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Impact of farmers’ cognition on the willingness of green production
in the context of environmental regulation policy:
Data verificaition from 698 growers in Heilongjiang Province

XU Jiabin', WANG Yang'" , LI Cuixia'?
(1. College of Economics and Management, Northeast Agricultural University, Harbin 150030, China;

2. Heilongjiang Academy of Green Food Science, Harbin 150028, China)

Abstract In order to improve the willingness of agricultural green production and guide farmers to engage in agricultural
green production, based on the survey data of 698 growers in 47 villages of 13 cities in Heilongjiang Province, this
study combined the analysis of external theory, farmer behavior theory, planning behavior theory and other related
theories. The binary logistic regression model was constructed to test the influence mechanism of farmers’ cognition on
agricultural green production willingness, and the environmental regulations were applied as a moderating variable. The
regulatory effect of environmental regulation on the relationship between farmers’ cognition and agricultural green
production willingness was explored. The results show that: 1) Farmers’ willingness of agricultural green production is
only 59% , and there is still a lot of room for improvement; 2) The cognition of agricultural green production policy,
agricultural non-point source pollution hazard and agricultural green development prospect have significant positive

effects on improving agricultural green production willingness. In addition, farmers’ education level, risk preference
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and agricultural green production technology training have significant positive effects on agricultural green production
The willingness of color production has a positive impact, age and the proportion of non-agricultural income have a
negative impact on the willingness of agricultural green production; 3) Incentive environmental regulation displays a
significant positive regulatory effect on the cognition of agricultural green production policy and the cognition of
agricultural non-point source pollution harm-agricultural green production willingness, while the restrictive environmental
regulation has a significant positive regulatory effect on the cognition of agricultural green production policy and the
cognition of agricultural development prospect-agricultural green production intention has a significant positive
regulatory effect. Therefore, this study puts forward some policy suggestions, such as strengthening the training of

green production technology for farmers, increasing financial subsidies for green production, and formulating and

implementing reasonable punishment mechanism.

Keywords agricultural green production willingness; growers; environmental regulation; farmers’ cognition; binary

logistic regression model
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Fig. 1 Negative externalities of farmers’ production
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Fig. 2 The theoretical framework of the relationship between farmers’ cognition and agricultural

green production willingness in the context of environmental regulation policy
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ERY, % <30=1;31~40=2;41~50=3;51~60=4; 2.89 1,22
Age >60=5
THERE KEbd%=1 /N E=9F=3;m+P=4; 2.80 0.91 +
Education level KEM =
o DRI A 4 DS B = 15 KB A ar 3 =25 WU i 4 2.06 0.76 +
A
Risk appetite #=3
Control
variable el A H L % 0~20=1;21~40=2;41~60=3;61~80=4; 2.64 1.10 —
Proportion of non-agricultural 81~100=5
income
Al g 0 A4 7 AR I BS54 7 AR & = 0.54  0.50 +
Agricultural green production 5=0
technology training
0l P A 55 R FEHAN=1 BN =2; - =3;lLBR=4; 3.06 0.99 +
Binding environmental e K =5
VR 2 A regulation
Regulatory
variable 29 TR B B8 L EFHDA=1 B /Ph=2; =3 lLEK=4; 2.99 1.00 +
Incentive environmental JE# K =5

regulation

O R BIRITA N R BUN http: / www. hlj. gov. en/zwlb/system/2018/04/19/010869140. shtml
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Table 3 Estimation results of binary Logistic regression model for farmers’ perception of

willingness to produce green agriculture

A i 2 Y A7 i AR R s 1 15
Exp(B)
Variable type Variable name Coefficient Standard error
A % 0 A 7 B A 1,223 0.337 3.399
Cognition of agricultural green production policy
o075 it AR T PR B 5 A 1.995™ 0.563 7.540
Core variable Cognition of agricultural non point source pollution harm
Al £ 40, JEE T 37 A 1.239" 0.354 3. 454
Cognition of agricultural green development prospect
AR —1.601"" 0. 367 0. 202
Age
ZHERE 1713 0.492 5.546
Education level
JRUIS: i 4 2,357 0.578 10. 554
P A e Risk appetite
Control variable . o -
JEAR WA i L 2. 494 0.557 0.083
Proportion of non-agricultural income
Al £ 0 1 77 B AR B 3.860" 0. 902 47.592
Agricultural green production technology training
B ‘
—12.086" 2.876 0. 000
Constant term
—2 Log Likelihood 64.527
Cox & Snell R? 0.716
Nagelkerke R* 0.966

