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The influencing factors and income effects of green prevention-control techno-
logy adoption — An empirical analysis based on the survey data of 792
vegetable growers

TIAN Lu, ZHENG Shaofeng”, CHEN Rujing
(School of Economics and Management, Northwest A&F University, Yangling 712100, China)

Abstract: To comply with the agricultural production trend of protecting the ecological environment, reducing the application of
chemical pesticides, comprehensively developing green agriculture, and helping the rural areas to achieve long-term development, the
Chinese government made efforts to promote the application of green prevention-control technology; however, the application level
of this technology in China is not high and existing research on the adoption of green prevention-control technology as a method se-

lection by farmers is insufficient. To promote the adoption of green prevention-control technologies by vegetable farmers, achieve
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green production and quality improvement and income increase, provide policy reference for the effective promotion of green preven-
tion-control technologies in the vegetable planting industry, and enrich the promotion theory of green prevention-control technologies,
this study used vegetable growers in Shouguang City, Shandong Province as an example to quantitatively analyze the influencing
factors and income effects of vegetable farmers’ adoption of green prevention-control technologies. Based on the micro-data of 792
vegetable farmers, this study characterized the behavior of vegetable farmers in adopting green prevention-control technology accord-
ing to two aspects, adoption decision and adoption degree, explored the influencing factors affecting the adoption of green prevention-
control technology of vegetable farmers using the Heckman correction method model. And the average treatment effect of the adop-
tion of green prevention-control technology of vegetable farmers on their income was analyzed by using an endogenous conversion
regression model. The study found that the degree of adoption of green prevention-control technologies by vegetable farmers was in-
sufficient. The numbers of vegetable farmers adopting one and two green prevention-control technologies were the largest, which
were 292 households and 216 households, respectively, accounting for 36.87% and 27.27% of the total sample, respectively. The
level of awareness of green prevention-control technology of vegetable farmers, the experience of getting quality testing and training,
and the active use of the internet in collection of information were significantly positively correlated with the adoption of green pre-
vention-control technologies by vegetable farmers. Factors such as the number of plots owned, the number of information devices sig-
nificantly negatively correlated with the adoption of green prevention and control technologies among vegetable farmers. Vegetable
farmers whose per capita income exceeded the average sample level were more willing to accept green prevention-control technology,
and the use of this technology could increase the proportion of the average annual income of vegetable farmers by 7.2%. Therefore, a
variety of factors, such as family, information, and government policies, affect the decision-making and adoption degree of green pre-
vention-control technologies by vegetable farmers; moreover, the adoption of green prevention-control technologies has a positive im-
pact on the income of vegetable farmers. Based on this, we should give full play to the increase in the income effect of green preven-
tion-control technology, stimulate the endogenous motivation of vegetable farmers to adopt new technologies, and propose that the
government should accelerate the improvement of the promotion mechanism of green prevention-control technology, improve the risk
compensation mechanism, give vegetable farmers science and technology policy subsidies, enhance the scientific and technological
awareness of vegetable farmers, and actively promote the moderate-scale operation of farmers.

Keywords: Green prevention-control technology; Adoption intensity; Income effects; Heckman correction method; Endogenous
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Table 1 Distribution of different green prevention-control
technologies adopted by sample vegetable famers

RAWE  WHEPIG ARG AESEE
Pesticide ~ Physical  Biotic- Ecological
control control control regulation
PV
Number of adopted 567 332 267 136
households
RGN EL
Number of not 224 459 524 655
adopted household
JEVRE i
Total number of 792 792 792 792
households
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Fig. 1 Distribution of proportions of sample vegetable farm-
ers adopting different numbers of green prevention-
control technologies
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Table 2 Variable definition, expected direction and descriptive statistics of influencing factors model of vegetable farmers’ green

