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Effects of social capital and technology cognition on farmers’ adoption of
conservation tillage in black soil areas

LI Wenhuan', WANG Guixia~

(1. Taiyuan University, Taiyuan 030032, China; 2. School of Economics and Management, Jilin Agricultural University, Changchun 130118,
China)

Abstract: Black soil is an extremely precious natural resource that plays an important role in ensuring food security, promoting green
agricultural development and rural revitalization. However, in the case of overutilization, the quality of black soil deteriorates. Im-
provement of the adoption rate of conservation tillage by farmers and the growth of the black soil layer from “thin” to “fat” is an ur-
gent issue that needs to be addressed. Previous studies have focused on the impact of economic and policy factors on farmers’ adop-
tion of conservation tillage in black soil areas and pay less attention to the role of social capital embedded in rural areas. Based on the
theory of embedded social structure and survey data of 625 farmers in typical black soil areas of Jilin and Heilongjiang Provinces, this
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study analyzed the transmission path and group differences of social capital and technology cognition on farmers’ adoption behavior
of conservation tillage in black soil areas by using a structural equation model (SEM). The results showed that 1) social capital had a
positive effect on farmers’ adoption of conservation tillage, in which social networks, social trust, and social norms promoted farmers’
adoption of conservation tillage. 2) Technology cognition played a positive role in promoting farmers’ adoption of conservation till-
age. Technology cognition played an intermediary role in the impact of social capital on farmers’ adoption of conservation tillage.
The indirect impact of technology usefulness cognition was greater than that of technology usability awareness because farmers more
concerned about whether the technology can bring benefits to themselves than whether the technology is easy to master. 3) Multi-
group SEM results showed differences in the influence of planting scale and age on farmers’ adoption behavior of conservation till-
age technology in terms of social capital and technology cognition. The technology adoption behavior of large-scale growers was
more easily affected by social networks, whereas small- and medium-sized farmers were more affected by social trust. Young and
middle-aged adults were more likely to be affected by social networks, whereas older adults were more likely to be affected by tech-
nology usability. In view of this, in addition to relying on the government, the promotion of conservation tillage technology in north-

east black soil areas should give full play to the role of social capital considering the heterogeneity of farmers.

Keywords: Social capital; Technology cognition; Conservation tillage; Black soil protection; Food safety
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Fig. 1 Mechanism framework of farmers’ adoption behavior of conservation tillage technology in black soil area of the Northeast China
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Table 1 Basic information of the sample farmers

Ef=t7D GiES HEARL He LN GiES HEARL I
Index Category  Frequency Percent (%) Index Category Frequency  Percent (%)

AEIE Age 20~40 139 22.24 ZHEFEE Education /N KLU Primary school and below 137 21.92

41~60 285 45.60 I Junior high school 352 56.32

>60 201 32.16 = K LA _E High school and above 136 21.76

FE Gender % Male 425 68.00 Bt AL S 126 20.16

Cultivated land scale (hm’)
%4 Female 200 32.00 1~4 268 42.88
>4 231 36.96
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Jic 3 B 5 T, Za X LG485k (X/df=2.375. RMR=0.039.
GFI=0.952) . FHXT44 $6 80 (NFI=0.941, TLI=0.935.
CFI=0.957) Fl fi] 29 $il & 4§ £ (PGF1=0.624. PNFI=
0.692. PCFI=0.683) S TEAREA LAY, 156 W A5 A # fK
HA R A Beas B

5 Rl IS I o gt NG SR e L O e
1 AR SR XS 2R 4 R P AR B E R R SR g1 T
S HA B WA, Bk Hla-Hlc 3 2 50F . 7F
FARNF T, BAR A R AR 5y A
XA PR AP BV EROR SR N4 T B B e AR
M, R H2a, H2b 15 2N 500E . 78 4] 42 5 i /E H
B SRHUA X 5% 6 A2 A 38 R A6 36 A, A3 ]
F2 52 ) [ A 359 3 Ao R K 5, RV H3a-H3e 0T,
H3E AT . X R, A2 2% | dE s fFE . tha il
XA PRSP R E R AR RN T I A EAT HAEIE
SN, AL RO | AR fF AT I RE I A H AR M
NI AR 2 A . dh S uRE M B AR A H
PEIAJINT AR P AR AP PEREVE R AR SR 4T R 7 A= 8] 422 1E
], BB AR <At & AR R E R R R
AT R R B R E R . AT RE R MR R, AL 2
(415 S8 S 2 ML 75 T 45 O 3R Rk A P BB A
W25 B, JU IR AR LR G i A T 8 R A5 1Y
5 RIFA A S E A B AT DLt bk 4 B4 S
AR, 3 HAE A Ak e T DLk - & 2
FE A B 53RO AP MR AR SR 9 B RN RICR, I A
WEZE TR HEA T2 20, DT A T SR 9T B 1 £ B
XSS R T BT AR PR B AR A T M R G P 1k
AL R PO R R ERORBRREZS H Ol R 2K
i XS Ty AR, IR S R HOR AN —HR MR

