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EHR ML R AR E . AR XAERIAT A% (TPB) 24 b, M SN ERE — WA A AT A B W —4T b L8
864 PR ALBIAESR, HA B L A4 293 Rk K e R BB #4T T ik 3. R E & 1) AMEANH
KA, SNSRI A E AR A K R AT O B B AR R AT O S T A R, A R ROR A B I B A, AR A
BABRIORBESN . 2) NP HBN KA, T . BEAE . ATASE. #EA AT 4 & xAT A S
w2 A A 0.393. 0.177. 0.260. 0.423 F1.0.296, BAKKAE, WU frtE bl ik dn 2 R B R BL & A, 2
RAATHEE. 3) NEERTRE, mLAERERER. EAIMEMBEARIEI . ZFME NI AT 4 AT R0,
AR R T BURAE . AT AR EAEF AR REE R, 49 NABEINRE, T F AT E A B8
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Mechanism of green production decision-making under the improved
theory of planned behavior framework for new agrarian business entities

ZHAO Xiaoying'?, ZHENG Jun'~, ZHANG Mingyue', LI Huahua’

(1. College of Economics and Management, Shandong Agricultural University, Tai’an 271000, China;
2. College of Finance and Economics, Shandong University of Science and Technology, Tai’an 271000, China)

Abstract: Increasing demand for green agricultural products means that the traditional smallholder farm industry cannot meet cus-
tomers’ requirements, which has encouraged new agrarian business entities to engage in green production. This study used micro sur-
vey data from 293 vegetable family farms in Shandong Province to construct a model and empirically test the decision-making mech-
anism of green production for new agrarian business entities. Based on the theory of planned behavior (TPB), this study added the de-
cision-making process of “environment — cognition” to the TPB to investigate the premise that the “external environment is consis-

tent and stable,” and constructed a decision-making framework mechanism of “external environment — internal cognition — behavi-
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oral intention — behavior implementation”. We tested the decision-making framework using structural equation modeling (SEM) and
a multi-group analysis method. The conclusions were as follows: 1) from the perspective of the mechanism of action, the external en-
vironment (market incentive and government regulation) impacted behavior implementation through the mediating role of internal
cognition (behavior attitude and control cognition) and behavioral intention. The relevant hypotheses were significant, and the de-
cision-making model had a good explanatory power for the pre-, during-, and post-green production behavior implementation of ve-
getable family farms. 2) The influence effects of market incentive, government regulation, behavior attitude, control cognition, and
behavior intention were 0.393, 0.177, 0.260, 0.423, and 0.296, respectively. Between the external environmental factors, market in-
centive was more important than government regulation; while between the internal cognitive factors, control cognition was more impor-
tant than behavior attitude. Overall, market incentives and control cognition had the greatest effects, followed by behavior and atti-
tude. There were two important decision-making paths: market incentive — control cognition — behavior implementation and mar-
ket incentive — behavior attitude — behavior implementation. 3) As per factor loading, the load coefficients of industrial coopera-
tion and consumption demand, ecological compensation and technical training, economic value cognition, and behavioral obstacle
cognition were the key factors of market incentive, government regulation, behavior attitude, and control cognition, which were im-
portant factors in forming the internal cognition of the external environment. Combined with the effects of the potential variables,
more attention should be given to the influence of industrial cooperation, consumer demand, behavior obstacle cognition, and eco-
nomic value cognition on the implementation of green production behavior. 4) The green production decision-making mechanism of
family farms with different scales and number of generations of farmers differed. The behavioral intention of small farms did not have
a significant impact on behavior implementation, and the behavior attitude of the older generation and small farms did not have a sig-
nificant effect on behavioral intention. The behavior attitude of large farms did not have a significant effect on behavior implementa-
tion, and government regulations did not have a significant effect on behavior and attitude of small farms. Therefore, we should
strengthen policy guidance and support for cultivating the market environment, reducing endowment constraints, enhancing econo-
mic performance, and rationalizing the decision-making mechanisms to promote green transformation for different types of family

farms.
Keywords: Theory of planned behavior (TPB); Vegetable family farms; Green production; Decision-making mechanism; Market in-

centive; Government regulation; New agrarian business entity
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Fig. 1 Theoretical model of decision-making mechanism for green production behavior of family farms
under the conditions of market incentives and government regulation
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Table 1 Variable definition and descriptive statistical analysis results of family farm green production in decision-making model

