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Farmers’ adoption behavior of green production
technology and its effects:
A case study of soil testing and formula fertilization technology

KUANG Foyuan', JIN Jianjun'?" , QIU Xin'
(1. School of Natural Resources, Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China;

2. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China)

Abstract In order to reveal the regularity of the decision of farmers’ green production technology behavior and its
effect, based on a survey of 607 farmers from six major grain-producing counties in the Poyang Lake Plain, the
endogenous switching regression (ESR) model was adopted. Factors affecting farmers’ adoption behavior of solil
testing and formula fertilization technology and the economic and ecological effects of their adoption behavior were
analyzed. The results show that: The adoption of soil testing and formula fertilization technology by farmers is mainly
affected by the positive impacts of the family’s income. cultivated area and information acquisition channels. and the
negative impacts of the fragmentation of cultivated land and the distance from home to agricultural technology
institutions. The adoption of soil testing and formula fertilization technology will help farmers to increase rice yield and
reduce chemical fertilizer application. Under counterfactual scenarios, if farmers who have actually adopted the
technology did not adopt it, their rice output per unit will reduce by 6.38% , the amount of chemical fertilizers will
increase by 2.14% . If farmers who have not actually adopted this technology adopt it, their rice output per unit will

increase by 1.83% and the amount of chemical fertilizers will reduce by 1.00% . Based on this, it is suggested to
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reduce the fragmentation of cultivated land, realize moderate scale operation, and strengthen the publicity and

promotion of technology. It is necessary to build a technology training system, show the benefits of technology, and

give full play to the demonstration effect of technology.

Keywords green production technology; adoption behavior; behavior effects; the endogenous switching regression

model; soil testing and formula fertilization technology
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Table 1  Definitions and descriptive statistics of the variables
AR A i g ORI AE ¥{H P 1 22
Variable Variable definition and assignment Mean Standard deviation
7K e B TH AR 7 (E _ = .
A A IR A 77 A /K R B R AR, J8 /hm® 18 910. 65 216. 11
Unit output value of rice
Ak A it FH _ , - _ .
L o K A b ARt A EUBET IR 9T 40 5 SR kg/hm” 472,88 11.18
Fertilizer application
W) - B T it A
Soil testing and formula AR TR AR . B=02=1 0.32 0.47
fertilization
EWE Age R 2020 419 FLBRAE I, & 60. 00 9.90
5] Gender Z=0;5=1 0.68 0.47
HERE XH=1/ME=20P =3 mh/h % =4; 2. 20 0.81
Education level KFR UL =5
FBEBWA _
AP 2020 AFEZBEBIWA L TTIT 14.23 20.11
Total household income
FKHEN THL
VIak V- SUN 6.03 2.65
Family population
BN H B FKBEFE W K A AT BUR BT T8 . 6 =0; 0.27 0. 44
Government officials =1
o v AR
, AT 2020 AF 9 bR A A AR 09 THAR , hm? 3.08 114. 03
Cultivated area
b T T .
- . 2020 AFA 7RI B S A0 S E L B T 0.07 0.92
Fragmentation of cultivated N )
BFb B AL, hm® /3
land
A AR AR WE=1;hEE=2; =3 lLELIr=1; 3. 60 1.01
Soil fertility RiF=5
Z B
Distance from home to AR VGBS R B L Y S 4 1E B L km 2. 44 2.30
cultivated land
5 BAR R E
Information acquisition A P ARBUR Y A 7= A5 B B GE S 2.51 1.23
channels
KRB )
. A P B d AR F R /RO Y BE 6.65 11.13
Distance from home to I
m

agricultural technology
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Table 2 The estimated results of farmers’ adoption of soil testing and formula fertilization technology

R L

R RERA |
Adopt decision model [

Fe P RAA I
Adopt decision model 1[I

AR
Variable . b 2= - b o 22
£ i1 RE
Standard Standard
Coefficient Coefficient o
deviation deviation
I Age —0. 009 0.013 0.010 0.013
5 Gender 0. 605 0.307 0.475 0.303
B JE Education level 0.031 0.161 0.156 0.164
FBE B WCA Total household income 0.084" 0. 044 0. 048 0.043
% £ N A Family population —0.006 0.053 0.019 0.055
B E Bt Government officials —0.407 0.253 —0.213 0. 249
HEFh I AL Cultivated area 0. 084" 0.014 0.077 0.013
Hr B #E B Fragmentation of cultivated land —1.461" 0.621 —0.702 0.477
TR IR B Soil fertility 0.175 0.172 0.073 0.157
KB HE R B _
0.033 0.051 0.059 0.057
Distance from home to cultivated land
E HAKBUEIE Information acquisition channels 0.824™" 0.171 0.945" 0.141
BRI
—0.162"" 0.052 —0.172" 0. 057
Distance from home to agricultural technology
AT Constant term —4,236" 1. 640 —5.839" 1. 447
Log likelihood 334.076 61 461.625 31
LR test of indep. eqns. 12.59™ 11.68™

T xxex |
Note:

XK,

A3 SZE 531, 60 J6/hm® Hl 492. 15 J6/hm® By #
Wt Be Ak A A 9T A SR kB, T A e A
ARAAEA RAF 0255800, A A S0, R
I - 5 7 it RS B AR SR B R B3 106 6 R it A
A% 0. 09 %5107,

(ELAS 4 H 4 2 0 = T it TS 4 R B E S LA
I 0 1) 22 % R AR 25 0N 1T S PR SR 4 SR AR AL

HIFEN Tt 27 —J5 i A58 0 I 4 B J7

il HE 152 A 149 552 B SR 290 %% 10 T RE i i o 45 A S I
T, A4 1 S PR s SR 98 Al TR A A8 52 B P
Ui o FEAR AR BCR I Z RO B e 2 AFIE

wx SRIRRTE 12650 F 10 0K B3, N,

%% and * represent significant at levels of 1%, 5% and 10% , respectively. The same below.