i 3% 6 I/, TE R HE 800 7 1, 4L s 4% . #h4s
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ML B EARINELRIPIEFHER AR RN T R B0IEIR AR Rk 14 457

Table 3 Index description and descriptive statistics of social capital, technology cognition and adoption behavior of conservation
tillage technology

st At i wi R
Latent variable Observation variable Option Mean value ..
deviation
RN TS SRR SRR MASE =1, HIRZEAE=2, — =3, S E3E
Social network Frequency of contact with relatives (SN1) =4, Z¥ 3811=5 4.72 0.402
5548 (A8 AR R Never contact=1, occasional contact=2, 461 0.785
Frequency of interaction with neighbors (SN2) general=3, often contact=4, frequent contact=5 ’ ’
[ vt s
ﬂHﬂEE"BZﬁ:Jﬁ% 445 0.738
Frequency of contact with friends (SN3)
HAFE R B (E T FEMMEE=1, BAFEE=2, =3, BfF
Social trust Trust in relatives (ST1) 1T=4, EHFT=5 425 0.763
AR SR HEAT Total distrust=1, less distrust=2, general=3, 304 0.865
Trust in neighbors (ST2) more trust=4, very trust=5 ’ ’
AR
Trust in friends (ST3) 379 0-890
[ IR REBCEFONHERZ R AR e E=1, BRFE=2, — =3, &
Social norms HHEHA H=4, AR E=5
Most relatives and friends think you should adopt Completely disagree=1, less disagree=2, 401 0.639
conservation tillage technology (SR1) general=3, more agree=4, fully agree=5
REBORAHE RN AP PR AR
Most relatives and friends are in favor of adopting 431 0.729
conservation tillage technology (SR2)
REBOFR RN T BAPPERH AR
Most relatives and friends adopted conservation 3.79 0.994
tillage technology (SR3)
BAA A PR PERHER A B L3 i AR E=1, BAFRE=2, —k=3, &% 45 0.535
Cognition of technical Conservation tillage can improve soil quality (TU1) =4, 5¢4x[F]&=5 : :
usefulness R HABHEB AR BERE IS A Completely disagree=1, less disagree=2,
Conservation tillage technology can increase income  general=3, more agree=4, fully agree=5 3.74 0.972
(TU2)
PP PERMER R eI = 7 -~ 1,039
Conservation tillage can increase yield (TU3) : :
HARZ A SRR EROR ROMES) L L R HE=1, eBOHE=2, — =3, M =4,
Technology usability Difficulty of mastering conservation tillage fij H=5 4.16 0.669
awareness technology (UA1) Very difficult=1, relatively difficult=2,
PRI E B AR BB R generally=3, relatively easy=4, very easy=5
Operation convenience of conservation tillage 3.98 0.945
technology (UA2)
PR PR ER AR X5 R
Difficulty in obtaining conservation tillage 4.05 0.896
technology (UA3)
HARRIT ERNIFERHEEOAR =0, J&=1
Technology Whether conservation tillage technology is adopted ~ No=0, yes=1 0.45 0.561
adoption (BH1)
behavior SR FEECTE QAP PR B BUAIOCF B
Do you continue to pay attention to the relevant
. . L 0.86 0.876
information of conservation tillage technology
(BHI1)
S 0] JA AR AP PR PR B
Have conservation tillage techniques been 0.57 0.741

recommended to people around (BH3)

i, AR PR GZ I AR (AR SR, 7E RN
J7 1, #1 23 W E8 XA PR BE VR R R R AN AT Y
AR, R 0.567; HUCRASEE . HARA AN,
35120 0.529., 0.462; SN R/ M EA S IINE, 24 0.301
3.3 PEAEH—SITE