prevention-control technology adoption

AT AR X BRI gy R
. . . Expected Standard
Variable name Variable meaning o Mea .
direction deviation
PRIAG SRS O R =42, 0=75
Dependent variable Whether to use green prevention- 1=yes, 0=no
control technology 0.88 0.32
R BB AR B A RINZBAR WL R
Number of green prevention-control Actual number of farmers adopting
technologies adopted this technology 1.65 1.01
A MNEES el 1=, 0=2 1k + 0.60 0.49
Independent variable Personal element Gender 1=male, O=female
AR AR AR - 51.41 8.83
Age Farmer’s age
AR r PIIRKIRI4iR - 2720.84 914.55
Age square Square of farmer’s age
HyE AP LR (AR + 7.79 2.96
Education Schooling years of farmers
P Ak T A G B SRR B AL - 2.06 0.62
Family factors Number of planters Number of farmers mainly engaged in
vegetable cultivation
BRI AP HRTRMRLBR S04 SE PR T AR + 0.27 0.35
Vegetable area Actual area of vegetables at present (hm®)
Hubgy AR RIAE ) SEBRHBER AL - 2.04 1.63
Number of plots Actual number of plots planted by farmers
fHEEZ HEL 1=42, 0=7% + 048 0.50
Information factors Internet 1=yes, 0=no
fREsE R . B RETHLI AR + 2.31 0.95
Information devices Number of computers and smart phones
Rt EER 1=42, 0=7% + 0.86 0.35
HFIHEFER 1=yes, 0=no
Will you actively
collect information by
using information
equipment?
BUNHE R R £ A AR BRI + 3.25 1.01
Government factors Planting technique Number of technical trainings received
e il FZ B AN A UCER + 0.95 0.22
Quality detection Number of times of quality inspection
Esee iy e B R + 0.36 0.48
Safety training Number of safety trainings
Rt LS s A6 + 0.76 0.43
Guide fertilizer Number of times of receiving fertilizer
instruction
PUIAE i et ERHERR =42, 0=A5 + 0.80 0.40
Identification variable AR 1=yes, 0=no

Do you think that green
prevention and control
technology is effective?

®3 ZEHIERARRMPBIANGRRETEE

S FRERTS A K g v e vt

Table 3 Variable definition, expected direction and descriptive statistics of revenue effect model of adoptation of green

prevention-control technologies

AREATR A ptupam| HfE b2
Variable name Variable meaning Expected direction Mean Standard deviation
P kA (EYNTREGIETPOE 3 13.18 0.79
Dependent variable Farming income Logarithm of average net income per hectare (¥)
(SRSt S AR BB R AR 1=J&, 0=7F + 0.88 0.32
Independent variable ~ Whether to use green prevention 1=yes, 0=no
and control technology
RN OPTHEB AN APV RAZH AR TR + 1.65 1.01

Number of green prevention and
control technologies adopted

Actual number of farmers
adopting this technology
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e & Z 05T 455 & OLS [EY3FA Logit EYIXTEE

Table 4 Estimation of factors influencing the adoption decision and adoption degree of green prevention-control technology of
vegetable farmers, and the comparison of OLS regression and Logit regression

o 5E S IE TR Ols[mlH Logit/m )5
Heckman correction method Ols regression Logit regression
A R KUY SRR RITTH
Variable Adoptation degree Adoptation decision Adoptation degree Adoptation behavior
FE FrifEiR A FrifEiR A FrifEiR A FrifEiR
Coefficient Standard error  Coefficient Standard error ~ Coefficient Standard error ~ Coefficient Standard error
5] Gender 0.050 0.070 0.023 0.138 0.068 0.075 0.087 0.255
4 Age 0.002" 0.033 0.071 0.053 0.057" 0.032 0.122 0.095
AEEFJT Age square 0.000 0.000 —0.001 0.001 -0.001" 0.000 —0.001 0.001
#(# Education 0.016 0.013 0.027 0.024 0.027" 0.013 0.061 0.044
i Uk
AR —0.013 0.055 -0.124 0.098 —0.090 0.056 —0.237 0.176
Number of planters
BRI Vegetable area 0.008 0.009 -0.022 0.014 —0.009 0.008 -0.039" 0.024
HiHE Number of plots —-0.058" 0.030 0.163" 0.071 0.012 0.027 0.309™ 0.141
%% Internet 0.125 0.087 03017 0.140 0314 0.075 0.571" 0.267
EYsREa
f5 . Lk . —0.386 0.112 0.218 0.186 —0.161 0.112 0.413 0.341
Information devices
WA =B -
&%TDM . 0.016 0.046 0.146 0.090 0.098 0.045 0.250 0.167
Gather information
FFEHEAR Planting technique  —0.041 0.039 -0.111 0.073 -0.109™" 0.038 -0.228" 0.136
B Quality detection 0.474” 0.197 0.523" 0.233 0.078 0.158 0.866" 0.412
45| Safety training 0.126 0.131 0.813™ 0.175 0.328™" 0.077 1.591™ 0.375
15 LAC Guide fertilizer 0.121 0.083 -0.059 0.147 0.074 0.087 -0.119 0.269
ARHEAR 0.262" 0.152 0.472° 0.279
Effective cognition
#HOW Constant term 3.0227 1.033 -1.359 1.529 0.487 0.895 ~2.096 2.748
KR LR Mills lambda -1.4147

wrk owx ok SRIFORAFEFEP<0.01, P<0.05HIP<0.1EfF/KF-3, ***, ** and * respectively indicate that the variables are significant at P<0.01,

P<0.05 and P<0.1 confidence levels.