WA R E3;3 N 2 ¥fH hrifE2E
Latent variable Dimension Measurement item Mean value Standard deviation
TTHBE S E B et A P RER IR SRR A (ATT L) 3.65 1.077
Attitude Economic value 1 think green production can increase income from vegetable
(ATT) production. (ATT1)
HSME FRIN A sk o F= ARk IR TS Y A d R XU (AT T2) 434 0.948

Ecological value
health risks. (ATT2)

P HE

Reputation value
farm. (ATT3)

I think green production can reduce environmental pollution and

It 7= S P i AR A P A I AR (ATT3) 3.89 0.951

1 think green production is the way to improve the reputation of the

T s el e R R A AR F-B((PBC1) 3.25 0.992

A AP
Personal behavior control ~ Production cognition I understand the green vegetable production process and technical
(PBC) means. (PBC1)

I e FIANRGIER . ¥4

Obstacle perception

558 1 A B R B PR (PBC2) 3.18 1.075

I think the information, capital and labor conditions of the farm meet

the requirements of green production. (PBC2)

FERIPEANY A RES RS2 2k 0 P I H AR KU (PBC3) 3.40 1.088
Control evaluation T have the ability to bear the technical risk of green production.
(PBC3)
DiEZ1 Gl HERASUEN THBEH R ST SR AR (M) 3.38 1.030
Market incentives Consumer demand Consumers have a large demand for green vegetables. (MI1)
(MI) kA AR FAEA B XGRS G R SRR MI2) 3.04 0.993
Industrial cooperation Cooperatives or enterprises provides green production support for
farms. (M12)
pivallUBIER T A O R ) S RGN A 3 AR (M3) 2.93 1.091
Testing and tracing Downstream purchasers have strict quality inspection and product
traceability. (MI3)
R TR FEAb P REBR SR AN A S (P )02 T 1) 2 (042 7 e U (M14) 3.19 1.005
Peer influence Other farm(er)s growing vegetables are gradually transforming to
green production. (MI4)
HORHLH BT BORF F L 4 A 7= 2 A% 5] F(GR1) 3.49 1.039
Government regulation Propaganda and The government attaches importance to the publicity and guidance of
(GR) guidance green production mode. (GR1)
HoARKE BORFZ R AR G I B K I (GR2) 3.55 0.945
Technical training The government often provides technical training for green production
mode. (GR2)
A 2SN BUN XTI R A IR 55 AR ) 2R (GR3) 3.35 0.946
Ecological subsidy Government subsidies for green inputs, efficient equipment and
production services are high. (GR3)
ES AP BORBEANE I AR SR . S I 23 R (GR4) 341 0.971
Regulatory constraints Government laws and regulations have great binding force on
chemical application and waste recycling. (GR4)
(Ew P i EE 2N BisRA I R, TR AL E I (BI) 3.61 1.103
Behavioral intention Preplant investment  In the process of vegetable planting, I am willing to invest in green
(BD) products. (BI1)

FE AR BREAME I R, TS ECR AR A2 IR A (B12) 3.47 1.093

Management in
production

7 IEAL
Postproduction

treatment recycle waste. (BI3)

In the process of vegetable planting, I am willing to adopt high-
efficiency medicine and fertilizer management. (B12)
BRI T, TSR R HE A mlBOM B 374 (BI3) 321 1.135

In the process of vegetable planting, I am willing to clean up and
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FR1

TR

Latent variable

i35

Dimension

iz

Standard deviation

W
Measurement item

ol

Mean value

170520
Behavior
(BH)

FERTBEA

Preplant investment

Offi a2 "=0; (i HH Bl 2y=0.5; ALk il 2h=1, @%
HRAd FALAE=0; A HLILHE ] EE7<22 500 kg-hm *=0.5; A AU & =
22 500 kg'hm =1, @HbRJERF"<0.005 mm=0; /5 RF

