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Abstract: The application and promotion of crop green control technology addresses the urgent need for green agricultural
development. However, existing researches on the adoption of green control technologies suffer from a lack of comprehensive
analysis of the influencing factors and methods of production performance. A quantitative analysis of impact factors and pro-
duction performance of the adoption of green control technology by rice farmers in Sichuan Province could provide policy
directions to promote green control technologies and enrich our understanding of their application and promotion. Using data
from a survey of rice farmers in Sichuan Province, a Logit model identified the main factors affecting adoption of green con-
trol technologies and estimated the propensity scores of production performance. DEA-PSM model analyzed the effects on
production performance of the adoption of green control technology by farmers. The results showed that the male gender,
higher education levels, greater planting area, cooperative membership, proximity to urban areas, green control technology
training, ability to obtain a market premium for safe agricultural products produced by green control technology, consideration
of the weak quality of agricultural ecological environments, and willingness to reduce pesticide use were associated with a
greater likelihood of adopting green control technology. Rice production performance of the surveyed farmers was
0.103-1.000, and the average performance was 0.471. Without changing the technological level and input scale, there was still
room for a 52.9% improvement in performance. Production performance of most farmers was between 0.4 and 0.6, and pro-
duction efficiency was generally not high. The average rice production performance in Qionglai, Xuanhan, and Luxian coun-
ties was 0.558, 0.379, and 0.467 respectively, indicating significant differences among regions. The nearest-neighbor, radius,
and kernel matching methods were applied to measure the effects of adoption of green control technology on rice production.
The results showed that whether farmers adopting green control technology had little difference on production performance
and the effect of farmer adoption of green control technology on rice production performance was not significant. Application
and promotion of green control technology will therefore require the creation of a supportive external environment that em-

powers adoption of green control technology and focuses on reducing costs and increasing incomes.

Keywords: Crop green control technology; Farmer adoption; Production performance; Logit model; DEA-PSM model
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Table 1 Variables explanation and characteristic values of rice farmer adoption survey of green control technology

Variable Explanation of variable Mean Star}dgrd
deviation
, = 0 0.33 0.47
Dependent variable ~ Green control technology 1 = adopt; 0 = not adopt
Personal characteristics
Independent B o B o
variable Gender 1= ; 0= 1 = male; 0 = female 0.67 0.47
Age Year of life 47.15 9.82
1= ;2= ;3= ;4= ;5=
. 1 = illiterate; 2 = primary school; 3 = middle school; 4 = high 2.73 0.96
Education -
school or secondary school; 5 = college or above
Family characteristics
Planting area Hectare 0.47 1.48
. Person 3.91 1.40
Agricultural labor
Join cooperatives 1= ;0= 1 =yes; 0 =no 0.14 0.34
Convenience of access to technology
. km 2.86 1.06
Distance to town
. km 18.18 6.11
Distance to county
Governmental policy
1= ;0=
Green control technology o 0.30 0.46
.. 1 =yes; 0 =no
training
1= 50 0.54 0.50
Governmental propaganda 1 =yes; 0 =no
, - e 0.28 0.45
Governmental subsidy 1 =yes; 0 =no
Obtain high quality and high price
L . . ; 0=
Obtain high quality and high _ _ 0.22 0.41
- . 1 =yes; 0 =no
price of agricultural products
Cognition of ecological environment
: A 1= ;2= ;3=
Agricultural environmental _ A Ca 1.85 0.63
. 1 = weak; 2 = general; 3 = good
quality
A . A . 0.75 0.44
Attitude to pesticides reduction 1 = willing; 0 = unwilling
; , ;3)
b b b
b
1 , 2
3 2) ,
F 2 KIEEFRNFHIERRIT AR
Table 2 Description of input and output indexes of rice production
Index Mean Standard deviation Maximum Minimum
Farmland input (hm?) 0.47 1.48 20.00 0.01
Capital input (¥) 3627.42 11457.58 154 500.00 40.00
Labor input (h) 170.16 132.19 1 660.00 10.00
Rice output value (¥) 7 603.72 33 048.12 463 000.00 180.00
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Table 3  Estimation results, marginal effects and standardized coefficients of impact factors of farmers adopting green
control technology

