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Farmers’ willingness to adopt environment friendly technologies
and their heterogeneity:
Taking Hubei Province as an example

WANG Xueting, HE Ke” , ZHANG Junbiao, TONG Qingmeng, CHENG Wenneng

(College of Economics & Management/Hubei Rural Development Research Center,

Huazhong Agricultural University, Wuhan 430070, China)

Abstract The adoption of environment friendly technology is of great significance to the sustainable development of
agriculture in China. In order to understand the farmers’ willingness to adopt environment friendly technology .an ordered
logistic model was introduced to analysis farmers’ willingness to adopt environment friendly technology based on the
survey data in rural areas of Hubei Province and the theory of planned behavior. This study revealed that: 1) About
80.73% of farmers expressed their willingness to adopt environment friendly technology and technology income
expectation was the key factor on farmers’ adoption willingness. 2) The attitude, subjective norm and perceived
behavioral control had a significant influence on farmers’ adoption intention, and technology income expectation,
neighborhood effects and degree of difficulty in technical learning had a positive impact on the farmers’ adopt
willingness in particular. 3) Based on the above different qualification, the factors influencing farmers’ adoption intention
were heterogeneous: Planting scale had a stronger influence on farmers with high expected income to adopt environment
friendly technology; The degree of difficulty in technical learning had a greater influence on farmers affected more by
neighbors; For farmers who thought technology learning was difficult, the technical assistance from agricultural extension

department providing was an important factor. In conclusion, the government should expand technology training and
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popularization, make differentiated encouraging policies for technology adoption and promote the promotion and

implementation of environmentally friendly technology.
Keywords

behavior theory
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Table 1 Basic information of sample
7 i iRk it/ % I3y il ViRE i L/ %
Variables Group Number Proportion Variables Group Number  Proportion
EH AR 11 2.52 <35 % 9 2.06
IR RBEA ymRms 18 4.13 >35~45 % 50 11. 47
R IB i} AR _
— % 55 12.61 =>45~55 % 144 33.03
Willingness to Age
adopt RS 170 38.99 >55~65 % 142 32.57
3k R 182 11.75 =>65 % 91 20. 87
P 5 296 67.89 | Rk 2 233 53. 44
Gender 4 140 32.11 Part-time farming 75 203 46. 56
PFR D 49 11. 24 <{0. 33 hm’ 165 37.84
V= 119 27.29 >0.33~0.67 hm* 152 34. 86
AR B Tl AR R 45 .
A W 204 46.79 4 >0.67~1.00 hm*> 54 12. 39
Education Planting scale
[ A S 56 12. 84 >1.00~1. 33 hm® 33 7.57
KL KL 8 1.84 >1.33 hm’ 32 7.34
AW HCA & 1 <30% 204 16.79 o e Lo, 39
Proportion of mAEEAH = 7 ’
>30~70% 119 27.29
agricultural Co-operatives
>70% 113 25.92 & 391 89.68

income
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Table 2 Variable assignment and descriptive statistics in model

Akt i XA wi X
Standard
Variables Definition and assignment Mean )
variance
W i B2 & Explained variable
KR FEHEE =5 WEEE =4 —B=3; 4,133 0. 959
Adopt willingness WEARE=2;EEAERE=1;
fi# Bt ZZ i Explanatory variable
1T AR Attitude
F AR W 25 FUT O IR 2501
Technology revenue expectations (control group:lower)
B T PR BT A B AR W £ 2 8 = 15 Hofh =0 0.752 . 432
— BRI AU B AR Mg — Mg =1 HoAl =05 0.183 0. 388
FEWHLIE Subjective norm
2 BN (R B2 AN 2%)
Neighborhood effects (control group:unaffected)
Zx RIPEARSFZES B EIN =1, Hih=0; 0.732 0. 444
— TFTiE =1, =0, 0.174 0. 380
AF e ) TEIT O R AN 32 52 WD
Agricultural extension department (control group:unaffected)
5 RO P2 Z B REERTTISE W =1, HAlh =05 0.521 0. 500
— HFTiE =13t =0; 0.243 0. 429
F 4847 R H| Perceived behavioral control
HE R 52 5 R R I R A5
Ease of technology learning(control group:difficult)
w5 WHNE S =1, HAth=0; 0. 445 0. 498
— I — e =1; Hfh=0; 0.239 0. 427
151l 25 & Control variables
P35 Gender B=1.%=0; 0. 920 0.272
iFl Age Je PR R, % 56.599 10.127
SCALRE EE ARFERFAR D =03/NE=6;9H=9; 7 665 3 109
Eduation s P T =12 kL KL E=15
e mHOl BAFTEAEARN AT S ATy T H 1, 75 R 0 0.534 0. 499
Part-time farming
el A b L A/ FRBE A PR EUED 0. 434 0. 349
Proportion
i AL 2 e 9B LT B b 0.78 1049
Planting scale
IA A FEAE E=1.4=0; 0.103 0.305
Co-operatives
X 4 (X%f BB 2H . K []) Area (control group: Tianmen)
It BN =1, HAtr=0; 0.463 0.499
I FHIM =1, HAh=0; 0. 403 0.491

