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Fig.1 The influencing mechanism of ecological cognition on farmers’ clean energy utilization behaviors
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Table 1  Assignment of main variables of interviewed farmers
S e T o 2
Wit . - : #wi
Latent variable 545 Index 4235 H Measurement items Mean Standard
B deviation
e . A F 5 Sol: ) ‘
j"l”b?h ‘“ ?ﬁjﬁﬁﬁb}]h AT CRCTRY. g K M fiE LE S CEUBI 0.436  0.496
Sk sl Y PN and 10gas utilization behavior
A B TR AT %hg o
~ . ARSI SR AT M Natural gas . .
CEUBs FARTCRAC ORI AT Ty Navural g3 fey o s 4 CEURR 0882 0.321
and liquefied gas utilization behavior
St I T AR IR R FHAT AR LR 2SR AN R
Z 3 Y Economic rationality gﬁi:jlm HE TR ATy A 55 Wi G A 3.333 0.819
1T HAE AB e »
H B HPE Ecological rationality SCi T I A VR A AT A R TR EE A AB2 3.458 0.783
R 5 75 % 3% 3 A R 5 kA "
i A 5% Institution environment éﬁjﬁ 7 R 365 A IR A AT AT R ) 0.620 0.485
FMHLAL SN o . .
48 HLE J Neighborhood pressure 77 5 41 Ji 2 75 42 SLHE TG 1 RE YR A AT AT A SN2 3.088 0.779
e 2 T B R T AT O 52 0 % AT
K 1 B Policy scenario %HEI?ZIF‘ I 3 R UR R FAT O 56 M 2% A 4 0.531 0.499
BHIAT S ’ , ‘
PBC ol B AR B I 45 T 45 T H £ B ) PBC2 3.204 0.865
17N €1 Behavioral ability ol 5 Tl 15 i AE TR U O AR VR R AT 4 206 0528

# PBC3

7# :Note: CEUBs: Clean energy utilization behaviors; CEUBI1: Whether to use solar energy,biogas; CEUB2: Whether to use natural gas or

liquefied gas; AB: Attitude toward the behavior; AB1:The implementation of clean energy utilization behaviors kas high cost and low profit,

which is not cost-effective; AB2:The implementation of clean energy utilization behaviors is conducive to environmental protection; SN: Sub-

jective norms; SNI:Does the government vigorously promote the clean energy utilization behaviors; SN2: Will neighbors in the neighbor-

hood implement clean energy utilization behaviors; PBC:Perceived behavior control; PBCI1:Does the government implement incentives and

penalties for clean energy utilization behaviors; PBC2:Will the agricultural technical training and guidance give you more help; PBC3: Does

the agricultural infrastructure meet the needs of clean energy utilization behaviors. F [i] The same below.
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TR A 20 A 4G 30 45 4 R 5 88 L 4% 9 78 4 1 KMO
K 56 (Kaiser-Meyer-Ockin) 3 A /NF 0,500, Bartlett 3k
E RS0 AT & A 90 20K . X UL 5 B R 2R
BRI R,
32 HREBERRKWSSH

2 SmartPLS 3.0 &b B 5 2R 45 19 4% 42 2 Ko
R 3PR, ML 3 AT, A WL KR R
o 3k R WA 0 N e IR R Ry W S

(SN AT R B CAB) FUE AT Ry 7 il (PBC) X H
H I BETR A AT N (CEUBs) A T EE i, 1 4h,
TR (AB) 1 B2 REUEE 5% MBI KF 1
L, PSR UL AR BHIESE . DUR 2 5 A A
TV 3 A 4 B X A P 37 33 AR IR R AT S 1 O IS AL
HEAT AR
DARPATHEE (AB) . R AT R X HE
TR IE A AT s i B A REGE T T 1000 3
PRI o BB A P AT Ry 285 B b AR, HL B mT B 51 e ¥
TWREIRA AT o W R HT AR BESE, R
A7 2R 25 B 6T LV T e UROR i) S B AR R B 0,259,
M1 2 AT, AT A E ABL B 26T 0,538, 15
WA I T T RE RIS AT R 23 R A 1 LA
(4 b T AS KRB Y 8 AT R A R B 1 25
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Table 2 Convergence validity analysis results

WA W35 H T R . KT 2 A AVE ZMO Bartlett BRIE B 46 50
Latent variable = Measurement items Cronbach’s alpha ) Loadings Bartlett’s sphericity test

AB ABI1 0.579 0.761 0.538 0.634 0.500 0.000
AB2 0.989

SN SN1 0.564 0.691 0.875 0.540 0.500 0.047
SN2 0.561

PBC PBC1 0.662 0.800 0.547 0.580 0.643 0.000
PBC2 0.858
PBC3 0.841

CEUBs CEUBI1 0.560 0.750 0.870 0.604 0.500 0.000
CEUB2 0.672

7F :Note: CR: 4 i {5 Composite reliability; KMO:Kaiser-Meyer-Olkin; AVE: Average of variance extracted.

