, B E T R H1, 5L
JECER AT S e A 7 0 R AR A 7 I KRR o AR L 7
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B AL A TR A BB AT RS 4
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Table 5 Regression analysis on the selection of rice farmers”’ industrial organization mode
g Y 3c Bk A BMERL B ] A AR
Traditional market Vertical coordination Horizontal cooperation
ey transaction mode mode mode
Item
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
(Probit) (CMP) (Probit) (CMP) (Probit) (CMP)
% o e —0.978™ —2.123™ 0.865" 2,040 0.768" 1.983™
Green production (0.142) (0.217) (0.193) (0.204) (0.170) (0.166)
R 0,282 0.229™ —0.048 —0.035 —0.356"" —0.272""
AR AWK Small dealers
(0.101 (0.095) (0.119 (0.107 (0.115) (0. 100
BEEA A E —0.820™  —0.493" 0. 080 —0.103 1.210"" 0.725""
Rice cooperative (0.120) (0.170) (0.133) (0. 144> (0.169) (0.170)
EAA T A —0.082 —0.052 0.511" 0.389"" —0.367" —0.319™
Rice processing enterprises (0.093) (0.085) (0.113) (0.106) (0.108) (0.092)
Pl T AR —0.216™" —0.151"" 0.100" 0. 055 0.186" 0.111~
Knowledge of industrial organization (0.043) (0.046) (0.051) (0.045) (0.047) (0. 045)
Z 53 AR BB —0.080™" —0.035 0.038" —0.004 0.078" 0.023
Frequency of technical training (0.017) (0.022) (0.019) (0.020) (0.020) (0.021)
HZ Ak E —0.078 —0. 050 0.024 0.011 0.082 0.028
Natural disaster (0.099) (0.088) (0.120) (0.102) (0.112) (0.094)
7K e A Al T AR —0.179™ —0. 089 0.201" 0.088" 0.075 —0. 004
Planting area (0.043) (0.045) (0.053) (0.049) (0.049) (0.043)
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580
e Giti Gy 5c ik ) BMERL B ] A AR AR
Traditional market Vertical coordination Horizontal cooperation
ey transaction mode mode mode
Item
Modell Model2 Model3 Model4 Model5 Model6
(Probit) (CMP) (Probit) (CMP) (Probit) (CMP)
JKHE T Al 242 0 0. 009 0. 025 0.023 —0.001 —0. 040 —0.056
Planting experience (0.053) (0.051) (0.066) (0.057) (0.061) (0.055)
fore 4 0. 056 0. 055 0.043 0.018 —0.106 —0.089
Part-time farming (0.098) (0.087) (0.116) (0.101) (0.112) (0.093)
SRR TR 0.191 0.166 —0. 205 —0.165 —0.078 —0.052
Village cadres (0.137) (0.113) (0.169) (0.134) (0.153) (0. 124
—0.022 —0.007 0.037" 0.018 —0.001 —0.015
HH ¥ Education
(0.019) (0.015) (0.022) (0.018) (0.02D) (0.017)
—0.001 —0.003 0. 009 0.008 —0.006 —0.003
FER Age
(0.007) (0.006) (0.008) (0.007) (0.008) (0.007)
1.164"™ 1.064" —0.666"" —0.643"" —0.957™ —0. 885"
FH K Jilin
(1.133) (0.129) (0.150) (0.131) (0.153) (0.136)
. 1.036™" 0.631"" —1.071" —0.560"" —0. 605" —0.237
#dt Hubei
(0.123) (0.18D) (0.169) (0.193) (0.137) (0. 145)
| 1.512™ 0.791"™" —0.815" —0.128 —1.466"" —0.621"
L Anhui
(0. 177) (0.271) (0.192) (0.205) (0.226) (0.251)
e 2,937 2.968" —3.808™"  —3.571°" —2.31477 —2.333™
i B Constant
(0.450) (0.408) (0.546) (0.500) (0.516) (0.413)
1.090™" —1.136"" —1.210™
¢ (0. 40) (0.31D) (0.295)
5 —Br B Al R SN Y R
First stage estimation
BT B AR BOR E $o 0.198" 0.176™ 0.178"
Channels of accessing to information (0.043) (0. 044) (0.043)
FEAE Sample size 1487 1487 1487
X BISRE Log Likelihood —1 281.426 6 —1112. 865 4 —1 149. 066 7
LR kKAl 489. 25 224.71 286.42
Wald £ 18 — 789. 25 — 637.08 — 652.10
Hausman ¥ 5% — 130. 15 — 40. 28 — 58. 36