TE ARRAL & S AT 0 AR WS T2 SR WA T30 HOR T Z0l Ay 308 T TN B AR BB R R AT B A Il 45

Note: For non-agricultural activities, this study focused on whether the farmers being engaged in village cadres, technical

workers, teachers, enterprises or factory workers,doctors or other occupations expect farmers.
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Table 3 Estimation results of influencing factors of farmers’ adoption intention of environmentally friendly technology

G Ty FHE T2 T3 T4 TS FHE 6
Variables Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Equation 6
17 R Attitude
BeAR W25 B Ot B 4L 31
Technology revenue expectations (control group:lower)
B — 2,875 — — — 2,760
— & — 1.435™ — — — 1.431"

E WML Subjective norm
A8 HL AL N R R - AN 2D
Neighborhood effects (control group:unaffected)
£ — — 1.118™ — — 0.644 ™
— — — 0.363 — — 0.054"

A HE) ) G BB . RS2 520D

Agricultural extension department (control group: unaffected)

A —0.243 —0.286
— — — — —0.431" — —0.481"

N84T 5 Perceived behavioral control
HR 255G FEEE G BAL AR5

Ease of technology learning(control group:difficult)

=5 — — — — 0.930" 0. 895"
— & 0.322 0.771"
1 22 5 Control variables
P 5] Gender —0.742" —0.803" —0.717" —0.783" —0.765" —0.839"
Y Age —0.005 —0.010 —0.005 —0. 002 —0.005 —0.010
AR JE Eduation 0.065" 0.053" 0.064" 0.064" 0.048 0.037
A HO 0.071 0. 030 0. 080 0. 061 0. 031 0. 087
Part-time farming
Al WA i L 0.057 0.098 0.221 0.062 0.044 0.155
Proportion
Tl AL A 0.011 0.012 0.008 0.012 0. 009 0. 009

Planting scale
A A fEE
Co-operatives

X 8 (XF B 4H : K []) Area (control group: Tianmen)

Fié 0. 299 0.441 0.207 0. 306 0. 389 0.330
IR 0.799" 0.527 0.712" 0.714" 0.815" 0.414
FEAS & 436 436 436 436 436 436
Sample size
B KA SR AE T £k —512. 069 —478. 649 —503. 177 —507. 644 —502. 572 —465. 923
Log likelihood
SRR 37.52 104. 36 55.31 46. 37 56.52 129. 81

Chi square value

fi R* Pseudo R* 0. 040 0.098 0.052 0.044 0.053 0.122

Heox e oo PRIERIR 10265 % .1 %6 M9 B 3 MK .

Note; % , *x and **x% respectively represent 10% ,5% and 1% significant levels.
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Table 4 Marginal probability results of factors influencing adoption intention of environmentally friendly technology
=X

W PR 45 5 Marginal results
E‘ 73 = > = N = Az, =
Variables 9 A AR R — H R B B
Very reluctant  Slightly reluctant General Slightly willing Very willing

T REE Attitude
R W 25 T O R 2. 341D

Technology revenue expectations (control group:lower)

s —0.034™ —0.047 —0. 097.w —0.105" 0.282""
(0.015) (0.018) (0.035) (0.041) (0.099)
g —0.066" —0.091" —0.186™ —0.202" 0. 544
(0.020) (0.022) (0.034) (0.047) (0.09D)
E WML Subjective norm
A8 LB N (R R . R &)
Neighborhood effects (control group: unaffected)
A —0. 001 —0.002 —0. 004 —0. 004 0.011
= (0.010) (0.014) (0.028) (0. 030) (0.082)
" —0.015 —0.021" —0.043" —0.047" —0.127"
(0.009) (0.013) (0.025) (0.027) (0.072)