FEIT EO TR AN FIHE) T ax A B BRI,
R A b e BCRE B Z ,  Hl J3 THORRE B R, R A
TR ORISR

3) BRI I, 2 VA T R PR 1 A B
55 P A A S IR O, (HAN 83, IR AT ] R R
VO3 32 A ;R LI R 4 ek N R, HL R EE R
BRI, AR M LI R 2 o) Ol AR DGR . AR
AREETHL. AINAES B SR B sk (B 4
AT AR 2R T BR AR JE S235 URA 5C, 7R S8 o i 4
KB, 32 JiA ;BT AT RE AL B AR B AE, R D
A AP 2T ML 3l 19 2R S R S M A T 1 Y
[ R, DRI A B B 22t ] T 5 SR T R I ], %o ¢
R EOR ARG B B WA By o T2l IS B
B R PHUE B 5 RN SR OB R B3 IE
G, X5 E A R AR 26 Y, RISk fE B &R
Fr o3 18 1 ARG 27 T JCAS o FLak (0 By 4 B SR 4
AN o SR BRGSO BR 5 AR AN 2% (4 B
PEROR | SRINEE RIEASCR R, (AR

4) BURF R R 5 0, A 7 A7 45 52 B A i) 22 D
X WA PR A B A 3 AE AR G, UE WA B B M B

MO0 T, R T2 ) (I ax B 42 £, A
FERT A RIS E RS . BURR R H A7 20l
AR AR R AN R (L7 P BOR B PR AR 3 IE AR, X
L5 REIE AT BT A5 e — B0 2RI B TR
VSORPUES SN E ks &/ NI (51 RN N L W S
WZHAR o 48 TG KA FE AR T WA PR 72 Sk 1) 52 1)
A 3, X AT BRI I D A 7 A it A i A P A
TR AR, B R T B AL AL R, R MR 22
P A

LA, AR SO AR 2 40 Bl 1 BRI A B A
T S PO A i, 25 SRR 2 AN e By P 4
ARA IS, SR a2, RMER T . SRR
B, W A 2 (B P2 B AR SR AN PR AT S R e W
A PR RO B 5 R SR 2R LB AR R N R
e S AP EYSY S E I O/5H ES e
32 FEHERARRNEUN N

5 I N AR R R I 4R, IR TE SR (45
AR R N SEARMCA BB . Horp, RN
— AT B X R SRAG T 0 B0, 33X 358 BIASE Y 114 2 B4
BRE R R o R rhol Fl rho2 43 i) J& &5 (5 B 55 4
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Table 5 Comparison of the impact of green prevention-control technology adoption behvior on the agricultural income of farmers
adopting and unaccepting technology

SRR BA R AP A Farming income
Green prevention-control technology SEAE A RRNFA
/'iié adoption model Adopting technology Unaccepting technology
varibie R it 2 R I ry R
Coefficient Standard deviation Coefficient deviation Coefficient deviation
P57 Gender -0.227 0.167 —0.790 0.318 -0.060 0.825
i Age 0.005 0.009 0.770 0.146 0.300 0.361
AEIRFJT Age square -0.051" 0.001 2.060" 0.001 1.830° 0.004
## Education -0.036 0.027 3.6107 0.059 8.400"" 0.145
A A Number of planters 0.186 0.099 -1.900" 0.266 33207 0.622
HiE A Vegetable area 0.013 0.016 -1.800" 0.039 2.100" 0.094
H1EL Number of plots 0.421 0.141 -1.140 0.145 0.04 0.295
[ 4% Internet 0.034 0.139 0.370™ 0.386 1.670° 0.822
{5 B4 Information devices -0.317 0.195 -0.516" 0.481 0.526 1.254
#4:(5 2. Gather information 0.484™" 0.087 -2.050" 0.254 -0.250 0.488
FiHBAR Planting technique 0.028 0.074 0.080" 0213 0.544"" 0.417
J AR Quality detection 0.072 0.245 —0.820 0.562 -0.430 1.849
G415 Safety training -0.070 0.154 1.480 0.682 6.040"" 0.828
& AL Guide fertilizer 0.075 0.148 -2.260" 0.359 0.750 0.977
FRUCHEINAI Effective cognition 0.116 0.149 — — — —
HH Constant term -0.420 1.594 1.294 0.430 2.062 1.934
thol — — -0.286" 0.176 — —
rho2 — — — 0.787"" 0.435
Log likelihood —256.583

ok owk ok S GIFORASEFEP<0.01, P<0.05HIP<0.1EfF/K -3, ***, ** and * respectively indicate that the variables are significant at P<0.01,

P<0.05 and P<0.1 confidence levels.