TR owex e Bl % A3 RIFRIRTE 12652081 106 KPR i, FIH

Note: *xx

R R R RAE 28 ERS 580 K kM
el 51 AR T A SCBOR L B AT B T5 Qe fe
F R E A 2R A ARl S R R R A R R R
A, UL AT L, JC e S A W A R b A
K e SEBRI BUR 515 b 0 55 8 A P U2 X R
b g (8 A 7 B AR AR R

MNP 78 A P A AR 7 o Y R R R AR R
B R 2 BRI 5 YA 100K F
R H AR AT S A A — B AR R R
b2 0 A= 7 A BT R W A2 T AR R R XU
G WA TE 1] 5200 R P AR i B A IR B S 5 R

, *%, % are significant at the level of 1%, 5% and 10%, respectively. The same below.

b 2 B0 A 7 52 0T R R R T XL e e
BZHR SO X540 SR AT Al
R0 R T AR T 2 N KR STk B Al S 2R R A
AR AP B S AR A ™ L A B R
FY L PS5 BEA AR . 2T R
J 32 3R KPR TR B R B BE B L [ A
R XS i 4 AR L XIS ) R ) gl B i L 1 2
PER R HOR . ARRWCA S AR 500 KF 1 1 i
WEVER L H AR 508 1 R MR RO (5 He Bk
B R P S G AR g 0 A 7 R U ARR A S
P B e A SR A 6 AN A 7 AR R I AR A
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P R M IS I A Tl A= 7 )
FREE SRR N B, R S FEAR S 5 ROk 8 2 4 77 2
FE o Rl gk A P HORBRINTE 126 7KF 5 il o o 3%
PER S, H R BT 5 0 IE , RIS Aol 4% 4 77 4%
AN LR FR GRS 5 G647 T,
Al F BeHE I & B 9 A Jre AR AR M 1) H T AR
H RO A B 1y 551 B8 25 B 3 4 9 A RO AL ERT L %)
Bref YR HEZ e 00 5 0 K B2 B 4R O Rl
X B i ARl 2 0 AE 7 R A S 3 TR R
3.2 BEMEMAKRIANE—RUEZEBEFSEEN

VA T RRE

SRy YRG0 B R A X A A Al % A
TR R T AN L AR BIF 5 LA SR il P B 5T R RN 24 B
P BR 5  AAE hy b v 2 e DAY P B 5 KL ) A 24
DROVE B 55 R YRR O G 2H bR 1 L B AR AR o U T
KA TR IR R T Y EA & T E
H rp 43 00K A IR RO 1R 7 R R AT 0T
Logistic 0113, b3 AN B 4 5] R Bond 8 2 s 4k, LA
1H A ) DBy B 5 R a0 e P R — R0l 2 4 A 7 I
()R 0N s HARAG THEE SR gk 4 PR .