A FHE) ) G R . R 252D

Agricultural extension department (control group: unaffected)

=i 0.011 0.016 0.032" 0.035" —0.095"
e (0.007) (0.010) (0.019) (0.021) (0.055)
g 0.007 0.009 0.019 0.021 —0.056

(0.006) (0.009) (0.017) (0.018) (0.049)

84T 15 Perceived behavioral control
ARSI FEGFRE R AREG)

Ease of technology learning(control group:difficult)

. —0.018" —0.025" —0.052"" 0.056 " 0.152"
(0.008) (0.010) (0.019) 0.021) (0.053)

e —0.021* —0.029" —0.060" —0.065" 0.177
(0.008) (0.010) 0.017) 0.017) (0.043)

¥ # 28 H Control variables

o 0.020" 0.028" 0.057 0.061" —0.165"
HES] Gender €0.011) €0.014) (0.028) (0.029) €0.077)
, 0. 000 0. 000 0.001 0.001 —0.002
i Age (0. 000) (0. 000) (0.001) (0.001) (0.002)

. —0.001 —0.001 —0.002 —0.003 0. 007

KARE Eduation (0. 001) (0. 001) (0. 002) (0. 002) (0. 006)

PR (4 —0.002 —0.003 —0.006 —0.006 0.017
Part-time farming (0.005) (0.007) (0.015) 0.016) (0.043)

Al A A —0.004 —0.005 —0.010 —0.011 0.031
Proportion (0.008) (0.01D) (0.022) (0.023) (0.063)

Tl L R A5 —0. 000 —0. 000 —0.001 —0.001 0.002
Planting scale (0.000) (0.000) (0.001) (0.001) (0.002)
A A e —0.027* —0.037" —0.076" —0.082 0.223"
Co-operatives (0.012) (0.016) (0.030) (0.03D) (0.082)

X 38 (X TR 2H . K1) Area (control group: Tianmen)

-y —0.008 —0.011 —0.022 —0.024 0. 065
(0.010) (0.013) 0.027) 0.029) (0.078)

N —0.010 —0.014 —0.028 —0.030 0.082
AN (0.010) (0.013) (0.027) (0.029) (0.078)

Heow Lo oo P RIRIR 10%.5%6 1 %0 B B B MK . $55 F M BUE J2 1A R B T i 2 Rafd v A v 2%
Note: % , ¥% and *%* respectively represent 10%,5% and 1% significant levels. The numerical value in parentheses is the standard

deviation of the estimators of the regression coefficients.
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FEUF RS E AR N A AR A R s R o O G Y R TS R
Bi. SCURSEREI, Lotk IR ORI BT A U A
AR NEL A 83, 78 %, 1hi Mk B B R AR HE AR Y
NEAN 5 19. 35 %0 5 3k — &5 5 55 5K 1) [0 (14 1F 55 45
W3, MR AGE LA G E
AP TSR AN IR BT A U AL R L T R R S R,
YEALREAE A A ;5 A 1 AR RN % 4 3 e, BRI A P 3
AR AN RAS o PR H SR 0 R A s ELARE L A
BAEAE R AH A P R BT A AL B R R AR RO
BB ORE R R 5 B R B 2. 69%,
3. 7290 IR A PR BE A by R H R R g AR R R
(A T 22, 26 %, SEIESSH Won . A A 1E 1
AP PR B G B R R A0 B R R R A #F
9. 47 %6 o3k — 45 5 45 % dr A B 5T 45 8 — L
BEAb s DX AR 2 X A% P 3R BT A A A B R R 9 B Al
237 A R IR b X AR P B B AR R 9
FERTRITAHBEM H X A P AR RPN B SK
FTHL XA 22 R 2 .