W OFF 5 N bR kR ; QR IR A PR 58— B BOH AL AR B 25 R A AT IR .
Note: D The date in brackets are standard deviation. @ Due to limited space, the results of other variables in the first stage were not

reported.
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Fig. 3 Kernel density of the vertical coordination mode and traditional market transaction mode
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Fig. 4 Kernel density of the horizontal cooperation mode and traditional market transaction mode

Dy RG24 SR B AR A L SR BB AR DU S R DT
VR J B e M [l Y DC C v EAT AN . Hi 3R 6 T
T MR A T C 7 125 16 £ O\ 1) AR R AE 500 K F
FIE R R AR K R WA AR R A 1100 ~
1476, [ Frg T 48 VB T 171 9 45 2R (15, 9 00) Bk . ik

B SR SE RN LA AN RE  AEH
flb 3 R LTI, BB AR DL L L Sb , oAl 2 Fh UL 32
R ) A VR AR 10 %6 7K S I I 1) 384 i R A
KA AE IR BEAE 300 ~ 400, 5 3T 48 VE E A1 )4
S5 (5. 300 BN . X RW] M L AL ST 3



236

L I N =

S

2021 4F 55 26 %

A2 Ty W R A 4 2 1) DI A A i ) AR A
PAe A A B AR K R A Bl TR H2.
PR A AR G T 5 58 5y A AR 1) R A
BN i B 2= W P Al o AT = o (B A S i
BB PR A A B R PR OC &R AT L

F6 AREEERMGITER

Estimation results of different matching methods

B [ ffy 5 R A Y A WSO R ) 52 o [ 3t 45 L B
SRR AR A5 A2 7= B BOR BN A R R AR
SEARUEA AR RS A — E AR AR TR AT R
TR 5 0 M (AR T A 77 SRS (o R A ) 4 8 {2 (1]

e

AN IR TP 7

Different matching methods

Table 6
5T Y
1 B P e
A3 2 AR
- CoyiED)

Treatment group

S35 4k 1
BB (ATT)

Average treatment

T i i

Standard error

t GeiHE

t statistics

Control group effect
VE L 36.925 10. 060 28. 865 2. 641 10. 17
Before matching
T AT AP VC AL (1 % 1 DT L) 36.951 21.045 15.906 6.973 2.28
Nearest neighbor matching
AR T 12 33.983 22. 560 11. 332" 5.732 1.98
Radius matching
(EYUNITRES 36.951 23.821 13.130" 6.393 2.05
Kernel matching
SR e ATIENS 36. 951 24.377 12,574 6.973 1. 80
Local linear regression
tegii - 35 b 3
) ‘ 2 e N . . \

AN Te] DG S Ty 3 e LG AR BN (AT FrifiiR t GiHA

Different matching methods - (@opiiEiEp) Average treatment  Standard error ¢t statistics

Treatment group

Control group effect

U] 17.519 10. 060 7.459 1.548 4. 82
Before matching

eI ABUC L (1 % 1 PEf) 17.519 12. 247 5.271" 2.773 1. 90
Nearest neighbor matching

2 12 T fig v 16. 868 14. 730 2.137 2. 399 0.89
Radius matching

K% DG B ik 17.519 14.302 3.217 2.267 1.42
Kernel matching

Jey 0 £ 1 el 5 vk 17.519 14. 406 3.112" 2.773 1.12

Local linear regression

4 ZRERT

4.1 FEZHig

filt . £ 5l CMP A% BB (] 45 43 DB IE ¥ 53 531 F
FEREA e A L5 7 A7 0y 0 77 ol 28 GR35 1) 52 i LA
Loyl 21 SO S A RO 1 DU 2 24518

PAAR 4 AR 35748 10 B RS A AR AS 0l

1) 25 /i, F A ™ Ml R B AT LIAL e T 91 58 5
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