1.99 0.568

[0.005~0.01 mm)=0.5; HifE/ERE =0.1 mm=1, D, QFSit

HAEH 4. (BHD)

(D Using high toxic pesticides”=0; using conventional pesticides=0.5;
using green pesticides=1. @ Using chemical fertilizer only=0;

application amount of organic fertilizer’<22 500 kg-hm *=0.5; the
application amount of organic fertilizer =22 500 kg-hm *=1. @) Film
thickness”<0.005 mm=0; film thickness [0.005-0.01 mm)=0.5; film
thickness=0.1 mm=1. The score is the average of (D, @ and 3.

(BH1)
PR A
Management in
production

ORI A7 R OB PAR=0; RAH A 1F1=0.5; R4y
2fP=1. QIR I =0, 47 H i 1/0=0.5; F52Fh=1.
AL — P T AMLAF 280 245 15 4=0;

2.01 0.553

1Fp=0.5; i H2F=1. RIWD. QMO T4 (BH2)

(D Not adopting soil testing formula and green prevention and control

technology=0; adopting one of them=0.5; adopting two=1. @ No
record of pesticide and chemical fertilizer use=0; one of them=0.5;
two of them=1. 3 Not use high-efficiency spraying equipment such

as water fertilizer integration or UAV=0; use one of them=0.5; use
two of them=1. The score is average of D, @ and 3. (BH2)

PEIE b E
Postproduction
treatment

O A% De | SO k7 8 [)=0; Hh IR P9 28 [ 52 Hb 2 P=0.5; 3
fEmIle=1. QA ELREAELE ., Ol F  H Al=0; 4046 1 HH 42
FEM=0.5; EAEIAI=1, OBEIAHFIHERE . PO k5 i H i)=0;

1.95 0.565

I 0 22 [ 7 b i =0..5; FEFFBEEAL R =1

RO, @HMBHEFII5H(BH3).

(D Burning, burying or abandoning plastic film in field=0; cleaning
plastic film to fixed place”=0.5; recycling plastic film=1. @ Burning,
landfilling or abandoning the fertilizer package in the field=0; cleaning

the package to a fixed place=0.5; recycling the package=1. 3
Burning, burying or abandoning of vegetable straw in the field=0;
cleaning the straw to a fixed place=0.5; straw resource utilization=1.
The score is the average of D, @ and 3. (BH3)

DB FEEE ILAEBE S P A 2Y; SR A2 AR LR SR AE 7 v SRV AR 245 3 AR 2R R B s AR U 2 A A AR 28 . 20 5
B, AR % 3 M - A HUR BT, AHUIH R4 A22 500 ke-hm . 3)2017 9357 FEIAR 2R MBS R 4E/MF0.01 mm, 0.005 mm K LR i it o
AVK AR AR | FEATAE IR IR 1] 3R A el b SR A AR O T B [ 2 M4 . 1) High toxic pesticides refer to the pesticides prohibited to be used in
vegetables; green pesticides refer to the pesticides allowed to be used in the production of A-class green vegetables; conventional pesticides refer to other

pesticides except high toxic and green pesticides. 2) According to experts, if the organic matter of vegetable soil is improved, at least 22 500 kg of organic
fertilizer should be input per hectare..3) The new national standard of 2017 requires that the film thickness should not be less than 0.01 mm, and 0.005 mm and
below are ultra-thin films. 4) In this paper, plastic film, packaging, straw and other wastes are taken home or placed in dustbin as cleaning to a fixed place.