AR P B 45 B G 2R A A A SRR R R
b g 8,4 77 BRI R AE AR T (4 7E 10 % /9 K
SRS e ek PR B 7E T A 2 3 KT
AT AE 1 V07K T A e R 5, 3 Wl
R I 58 B T X Al 2 0 2 77 ORI T — ARl gkt 2E
77 B LA T ) AR XS A w1
VR R A B T AR S 8 2R 7 R R 2 I B
JNFTE M 15 P05 I TR ik R vp o 78 3 W 3 AR L )
DR EAR P S SRl g @ s B, Aol m
15 Y AE H N FIAEAR T X B 41 b oK ol i 35 A
BFES T EAPAE 1Y KF T i 2 RS,
T 3¢ BBl 1 B A5 R o) o) R ol T P T e A A T —
Al S o A 7 A B 3 R AR A, A
G3RR T BUN W BUSE 4 X0 Rk TR TS e 336 F &
T BB B A T IR AR R T IR G fE Y
NIRRT DL B R ek P S SR s 64 =
B Al &R0k Rl SN MZE IR T A M T3
{EZH 34 7E 500 1 KF T 3l i i 2 PR A L axX R
Tl e B 5 R T %o A ol 8, i R T S A R — Al 2
o 7 BRI S B L TR R i T AT AR
Ml & 8, Je W Ak T R 2R B B, 98Il P B3R A
FEBA 584 B, T BUR X ARl S8, R I Y
TARNAR BE T B A W Sl 3 0

A4 o R85 B A o AR AR AR TS SRR R L AR
b 2 68 A 77 BUR AR T BE A 7E 5% KF T
W EER R, TR T AP E 1K
SURTE - o 08 T G 6 i) e s ES ISR 22
358 1% A oMl 25 e, 2 7 B SR DA R ARl R 8 A 7 R
FEEA B E R WER . £l gk k TSl Al
FEAIG T 24 (20 v o o 0 2 P A 06 i 7 v TR M
HAE 100KV T 38 3 35 R A 5, 2 KT R
FETE L 3  UH 24 SRV 20 B R X Al €5 & R I
N qRp 2 o A 7 B BRI 35 e 1 A AR
— AR DL o 2 2 S PR R Gk B — R LS
A P Xof Al A 7= BUR BN AR T — R
1442 T [ B e P A, B o 7 4 8 DA B ARl 2 £
J& B T L DAARO S €0 K R R T ) 1 AR 7 AR SN
I DARURAS TE X /s N S N S N B4 B2\ 5 i
X ARl €8 A= 7 B SRR AR Ml £ R TR T S A AT
A 3 I R AT RO . A T IR TS e A AT AIR
FEEA A T YEA D 500K F Tl g%
PG 56, D0 3 FH 249 BT B 35 R0 ) X o ol T IR VS S S
ENH— A SR €0 A 7= R T RN A B, T AE
S FR T2 X AR b T TR TS e A AE 5T RS, R
P T 5% B0 ) A L T YR S G e T AR R R AR
NGRS

LEAOR T L TCE A2 Tl B 85 B o) A S 2 Rt
PRI R 6 A P A — Aol S o A P R IR I A —
(4 1E ] AR OF HA5 AR i R AT S 5ok AL
B AR — B0, e 78 40 B E TR 2 A9 IE # b
N ST b R 26 56 A1 AT LA K B A% B A A5 AH L A AR
A5 AMEE LA A X Al o 0 24 7 UK S B e Dy i B
14 S AR o A0 28 7 e R v R i e AR A R ER R AR
T b 385 7 A 245 00, SR FH B B R 1) A% 24 G i
THEF R [R) Ao A BB N A B0 BB 1) AT DL R AR A
AT R s A S K. S A A AR R
B R BE VR v e B, X4 R 24 SR BR BT B A WA S
TR BE X O A 5 Y A IR AN & T+ B i
BAT B I — R A AT B 2L, T NI A
S IR A AT B 1R B R R R WA AN
BT CRRAETI ARSI Bk s ik T
2 o A 35 L ) 2 SR

4 ZHrEEY

AW FE LG X AP ERE BE A AT e TR
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Table 4 Estimated results of regulatory effect of environmental regulation on
Farmers’ cognition agricultural green production willingness
TR P B b R A 24 VP T 5% R A
Incentive environmental regulation Binding environmental regulation
KT HEA T EA T ¥ A T EE A

Variable name

Below mean group Above mean group Below mean group Above mean group

o 15
Standard

o i 15
Standard

b Ui 1R
Standard

P 1 1%

Ei
Standard

Coefficient

error

Coefficient

error

Coefficient

error

Coefficient

error

Al 2 5 LR 7 BRI

1.