2) Fi AR WS U 48 LA AR 2 ) 2 5 R
J3 725 i Xof A P R BT A L A R R A R R e
B SO RS A S B I HE . JFFE 6 7E 7 FE 1 JEal |
W) BRI T A7 SR A5 B L 32 W00 A 3 e 0 5 A7 o 2 i AR
B RER, 5 2 M 3 S5 BAH B R M 2s
T AT B A5 N K A P B A U B R R R TR Y
S AR A TR B . SR S A,
iR 2 2 75 5 B P AR R AR A Oy B A BT
TR AR 3 L XU L AR B A A PE R
S RIS ¥ NP 3 G o I IR E s N E Ll
H T 3 S AR R T PEAT R R WA K AR B R 2 ST
5, KA AR RN E IR . RS AR BRIk
5 U A 3 — AR VE 22 (0. 432) L Bl A S H AR R
U R - SN o N = Sl O 7 B B O
1.46% 1. 81 %0, IRl Fr H AR R A0 IE % S 227 1) Ak
FLTF28.24%  JRBHTET A PR B L FE AR
Az, LB SR AR AR B KAk, 2 T SR 40 IR BE A
U PR 5 AR A 2 28 v s LR R SR 9 R D B 2 4 s AR
Il R B b A A N P R o N0
T3 A5 A B G 5 L DRI A 4 R SR 40 v 3 52 408 L [R] 7R 3
B 5 o % AR R N R BRI X — 25 S R
FUME e — B AN R PR EZ AW K LLF 2
AR 2 B 5 ATUKOE BRG] B R 2% 2 5
eI 2 7R B AR R NI 3R B8 HEAR RN IBREAL, B
PRI A PR 2 2 45 5 B B N VB 42— A

M2 (0. 498) B4 /7 B AR 40 AR R L
R B IS4 9 R 1. 83%.2. 54 %6 R R
B AR SR A R R LT 15.20% .

3 KRPRBEAFERARNEESLMEER
HZE RS

3.1 FRREFUHTRAAEAFEREARAT

ERmMEAZRNERESHT

BT AR A YA P IR A I BB SR 9 B
SR D 2R BT 4 R AT A L S AL A R o
A D A o A i B A P BRI AU R AR A B B
M L HE R B W IO L 28 LRI L A 27 ) 7R
SRR R W i o W N i — B
PR A T L 32 40 L YU 80N R ) e BR 2
BHBRENANZESRT R EARREEZ R
B A S X 3 A A BE TR AR T M S
SEWLALTE AR BE AT g 4 ) BRSE A5 PF T A T IR AL L
T AR R 9y 38 5 o PR 3R 1) 22 S vk

oA 3 AT AR W A OIS A R A S SR R
S G R I WA i IO 2% B g 77 X — [ R AU [
e E R AN 58 Ax R R B A P U A e W g A
7 [0 25 5 58 A ANTR) 7 U BEAN TR 287 A — i i
A g A i T L o3 i) A S s A i A R W i
PRYIA P B85 0 HY B AR SR N TSR W R R AR
[ B X SR 0 BRI A B R B B S AR Y
D27 3 — [ T A8 (] 250 L 6 ] 7 R 5 4 ) 7 Y
RN Z 5 AR R FENEAT R KA [ 24 58 R
Al 7 RO [l 7 A — B B AR AR A2 S 4R
TWHEAT A SE /N o3 i) i 5732 & AR AT R 5 i OROR 32
2 ARAT R /S B A P PR B AR R R SR N R
Mg PRI BRI o Xt ™ 2 o) R B A G T R S — R 4
Sy W) 27X — [ S [0 25 L B[R] 7 R 58 4 )
BIA RN B 2R T B S JE R 5 A
ANTF) R HO B ) 2 R0 — 7 i A 7 A A Ry 4
AR T BOME T3 T SN S BOR  2 BUR By MR
5 S BHEAR I PR A R SR 94 T R R P R
BEAY, BERIAETFES RN 5,
3.2 HIHERS

DA P B i T A [ & 0 85 A 4 2 45 R
RN S R R B AFAE 22 57 . A3 B e i BB AN
AR M i T A 1 BRI AT B 2R B A SR 0 T JE R i TR R
B AY (R Al 45 5%, 7T LU 3L &8 BN R R 2 > 25
L T 72 o S 5 W A AT 4 TS R s WA i U A P 4
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Table 5 Regression results of environmentally friendly technology adoption intention under different restrictions

s T (R caR T % % 4B1T Z T RS UNCESEN

JiiE =N
Variahl High yield  Low yield VEAPN EALN B 2% ST
ariables

expectations expectations Big influence  Small influence FEasy to learn Difficult to learn