Dependent variable Coefficient Standard error Marginal effect Standard error
Gender 1.009™ 0.347 0.208™" 0.066
Age 0.035 0.023 0.008 0.005
Education 0.812"" 0.194 0.180"" 0.045
Planting area 0.218"™ 0.075 0.048" 0.021
Agricultural labor 0.056 0.122 0.012 0.027
Join cooperatives 0.937"" 0.453 0.223" 0.109
Distance to town -0.328" 0.160 -0.073" 0.039
Distance to country -0.107""" 0.033 -0.024™" 0.008
Green control technology training 1055 0339 0.244" 0.077
Governmental propaganda 0.488 0.313 0.107 0.067
Governmental subsidy 0.512 0.338 0.117 0.080
Obtain high quality and high price of agricultural products 22897 0374 05177 0.069
Agricultural environmental quality -0.905"" 0.267 -0.201"" 0.059
Attitude to pesticides reduction 2.630™" 0.551 0.428""" 0.066
McFadden’s R 0.518
Log likelihood —-153.661
LR statistic 329.874
Prob (LR statistic) 0.000
Number of sample farmers 502
*ookR Rk 10% 5% 1% * k¥ ¥** mean significant at the levels of 10%, 5% and 1%, respectively.
2.2 >
2.2.1 « 166 ;
DEAP2.1 «“ 7, 366
: 4 : (9 :
0.103~1.000, 0.471, 0.539,
, 52.9% , 0.437,
0.3~04  0.4~0.5 50.4%,
5 >
> >
0.558 0.379 0.467, ,
) ) 2.2.2.2 PSM
b “ + ’
” , PSM « ” R
[33]
> >
2.2.2
2.2.2.1 ) s
6 , ATT —-0.002,
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Table 4 Overall situation and regional comparison of rice production performance of farmers

Totality Qionglai Xuanhan Luxian
Grouping by Number of . Number of . Number of . Number of .
performance farmer Propﬂortlon farmor Propoortlon farmer Propoortlon farmor Propoortlon
household (%) household (%) household (%) household (%)
(0.1,0.2] 14 2.79 3 1.67 7 4.27 4 2.53
(0.2,0.3] 75 14.94 10 5.56 42 25.61 23 14.56
(0.3,0.4] 69 13.75 12 6.67 38 23.17 19 12.03
(0.4, 0.5] 116 23.11 28 15.56 40 24.39 48 30.38
(0.5, 0.6] 137 27.29 67 37.22 28 17.07 42 26.58
(0.6, 0.7] 67 13.35 44 24.44 8 4.88 15 9.49
(0.7, 0.8] 9 1.79 6 3.33 1 0.61 2 1.27
(0.8,0.9] 5 1.00 3 1.67 0 0 2 1.27
(0.9, 1.0] 10 1.99 7 3.89 0 0 3 1.90
Maximum 1.000 1.000 0.103 0.150
Minimum 0.103 0.158 0.701 0.935
Mean 0.471 0.558 0.379 0.467
Sample number 502 180 164 158

x5 RPFEMITRAFIME R IRE K P FI5S BB K P 3T EE
Table 5 Comparison of mean values of impact factors of farmers adopting green control technology between control farmers group
and adoption farmers group of green control technology

Green control technology

Index Adoption group Control group
Rice production performance 0.539 0.437
Gender 0.711 0.655
Age 43.890 48.756
Education 3.259 2.470
Planting 14.442 3.300
Agricultural labor 3.886 3.926
Join cooperatives 0.253 0.080
Distance to town 2.592 2.977
Distance to county 15.819 19.339
Green control technology training 0.512 0.193
Governmental propaganda 0.717 0.449
Governmental subsidy 0.470 0.182
Obtain high quality and high price of agricultural products 0494 0.080
Agricultural ecological environmental quality 1.633 1.952
Attitude willing to reduce pesticides 0.970 0.634

F 6 RILMASEEEEAME 59 RE A EE@SM) it R P RA G BRI AR £ =R B E it 4 R
Table 6 Propensity score match (PSM) estimation results with nearest neighbor matching method for effect of green control tech-
nology on rice production

ATT T
Object Method Treatment effect Adoption group Control group ATT value T value
Bef i 0.539 0.437 0.102 717"
Green control Nearest neighbor clore matchung
technology matching method 0.495 0.497 —-0.002 -0.05

After matching
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11=0.05, 1.96 , 7 :
ATT ~0.009
~0.011, 1=0.32  |¢=0.37 1.96

®7T FECEEAZKTERLMMESED TETTEPSM)K P RALZERER AN E =S A it 4R
Table 7 Propensity score match (PSM) estimation results with radius matching method and kernel matching method for effect of
green control technology on rice production

ATT T
Object Method Treatment effect Adoption group Control group ATT value T value
) ) ) 0.539 0.437 0.102 7177
Green control Radius matching Before matching
technology method
. 0.476 0.485 —-0.009 -0.32
After matching
_ ‘ 0.539 0.437 0.102 7177
Kernel matching Before matching
method 0.495 0.506 0.011 0.37
After matching ) ) e e
3 Wit5%®R ’
PSM (13 2
3.1
b
’ b
(13 2 (13
b
g » , PSM
b
b
b b
’ . 3.2
1) Logit
bl
’ Logit
b
, DEA-PSM
b b
2) >
b
, (PSM)
9 b
3 , )
, 0.103~1.000, ,
, , 0.471,
s 52.9% ;
, 0.4~0.6,
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