Cognition of agricultural

green production policy

A T RS B 6 A

Cognition of agricultural

non point source pollution

harm

Al % 0 A R T A

Cognition of agricultural

green development prospect

AR

Age
TZHERE
Education level

A i -
Risk appetite

FER WA S
Proportion of non-

agricultural income

Al 2 5 A 7 AR B

Agricultural green

production technology

training

RO

Constant term

—14.

4227

L9857

. 894

L1747

. 362

. 994

0. 845

1. 444

1.

—11.

207"

.8527

. 2287

L7357

L6377

L3437

. 809

499

0.396

0.697

0.417

0.726

1.037

3.422

1.985™ 0.

4.7417 2.

0. 888 0.

2.3397 1.

5.501™ 2.

6.876"" 2.

—22.896™

L7857 1.

L3697 1.

10.

972

134

640

164

292

182

671

191

1.321

1. 636

2.111

—2.149

ok

*%

xxx

ok

2,152

1. 768

2.947

—10. 941

*%

%

e

0.482

0.690

0. 810

4.061

FEA R Sample size
—2 Log Likelihood
Cox&:Snell R?

Nagelkerke R*

240
12.934
0.731

0.981

44,801
0.685

0.959

313
17.306
0.705

0.978

385
32.055
0.727

0.971
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AT A 698 ASBh AR Y I A B A T Logistic
[ 1 5 5 A 35 4 DA RS ARl 5 (5 2 7 R J ) 52 W)
B K 2 5 R ] VA 01 A2 S 48 5 B 50 B X
PN Al S A A 77 IO R PR . 4
RFW DR P ARG B AU 5920, B A
IRRSE Tz 18] 42 g A 1 2 5 A 2 8 4 7 ik
i 2207 FARUE 85 775 2) Aol (A 72 BUR AR AR
b T Y575 B 6 T AR A Ml S (0 A TR AT 37 A R 3 X6
P A 0 A 7 I 3 IR [ R R L 5 AR A
SHCE R IE XU i 4 AR (8 AR 7 BOAR B IR A
2 A 7 TR IE 1) B2 L AR I AR A HE X
Al 2o 00 A 7 T BE AT A1) B L 5 3D Dl 1 B 5 R A
XAl 2 8 A 7 B TN A AR Ml T RS B FE T A
Rl g (00 A 7 T S AT A A 2 I 1) 30 2 L 249 5R
PRI AL T X Al o 00 A 7 BRI AR K R i 5
IR Al 2o 00 A 7 T B AT A S 25 1 1) 8 39 200
BT LR BT AR, O T R BUR T L iR
FHAEZ T ERMPREME T, 51 SR 2 5K
LR A AR AL SO R AR SR T
BRI 5 — i R P S A 7 BOR B B
A ER A N RIK . SEERER W] AL 8UTT AR
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THT o 35 FRAR P 2o 8 A2 7 W28, O I, BRI 58 0 A 4%
HA G T A3 12w 55 e AL BHIF Be i L e ol B
YN 1] Al DCHE AR Ml 2 5 2 7 R A i 1
RE S 73 B B L 23 T2 UL 00 A Tl A i 3t B ¢
LR BORTEEE AN BT o AR 7 8 A IR
BT AR Al A R R . S L R A
Wk ORI T B2 R AR P 2 5 R R, T
ok SEUERIF T 2 B 0 P B A R R A Bl T R A
2RO PRI HIBE F7 5 DI 52 M Al 2o €8 2 7= BB L TN
AHE O A X ¢ 0, A 7 ) W8 SRR O g B 1) AR AR 2 5
AR PRI I B A 2R A A A 2 2 SR B A A R 55
SEAFRNIH AN 1 ESh 2 5B R IPR P AT
Y 0 5K il 0 5 R S 5 A 7 R Y AR )
JE R IE RS RROR . B = I S A B A
TIHLH] . AR RN & 2R R 7 UEAT . AR
2R SR A B L ) s ) PR — A G A Y b B
B i A BT AL e i 2 oAk P 2 5
Al 2 40 A 5 DR A A R A D 2 €8 e JR 1 ek A
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