22 HIBWESHAREE

AR SCEAEATE T B Zat SR E R e Bl 2
B ERG A AT o LS S BRI TR
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F1RRAE RN 28 5% & JR K- 45 IR 2%, il A X 3l 7 6 1L AR
BEVIR . @PhMERKem 14 M EX, &K
WA GER . A T E AL ), &
MIHESFFITERE (Z BT, md . B, W
ARG X)), LB AR SRS (RIS . RN
FISEPG T . 3 FH T A BH ), 14> X B Bl B 3% HX
15~30 Righ R BEAR S o IR oy Skt 4 5T
THEBER. WA, Tk, BEFHET ML
B, SR JE F R A DR AR 3 A BN B R AT 5 [
I — X R . 7RI R G T, P8 A A 32 1

Bl & (0 A 7 PR R RN G B BRI R AT A, DURIIE
VI X PR B ARPE R R SN . IR
AL T 326 13 0] 45, S bR TC RSO 52 e I 4, e
1S BG B0 293 4y, FEAG RN 89.88%.

2.3 HEARYFE

TR R B, 22808k S G A ) N FERIAR B 3¢
AR B REEEYN 2RSS B R
RN 55, KT 1R A MU AE o T 3.33~6.67 hn’,
7 FE AR R B 36.86%; Ho vk A 333 hm’ LU R,
27.30%; 13.33 hm” DL _E AR50 30, 5 15.46%. M
e FEIAFHER, WL F 5 71.33%, 44~55
BARGFERZE, 5 50.51%, 72.69% 5 24+
BHAm TR LA ERE, LRFEARRES H AT
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G 34.47% . 38.56% 1 26.97%. MAKFRE, FEA L
Yz a2, A —ERFE

3 LRI SER9H

3.1 REUFEMYERE
RARIEF 58 4538 1 nT SRR S5 A R, A 5 R

FH SPSS2 3.0, X #& K & 3 1 15 RN AL VB 47 K6 0

(F2)o BG, 2 W55 1Y PR 2 1 faf i (factor load)

IR T 0.6, 3 H {5 (SMC) & ATT2 K 0.331(3% i1
0.36), A3 H SMC ## it 0.36, L3R4/ H 15
JE R HOR, R4 AE B AL A5 B (CR) B 7E
0.7 LA I, b BF AR 78 45 4 ThT A ¢ 1 1 PN 9 — B0k, A
BEERARRER . a5, 280848 51 F 1848
5B (AVE) KT 0.5(17 0 25 BE FAT M BE 2L 1Y)
AVE $:3 0.5), Ul B AR 2 2 8] LA sk . 4
W, UESE T IR i 2 HAT BT A B RN

®2 BRRERDFREEFRRRESFERNEERBUERE

Table 2 Reliability and validity test of each item of green production decision-making model for vegetable family farms

WA ) 5t PRI B i R B HEFE S8R S AR U
Latent variable Measurement item Factor load Squared multiple correlation (SMC) Combination reliability (CR) Average variation extraction (AVE)

TSR ATT1 0.698 0.575 0.725 0.468
Attitude ATT2 0.721 0.331
(ATT) ATT3 0.630 0.426

ELGPN ] PBCI 0.575 0.487 0.702 0.444
Personal behavior PBC2 0.758 0.520
control (PBC) PBC3 0.653 0.397

i Ml 0.733 0.537 0.815 0.525
Market incentives (MI) MI2 0.769 0.591
MI3 0.697 0.486
MI4 0.697 0.486

R R GRI 0.694 0.482 0.815 0.526
Government regulation GR2 0.771 0.594
(GR) GR3 0.777 0.604
GR4 0.652 0.425

17 ha&m BII 0.859 0.738 0.898 0.748
Behavioral intention BI2 0.949 0.901
(BI) BI3 0.778 0.605

17 Rt BH1 0.878 0.563 0.893 0.737
Behavior (BH) BH2 0.937 0.878
BH3 0.750 0.771

32 BEERERE

FIH AMOS 23.0 XA E 1738 e B2 45 56 . SEM
AT I TC B o 3 A A 0 3 R . B S
et 85 A1 7 24035 FC B 5 85 (40 x/df . RMSEA ., CFI %),
& 3R B0 45 S o, A TS bR LR 358 T 42 a2
T P, 2 IR A 1% B e B AR 5 A A IR A B = ]
A R