M, F ARl 1F b T A R, AR R 2 B
B oAbk 3. TR R BB A P AEAS NARAE . 4E
e AL N O VIR ES i S S
K ZESM, FE, BB K, A BRI AN,

AU SRR AE BRI BE T B Y BNRIRE 1 %07

T rE 22 50 DR, B A HE T 2 R S5 H 5 RE N
TR 2 S5 AR 25 55 9 5 T 2% 54t S5 B AR I AN
SO P A DR PR B E R AR AN T R A 22 5

5, MRS PR R A G O, ZE R R [ RE AR
Ay R N ZH (3.33 hm® DL R ). KRR 4 (3.33
hm’ & LA b ); 78 4 1% 7 10 43k i AR 4 (60 %2 LU
T). BAEL (60 % KU b, HR, @il ik, A S0k
PETR AL RUAE Ty Z B o BT AL 22 B 2 B R 1Y
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Table 4 Reliability and validity test results of the social capital, technology cognition and farmer conservation tillage technology
adoption behavior scale

§ N ’ I )y 2 e
WS B S 1‘/T‘ EE Croqbach sa X %TFHEXE KMOfi I\?.afﬂ/e\tt
B . . B0 G EX 0 Average variance extracted BRIEAS 56
Latent variable Observation variable ) KMO value ;
Standardized load Cronbach’s a (AVE) Bartlett spherical test
N SNI 0.724 0.824 0.549 0.802 P=0.000
Social network SN2 0.695
SN3 0.801
HAEE ST1 0.832 0.841 0.571 0.775 P=0.000
Social trust ST2 0.723
ST3 0.706
LA SR1 0.843 0.805 0.582 0.817 P=0.000
Social norms SR2 0.729
SR3 0.710
HAA AT TUI 0.815 0.833 0.532 0.796 P=0.000
Cognition of technical usefulness TU2 0.692
TU3 0.760
HARG AR UAI 0.819 0.819 0.574 0.754 P=0.000
Technology usability awareness UA2 0.724
UA3 0.659
HARRINT N BH1 0.716 0.847 0.514 0.763 P=0.000
Behavior BH2 0.745
BH3 0.689

AWM AR 4 5 W23 . The detail information of each observation variable is shown in Table 3.

x5 HLBER RN RARIPESERARRPITH
NIRRT ER
Table 5 Model estimation results of the impact of social capit-
al and technology cognition on the farmers’ adoption
behavior of conservation tillage technology

Hn L. MEALBRAR BB IR RS 5

[F§% it . .. K

. Standardized  Critical Hypothetical

Hypothesis ~ Route . . P value
path coefficient ratio test

Hla BH«—SN 0.361 5.267 wxk 37 Accept
HIb BH—ST 0.348 2.981 w537 Accept
Hic BH«—SR 0.196 2758 w*  EZZ Accept
H2a BH—TU 0.462 5.727 sk I3 Accept
H2b BH—UA 0.325 3.673 wx 57 Accept
H3a TU«—SN 0.247 2813 #x 257 Accept
H3b UA—SN 0.283 2.063 w257 Accept
H3c TU«ST 0.226 2.676 w257 Accept
H3d UA—ST 0.238 3.065 sk 37 Accept
H3e TU—SR 0.228 2.793 sk 37 Accept
H3f UA<SR 0.047 1.728  0.243 fi44 Refuse

AWM AE £ BH 133 . The detail information of each observation
variable is shown in Table 3.

NC(K 77 B 1 JE H) A F 1.402~1.739, ¥/ F 2; CFI
B GFLE A T 0.941~0.972, 3 #3558 0.9 B4 Fr M {E;
RMSEA {H 4+ T 0.035~0.046, 4% T 0.05 I FHE .
PG AT UL, b A 8 A i it 22 4 2 B A 78 55 AR 4
i 30 P DA o 2 REAL AT A A T A SR 7
FIi7R o