TR Attitude
R W 25 T G BR 2. 341D

Technology revenue expectations(control group:lower)

B — — 2.389" 3.286 " 2.811" 2,769
— — — 0.969 1.175™ 1.397" 1.475"
FEWHIE Subjective norm
4B LR R HR 2 R 2
Neighborhood effects(control group: unaffected)
o 0.680" 1. 818" — — 1.063™" 0. 247
— % 0.157" 1.209" — — 0.971" —0.095

ARAHET R O B AN R )

Agricultural extension department(control group: unaffected)

Z 5 —0.075 —1.591" 0.093 —1.666"" 0.577 —0.647™
— i —0.370 —1.152" —0.322 —0.970" —0.175 —0.615™

AT M #i Perceived behavioral control
HAREIEDTRE GHRA RES)

Ease of technology learning(control group: difficult)

9 0.792" 1.042" 0.797 0.945" — —
— 0.449" 1.154" 0.560" 1.448 — —
21 28 5 Control variables
P51 Gender —0.782" 0.103 —1.106" 0.017 —1.279" —0.999"
AEH Age 0.001 —0.021 —0.002 —0.017 0. 001 —0.017
AL B 0.049 0.011 0.030 0.020 0.025 0.043
Eduation
Piker 2 —0.039 0.026 0.296" —0.948" 0.331 —0. 145
Part-time farming
Ak WA H —0.079 0. 260 0.042 0.203 —0. 336 0. 400
Proportion
oA A AR 0.026" 0.015 0. 000 0.027 0.002 0.032"

Planting scale

mA & R4 0. 405 2.283" 1.253* 0. 709 0. 640 1.852"
Co-operatives

[X 38§, (XF B 4H . K ]) Area(control group: Tianmen)

Fii —1.243" 3.851" —1.291" 1. 967" —1.661" 1.997

3R —0.961" 3.289 " —1.143" 1.680" —1.138 1.696"
FEAH Sample size 328 108 319 117 194 242
RHE 50. 04 49.61 90. 34 58. 25 53.97 74.03
Chi square value

) 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Prob>chi*
B R ABL SR (X 55 —320. 083 —122.682 —302.727 —139.077 —176.515 —275. 841
Log likelihood
£ R® Pseudo R? 0.072 0.168 0.129 0.173 0.133 0.118

W@ * L owx L owxx 3 HIRR 10% 5% 1% B 2 MK s @Prob>>chi? S A6 7546 56 % 75 (8 A4 AE R A8 FH T 34 0 455 780 7 & 35 4 . Prob > chi?
{E/N T 0. 05, RPTA AR AL 22 W 25 1Y

Note:(D * , %% and **x respectively represent 10% ,5% and 1% significant levels; @ Prob>> chi? tests the probability value of the chi

square value of the model, which is used to judge the significance of the model and the Prob>>chi® value is less than 0. 05, which means

that the model is significant.
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AR 2R . DOAE T e WA i 0300 A Ak
P R 32 40 FLBON MR 7 ) 75 5 R 52 R b
I 32 S R R AILASE B R e . b R R A A
Xl e A T AR P B R SR 4 R B B R B9 I 1) 5
Wi o A BE YR N » NG BRI A i BB A AT LU
TE— TR L5 2955 S A 4 v VR 4 ™ L ki
FETAC P A X R R B R A A P T A I
TR ZRRE WO 1 B R TR DR JHE S Al AR 7 B i
A Ak B A B A B AR 2R 7 TR AR A T 2 R 22 O
WA o SR A B 358 A e R B R B R SR