33 RERRERE

M i e LAY, 12 ] AMOS23.0 #4:, Xf
R & T AR B H] A R A TR . 3R 4 FIE 2
N, B AEPR AL IR AR R B I P<5% MDA LR
PERE IS . AT O, R 1~9 945 LIS IE, BF 9% F
(1 B8 IR 5 — N TE NI — AT R R ] — A7 Ry St B
VAR TR X i S G HE AR R (B A 77 4T St AT R Y

R3I BRERERGFCEFRRERWEKEEERE

Table 3  Overall fitness test of green production decision-making model for vegetable family farms

4 3o 1 O RE PR AR

WIS B R bR R e 15 P B i

BRI Absolute fitness index Value-added fitness index Streamlined fitness index
Statistical test index S
x/df RMSEA GIF AGIF TLI TF1 CFI PNFI PCFI
MRS THE
Ll -.H 2.036 0.060 0.900 0.868 0.930 0.942 0.941 0.751 0.793
Model estimate
Sl AT
j‘mtﬁﬁ& . <3 <0.8 >0.9 >0.9 >0.9 >0.9 >0.9 >0.5 >0.5
Judgment criteria
oBe 4 Result  FAH Ideal FRAR Ideal TI4%%% Acceptable FJ$%% Acceptable  FHAH Ideal ¥4H Ideal FHAH Ideal — FHAH Ideal — FAH Ideal
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Table 4 Hypothesis verification and path coefficients of green production decision-making model for vegetable family farms

AR FEFRAEAL AL T 2R AL FrfEfb Al AR AL C.R.(fH)
Path hypothesis Nonstandard estimation coefficient Standardized estimation coefficient Combination reliability (¢-value)
BI—ATT 0.236 0.171 1.969
BH—ATT 0.1317" 0214 2.644
BI—PBC 0.690™ 0.316 4232
BH—PBC 0.244™ 0.398 3.512
ATT—MI 0.450"" 0.484 4.848
PBC—MI 0.467"" 0.632 6.025
ATT—GR 0223 0.235 2.564
PBC—GR 0.206"" 0.273 3.137
BH<—BI 0.120™ 0.269 4.161

ok 3 I RORTE P<S% N P<1%7K T~ 255 AR T RN A A8 Sl 1~ B s, DRI AR S b ) A% (9 A8 s A fb A T R 8RR A A8 i
ARV FRUE RS, BRIAS ol AR s (R4 i, ** and *** indicate significance at P<0.05 and P<0.01 levels, respectively. The nonstandard estimation
coefficient represents the change of dependent variable or intermediate variable when the independent variable changes one unit; the standardized estimation
coefficient represents the change of dependent variable or intermediate variable when the independent variable changes one standard deviation.

| ATTI || ATT2 || ATT3 |

0733 07214 0.698 4 0.630
60 0.484"

?

Qi
(MI)
Market incentives

F
S}

.697

=

0.878

Timsai~_| %%’
(BH)
Behavior

0.697

0.632""

E
N
(=]

.6027"

0.694 0.235™ BH2

0.316™ Behavioral intention 0.750

F
ad

771 :
oh (|
(GR) 0.3%8
71 Government (PBC)
m— regulation Personal behavior
0.625 0.273"* control

GR4

0575 [ 0758 | 0.653
| PBCI | | PBC2 | | PBC3 |

2 BRRERGFABETRRBBENBRERMGEHSHER
Fig. 2 Path and estimated parameter results of the green production decision-making model for vegetable family farms

wE | Hk i RIS IRTE P<5% 1 P<1% /K3 . ** and *** indicate significance at P<0.05 and P<0.01 levels, respectively.