AR R YA P RS TR 5 SR g 2% 6 B 4 AR SEAR I AR
R ORR YN S B 45 BOR SR 1 WA ASE L 15 2 T (1Y)
FIEZRE . AL JLAS 7 i H e 5 2 AR
PLER A Hi—, rhol A1 rho2 43 %7 P<0.05 il P<0.01
KT S 2, 3% R A A0 A A T 3 P O 2 1 (] A
RV P 2R 40 SIS SR 4 S 6, B 45 R IF R = B BL I,
T2 AR P ARl R AN B AR I IS 04 AR WL 25 43 A 480 7
CHBERE, XRE LT QRN AT A I, A5 E
g A Y . i, rhol F1 rho2 FOFFSAH L, 1t
BH AR P A R 75 SR 40 % €0 B 4 B R B e S e,
SRTUHR A% B BRIS T R WA Y $2 T 23 R
4, Rz MALRgy, H=, thol WIS A H B3
AR 0, T BH S B i 25 2 1E 1Y, Bk R R g 4 £ By
FERAR PSRN 5 TAEA P B HLE B — SR 1Y
WA, BEBICA & T 1 27K T B S A T 5K TR 4 4%
R AR .

R T DR AR B P A ) R S A K B
P B AR 0 RO A S TR AR 5] A P SR R
(F5)o S5 s S B 1) 72 o S ) AR B Se Rl A
BRI M 5 1) A S PR 5 — T A e SR AR R 4 S AR

— B, R R AR o A BN AR AL A
THEE SR B, 28 0T T SR 40 28 R SR 40 21 1 S AR i
A3 HIAE P<0.01 F1 P<0.1 AY7KF 5835 TF AR 56, 384k
AT DAIE 3 45 DA RO R BUER SE i M5 8 . Fh
B2 AR RO BUR A5, 45 0 SR B4 T R HUCE AR
5T, s L, T LA RLBRAR AR PR 4B
AR B BEAS, T SR = A R s, {5 81k
2 HE 5 RN SR AR AL IS ATE P<0.05 17K (8
& UM G, SR A 2 ISR AR K T T AILRT FAL i £
FH 32 LA vh A A 5 A RO AT H R D RE L, X T
B EAHME RS R E R R R KB . B
LR L PR R AR S, X Sk o B P B R B R 8 4
FIUAR SR 0 41 2R AR WA 43 0 FE P<0.05 Fi1 P<0.01 B it
F KA IE s, Rl A e e S TE A S HE R
(R N7 FH, AR B2 A 1 A 4 R 4 5 mT DA R A A o 4
EARBUE B A, TTpR P i AR BRI T a0
BB AR, X A A g = A B B .

5, T8 Ak N AR e (] A R T B R B 1 e 22
Ji, 45 5 0 S 0 B 4 R 1 SR FH T 38 0 SR AR AR Y
AR EEEE N 7.2% (3 6)0
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Table 6 Average treatment effect of the adoption of green prevention-control technology on agricultural income of vegetable
farmers

ZEHLIY(H Result mean

FHAL BN (ATT) i) AFAp R

el R
Adopting technology

Unaccepting technology

Average treatment effect t value Rate of change

gl

L 13.479 12.515
Farming income

0.964 54247 0.072

4 FEZERSHEREMN
41 FEZIR

AR ZRAE 56T 792 PO TR A 5, 78
2 ERE A BB i 15 R S M TR T, 38 R
2 LR AN P A e 4 I AR SR T R R
JR UG €8, 577 4 A 7 R R Y TR 3R DA Bk P R Bk £
B 45 A 7 AR A B2 . SR 45 R B

1) L ZR A8 76T B SR P 7 X 4 68 Bl 2 HOR 1Y
KRR . JHBFEE WoR A 95 IMREA SR A 58
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AR, R 4 TSR ARNCE 14 P, SFEARSER
) A R 1.77%; Her FOR G0 — I AR B 54 o bl
5, 1% 36.87%.

) ERFERRE PR | [FERKPW
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BB AR I HE AR TG 38.6%.
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