2RI S AR NLAEAT N R W [ L H R 95 A
R ARABIROEWHER LS. 2Pz
SR FEMEAT J 5 W KN Z 2 &R 7R I AEAT R 5 /N B
VAIREZN: VR TRILE & NS PSS AL S N Sy S
TR % & AR AT 82 W R/ BRI 5 B
33 Rz 7 S ¥ 2 5 Wi A P B AR SR 8 T T ) S B A
Ko XHET % 2 BRI MmN A AL
FHE B 1T AR 7 S S 5 0 R SR 94 4 FE 2 A
o H RS AR R R R R n] fE R A
T AN A Ay BLR W 3 52 2 408 7 RS R 0 /)
AR AP Sl i B 45 e » Sl WA A B BB A RE 4
DR HX A AR 7 B AR JBE AR o K 5 R 2 R 58
T TR AR i e Al A= 7 WA Y AR D55 o PR ke G
XA B 2R 94 T SR X A58 5 AR S 0l A AR
AP s T AR A= 7™ B HABRE 7 - AR I AT 2 5K
JEE WSO 1 B R U DR ab AR MO AR 4R v Al
W A B BB B SR 2 R ROR R R R . A
W i T3 2 A RIETEAT R N R R £
WREER BT VIR BEEOR BB . M2 £ B PEFT N
SRR AR P R A2 0 AR A VR R b T
ZHIEGTIARIER RS T 5 THRAE . I H R )
BIEZ AR RS BRIE R,

VR IR 2] G B BE NN [ R 85 A
R AR BRI N R AP 22 5% . AR
5 ) B Ty PR 27 2 BOMEAR P R 858 A0 R R
R 9 B S e DR R AR L T DR B ORI AR A B
AR ] A o B AR WA A T A 1) A R R
Wi HFE AR AN SCHE I R . X BITE T A g FOR 27
2T Ty A P R 32 BORWCAS B R R A L O 52 4R
R L LR 2RO IE . BE B UE L XA 4
ARF 2T Gy W AR P T o THT I B 52 AR 2 > e 4
INARE G S BB R FE AT Jy 7 ROV AR — R
JE FEAT A o TR R A AT R S R A

ARG A5 55 & ABAT R IR . TR
AR 3T B e P T 75 A< B R ) B 75 1§ K R 44
R R Y G AR 2 30 X R SR 4
B AW TR N,

4 FRMET

TS ET A PR ()8 H #5002 5 T R
] SE B A 3 4 5 SRR A B Z M PR & R B
LA IS R B S A S, R R R A O 2L T3
B e TR AR R i e ik — [ ) R B T . AR
i FHAOUL I 9 8505 . R FH A I logistic [a1IH J5 3%, 43
B 1 AR P A5 AU BB R SR A B ) 5w X &=L O
HE— 20 B T AT R AS B L 35 UL I 0 AT s A
FR A2 51 T AR P I A i PR 8 AR R 0 3 i e ) PR R
B 22 Sk 398 DU LS R A e B R O -

5 —,80. 7350 M AR F1 I8 B R AN B BT A by AL B
Ao Horp ot JE R 9N PR B AU R B R 1 8L
83, 7850, i Mk ik — LB R 19.35% . DB
AN T A B2 T A R N R Wi 25 T 29 O
RAF IR RN B Bk 90 . F B n] O, PR 5% A 4 B 4 R
FEAR J o R A AR SRR A B . AR A A
N L TE AL 2 1 F AR X IR BT A g R R 1 SR g R
B R A A 7 K SR A S ER B k3, B I SR
ESCHR IO F) 15 i 0ok 24 1 8 AR SR 40 11 B ok 5L 2% g1
IR AL AR K I3 B S BEAK AL A SR 98 WA S i %k e
SR Y R BT F g R AR B 0 4 S R R P BR R
UL R TS s LR A P 0 08 8 B A g R AR i
Sy HAT Sk 22 A T Wi 2% L 1 5 L H R R AN 3h g

BF T A R B A A R R JE R
Z 2N FE L T B2 A P AT R AS B L S LR TE A
VAT RPN R, Hoh R g Y AT
BN FEARFE T H G TR A G AER R B 5
Wi A J1 SR 3 JE A S B R L Y L IBORE T LA o
FEL A S5 A T R R 0 A% il A P DR B A B
B R AR A UK /L D 9 R R Bl 3 B BE A [T, L
R R 1 A 7= i T R v A P B AR A 25 U L B i
PR AR RN T v S R L [ ST B AR e
R R B AT BN A A P S e il AR, L ARy
R AEAR PRI & 40 7 YO A L 46 R P 78 T A 6 1 38
B k05 FE FHOR .
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