AR EOR BEAT ARG T AT S ROSE A T 2 R A A A
XA NG LT IRBE T — AT e Ah RN 4 i
T AEEAR B A PR P AE R 2B B AR P, X
A& SR TR R HE SRR T Al B A R T A
SR AN L BE T AL B LA 2R Z ARl
FoAR . Sy —Jr T M L BC 5 RS EAR B A R
SRR . ZERMIF IR L A P X T T i
FEF A I 5 B A T B A A K P 3 FR IR SR 04T
RO AT 5 HE— 2B AR e Ah I A e i AR AL
B A DT VECAE L BER I AC 4R 75 SRR,
R R I B A TEAOM BT M TR S
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Table 3 Estimation results of the effect of farmers” adoption behaviors

Zo R A Economic effect model

BV LAY Ecological effect model

=R
A=A _ L — R
) KA ;- ARG P KRR H R Gy A P
Variable
£ b e 22 E b 22 E b 22 RE b U 22
iy Age 0.001 0.001 0.001 0.001 0. 000 0.001 0. 000 0.001
5] Gender —0.002 0.015 0. 006 0.019 0.022" 0.012 —0.011 0.016
HHJE Education level 0.030" 0.009 0.016 0.012 0. 000 0. 007 0. 006 0.010
FEE BUA
0.001 0.001 0.002 0.003 0. 000 0.000  —0.002 0.003
Total household income
FEE N # Family population —0.004 0.003 —0.009"" 0.004 0. 002 0. 002 0. 006" 0.003
BUNE 51 Government officials 0.045" 0.012 0.088"  0.020 0. 004 0.010 0. 000 0.017
HEADTE AL Cultivated area —0.000 0.000  —0.003"  0.001 —0.000 0.000  —0.000 0.001
AR T e
—0.041 0.038 —0.034 0.009 0.117"  0.030 0.028  0.008
Fragmentation of cultivated land
IR R A Soil fertility 0.033™  0.009 0.029 0.009 —0.025" 0.007 —0.052" 0.007
KEH i
Distance from home to cultivated —0.010"" 0.003 —0.015" 0.003 0.003 0.003 0.011" 0.003
land
# #UI Constant term 7.048"  0.066 6.958* 0.073 4,004 0.053 4,267 0.060
Ins,,, —2.518""  0.052 —2.761"  0.051
Ino,, —1.848™" 0.036 —2.042  0.036
Oua —0.491""  0.182 —0.121 0. 249
O —0.759™ 0.114 0.839°"  0.092
T4 RPARNPITAMNTEH LB
Table 4 Average treatment effect of farmers’ adoption behavior
SR B B
. N KB Decision stage LB RN R o B AT T N R S| -
COEY o £ o o A%/ %
Eff Adoption Ak P A Ab BRI ch
ect category - - : ) ange rate
situation K EES ATT ATU
Adopted Unadopted
SRR BRI 7.258 6.795 0.463™ 6.379
Economic effect KR 7.191 7.062 0.129" 1. 827
He 2535k EoRg 4.011 4.097 —0.087"" 2.144
Ecological effect kR 4,142 4,184 —0. 042" 1. 004
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A5 ) 380 BE I °F 6 A R E 607 Ak
J7 i A R A LA - I T 7 AE £ AR S 1L is O ESR
BRI T AP S (0 1R 7 R SR AN AT S S AT 3k
N FEAFEEE I - 1) A4 I BE 5 e AT B A R
NAT g T B2 B S EE B A B Rl T AR B
RRCRE JRE A S5 R IO T R 5 g A i L 4 7 o Y R
Wil o 551k R RE MO B gy L B A T ARUREOA  B
JEE N A5 BRI 18 2 A e 58 AR T LA R
T A P ST SR A T AR . 2) R
20 00 = TC 7 i M AR AR ) 8 15 25000 A A 285 A0 0 A A 5
M2 S o AT IR B B - ¢ R O M S O L R
JW G A AT AT BT HR S5 1 B0 R R B N
R D B T AN L A0 i T A N Y
7 FE KRR SRS T AR (S 5 B A R N L
SR TR R BE A Lo A BE N 1 BB DL R R
M B BT Y HCE P AR S R N 3) AR T
B o D E 5t ME 7 AR (4 SR 8 A B T AR S BK A
F% 8 7 R A A D F 1 it T 5 35 B A 7 B g 52 B 1
SN SRR ANZEOR B AR P A AR RN KR AL
T AR (T e A A G B2 10 5 S B R SR i R
(19 A 1 A8 SR 2 5 HL KRR RS T AR ™ (BT w8 L AR I e

BT U510 A5 B IR B A D BT
RO AR, S B0 JE LR 2208 . R B 4 R T
7R 0 o s v R A A T A 8 e P | R
8505 2, AR Sy B S Bt ) 4R ThO% J A B0 R
B o R 2 5 R D R R AR 3™ — A 7 L B
AR Hb i A T 37 A A DA R MR 2 B R O AR Y
BARA O 228 8 1R R B A T O TGl B 22
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