TSR ST TET, 77 A B S (8 A 5 BT, 0 2 e B DR
3.4 HWEZESH AR PR TR A A B i o BT B B3 Y

1) A7 R 3 1] 2 52 WA AT A S it F) B4 IR 2R A of PER o ™ Ja g SR AT o8 U AL A F R A AR A8 1 %2,

b A% 280N 0.269 (3¢ 5), Z451EIESL T TPB Hlig AR TR AEERGEIE 2, (A R E1EY, B3 E

HAT R R T X S PR AT A B R A U AE . (R 1 FEFFIR MR . AR, AR F R L HLARHE

Gt WoR, TCie AT R 1 & AT N S, <7 ) Ab i 26 5 I F 0 AT ) 0 ek s - 48 T R B Ik

BB T PR A AR A B, TR EN T VR Y5 Y, (0 1R D 28 B AL 25 0 AN B o Bk Ab,
#x5 BRRERGFEEFTARER BT EXT N IR EIZNR . B8 R 8RL

Table 5 Direct effect, indirect effect and total effect of each latent variable on behavior implementation in
green production decision model of vegetable family farms

PEARIR EEE A 17y o SRR
Path hypothesis Direct effect Indirect effect Total effect
BH—ATT 0.214 0.046 0.260
BH—PBC 0.316 0.107 0.423
BH—GR — 0.177 0.177
BH«—MI — 0.393 0.393
BH«BI 0.269 — 0.269

FNBAE PRI AT %0, The data in the table are standardized estimation coefficients.
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Bl 1T 3R, PRI TR 24 BRI 5 M K 2 A 7 4 6 B 7Y
FERAAIB S . MZEM (NG 1Y 3 KR
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Hayami'™"! i 00 5 40— 250, BIAT o0 ol 28 2 0 G o 22 3%
A AR B A — b N A RN

3) T 3l -5 BOUR R 52 ) 52 22 AR 37 S5 it 2
EAE PRI TR R 3R, PSS PR A A SO0 ()
FERN) 43 9K 0.393 F0.177 (3 5), T iR T
B . 18z T 5T R, T /NAR B R 3R
AR I, BUNRLEIE K T35 A 4L, b A
e T3 55 0UR POk B s, M AR #)
A SO A . (BAE DR RO 2208 AR, K
JE AR 3 5 T 7 F 2 AH G H R R R R H 45 %5 V), AH
LU OB, T 3 00 B RE 52 T 5K R AR b S 0 A
BOAT R 7S B AP A (0.484+0.632>0.235+0.273),
Bilan, T WRA R Om A . BT RN ) B A

HEREERGEITITH, DAER 358 4217 R R
E U k22 4 10 0] 38 WM, REE AR 1t B A5 B A IV U6k
Wil ARG S . A VER R 1 PR
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FE X SRR 55 O 20, X 2, R B 9
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LR MRS . 4598 Bow, i RMSEA {4 T
0.050~0.055, ¥3/NT 0.08 BYFRIESE; CIF {4 T 0.906~
0.925, HJimF 0.90 BbRAE; RITSitEn PEAE

W E VAR, DA R SR 2 ] 22 B 2 o A A 7 5
AUHEE RS O R BOh, A (R 6) S 4kt
A (G 4) W3 B a5 R IAR AL, (A7 22 57

*6 TRABBRIRERGFEERFERNHITER

Table 6 Estimated results of green production decision-making model of vegetable family farms in different groups

{UFR2£ 5% Intergenerational difference

A2 5% Scale difference

42 SRAIL
Paf'ﬂjﬁﬁsis H— <484 Z—REFER =48%) /NI 5(<6 hm') K% (=6 hm®)
New generation (<48) Older generation (=48) Small farm (<6 hm’) Large scale farm (=6 hm’)
BI—ATT 0.459™ 0.076 0.024 0.342""
BH—ATT 0.304" 0.279" 0232 0.139
BI—PBC 0.191° 0.414™ 0.536"" 0.213
BH<—PBC 0.235" 0.262" 0.412"" 0.267"
ATT—MI 0.59™ 0.478"" 0.563"" 0.335"
PBC—MI 0574 0.647"" 0.689"" 0.522""
ATT<GR 0217 0.225 0.188 0395
PBC—GR 0.226" 0.305" 0.264" 0.360"
BH—BI 0.266"" 0273 0.138 0.402""

LR RRIIZORTEP<0.1, P<0.051P<0.0 17K F-13; SR B AREAL A T 2 L. *, ** and *** indicate significance at P<0.1, P<0.05 and P<0.
01 levels, respectively. The data in the table are standardized estimation coefficients.
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