T Z B HTES B R, B 3035 51 3
Hh ] AR A A T B A 4 SR — 2, SRR SCHR Y

RIS AR R RS E MRS o (HAN R 43 2 REAS oA ) s
A s A T U] 2R 50 R0 A7 A 22 5, 10 A RS R 4
WA AR o3 B AR AR AR

TE ML 22 543 2 vh ) BH—SN %42 . BH—ST %
. TUSN 42, 3% 3 A F A28 52 F e AU 1) 5200
Horfr, BH—SN 48 . TU—SN B&AR7E /N AR 2H 1)
FREUNTRIALLL ) R XA, KA
(At 25 D 28 X AR P MERE R B AR RN AT S B R A
FHPAE AN A 5% i L rf/ NI RR AR P . T BE 1Y) i R
S, AH G /N RIS RR AR, ORISR AL 114 4k 25 Do 246
SERIEEINE 42 . W R MR BE 2, W HARZ 0
A5 R FRARRAE P Ak 25 A8 0, P AR AR 1 £ B
B A S R, A2 I 4% X R RIS b
FAEE AR SR ANAT S AR AT A AT 5 0 A, B R
BH«ST 42 75 H1 /NBISE 20 ) 2R 50K T R B 4 1
R XM, /N P AL S A5 AR X
ASRGNAT R W 520 R F RS FIAR = . W] BE A ik e
S, AU RBUBERPAE P, /N RUASERP A P 7R B AR R
gh 3k B B BN R A O 0 A A, TR AT R A E
(Rt T A 23 (5 A X A AR AN T M (52 I 5K

TEAREIA 25 43 2H h, BH—SN %42 . BH—UA %
1, 3% 2 R Z BAR R 2 . Hoh, BH—SN %
BAETP AL REOR T 2N AL, XERE,
5 B AEFPRE PO E, R AR R P A 2 0 2 )
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Table 6  Effects of social capital and technology cognition on farmers’ adoption of conservation tillage technology

[a] 4225407 Indirect effect

Ap HEERUY — — . RO
Variable Direct effect TR G N2y Total effect
Action path Effect Total
x4 0.361 SN—TU—BH 0.247x0.462=0.114 0.206 0.567
Social network SN—UA—BH 0.283%0.325=0.092
HEE 0.348 ST—TU—BH 0.226x0.462=0.104 0.181 0.529
Social trust ST—-UA—BH 0.238%0.325=0.077
SN 0.196 SR—TU—BH 0.228%0.462=0.105 0.105 0.301
Social norms
FARA A 0.462 — — _ 0.462
Cognition of technical usefulness
BAR G AR 0.325 — _ _ 0325

Technology usability awareness

AW AE 15 PH UL3R3 . The detail information of each observation variable is shown in Table 3.

®7 HIERFRINARRPARIPEFERARRAIT

AFBI S RHANTER

Table 7 Multigroup analysis of the impact of social capital and technology cognition on the farmers’ adoption behavior of
conservation tillage technology

e B P Planting scale L Age

Hypothesis Path /NS PN e Lt HAE A I ALt

Small and medium scale Large scale Critical ratio Young and middle-aged Elderly Critical ratio

Hla BH«—SN 0.278"" 0.436"" 3.468 0.436™" 0.348™" 4724
HIb BH—ST 0.395™ 0337 5373 0.261™ 0.428™" 1.293
Hlc BH—SR 0.132" 0346 1.493 0273 0369 1.635
H2a BH—TU 0.359" 0.498™ 1.482 0.502" 0.326" 1.549
H2b BH—UA 0252 0.404™" 1.393 0.228" 0.420” 2.936
H3a TU—SN 0.323" 0.425™" 5.381 0.412"" 0.282" 1.209
H3b UA<—SN 0.206™ 0419 1.287 0374 0.339™ 1.381
H3c TU—ST 0.302" 0.441" 1.508 0.357" 0.279" 0.931
H3d UA—ST 0.349” 0.293" 1.429 0.321" 0268 1.593
H3e TU—SR 0.263™ 0.282"" 1.481 0.203™ 0.258"" 1371
H3f UA—SR 0.075 0.041 1.116 0.039 0.053 1.032

WL AS FE5PH UWL323 . The detail information of each observation variable is shown in Table 3.

BOARRNAT N IR K . ] RERY AR B2, P 4F
AR XAk 2 0 45l B3 4R LA EOARAS BRI, T
W iR B ) S A, X KR . SRR TR
B2, R R PEBHER AR A W HE UL . BH—UA
AR TE AR A B R BOR T i AR ALY R A, X B R
A, BAF PR I BOARIA KR Sy X B R A A7
(4R ) BE R F AR RS K T RE R i R, S AE
L 0 T8 B AR B e A 5 48 R ) AR s, TR
MR AR AN PSRN 5 25 5 32 B0 5y AR 5

4 FER5RBR
4.1 g

B R I B A SRR, AR RIE R &
GaJr A EEAEM . BB R AT,
FE - Hb T OE AR AN WER Ak, an el 45 &5 e AR A B
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Fr MBI o ASCRIILAY R + X 625 AR 7 A
PR Dy R, i A M R, 2 B4R T A&
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FARRINIT N AR 2257 . BARSSEIT:

D) TEAt A, s Mg A fF A e
HAEXS A ORI PERAE AR AT 0 BAT L AR 1)
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