K3 SEMBEZRHBIRELEITER

Table 3 SEM path coefficient standardized estimation results

Tt = A FrifE iR P
. 4% Path . <
Hypothesis Estimated value Standard error P value
H1 7R AB—>E i AE IR A 117 A CEUBs 0.259* ** 0.050 0.000
H2 FWMAE SN>~FTHEE AB 0.115* * 0.051 0.023
H3 F WAL SNV i BE R A H AT 4 CEUBs —0.103 0.063 0.101
H4 AT N H PBC—4T A A E AB 0.207 " ** 0.055 0.000
H5 JNAT Rl PBC— 3 i BE VR A 17 CEUBs 0.162" ** 0.059 0.006

Hoeox % % 0% o x PRIRRIE 1% .5% . 10% G KFE E &3, Note: * * x, x %, * indicate significant at the statistical level of
1%,5% ,and 10% ,respectively.

il EEERSE ABHLE S
SN SN2

0.875"

Zepk Rk 105387 -0.103

ABI 0870 | KM, BRI
i i U AT CEUBI

AB f1% CEUBs KR, M
Sk 0.672""| AIHFi% CEUB2

AB2 0.989™" H4 [0.207™

TEGAT A
PBC

s 0.162

0.547" | 0.858™" |0As41‘”
B | | f7oukE ThEEN
PBC1 PBC2 PBC3

H3 42 RZE0(—0.103) ) P {H K 0.101, 335 10% 1 i F K F. The P-value of the H3 path coefficient (—0.103) is 0.101, which is
close to the 10% significance level.
B2 SEMBEEZRHEETFHE
Fig.2 SEM path coefficient and factor loading
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Ut H3HEAT T 30 UE . BbAh . & 7 i = W B3 5478

A RE Z A] Y B A JR B 35 O OE X BT A P 30
FIL0 3 A AT Sy 2 B L T e U R R AT R A ] 4
L WU H2 453 B 5 0E . AP 3 UL RL I 5
HAF e VR A AT M 0 B AR R BN —0.073, R
PEE 2 ], w3 RS T A B T O E AL
(0.561) , 4B HL F& 3 H A7 5 K IR F 3 17 (0.875)
— M A2 B2 25 R AR P 5 R I R B A AR
A7 1 28 R AE AR 2 T MO B 5L Y 38 I A
RSP A BT B PR B 48 B ) X R i
T VR R FH A AT o 75 B8 A5G T3 BE JRA FEAT O 1Y R iR
TR,

T4 EMFTEREEGBTER
Table 4 Structural equation model estimation results
s/ 4 56 7% Path BN [18] 42 R0 SN
Hypothesis/ Test Direct effect Indirect effect Total effect
H1 7R AB~>E Tt Re IR F H1T A CEUBs 0.259* ** 0.259* **
H2 FWHIE SN—~17 R AB 0.115** 0.115" *
H3 F M SN 1% A JE A 174 CEUBs —0.103 0.030* —0.073*
H4 BNAT R H PBC—>17 B S AB 0.207 %~ — 0.207* * *
H5 JRANAT Ry okl PBC— Y 1 B R A HI AT CEUBs 0.162% "~ 0.054* * 0.216* **

VE BRIV = B AERL N -+ [ 4820 . Note: Total effect= Direct effect +Indirect effect.

A VBT AT (PBC) . AR P EANAT N 8
il X G Y T R IR R FH AT A 04 R e S 3 R OE 3 1 B
A AE ) FH I 35 8 A T B RN ) 1 R AL
R W] R 23 St i U R IR R AT O L i S AR U HS
1SRN IGAE . X 5 BT B S o — 5
WAL, A FRGIAT S 4 i g 3 4R T AT AN L U
WA P B RTS8 1 I e 28 R AT Ry 285 B 5 e L i
THBEUR A AT N, B AT UL HA 15 3 500F, AR R
AT Ry il G 3 3 BB VR R 1 S 52 S 0,216,
& 2 AT, SRAEAR AT A RE ) CAn T i 19 3t e U
FHAR OGS AR A5 2O 19 PBC2 1 PBC3 1Y Al 1 £
far (4351 2k 0,858 ,0.841) LK L3R 1 5 (AN BUR 5K
Jiti A it B PR 28 07 (0.547) . b Ak S0 T T
REVR A AT M EOR A P A B B — 2 W ig )1 Cngk
FUH B TR 2R 2 e MR A I i) L T T
A R R T IR G 114 L) T e B B A — S 1) 2l it
CAn I 1 BE T5 0 T A 05 038wl AL D 2 X5 o4k 7
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FH H % e PS5 5 R [n) 8D, 3 BE ARl T G i 2 Ak
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Table 5

2) 7 [ il 3 2 0 XA P 1Y A 25 A R0 L R g
PR AT R B R Rl DA P R Rl XA Y
A 25O R A5 2 JRE X 3 37 R JEOM AT DA 4 B2 i 7 1)
R — B 5 B REAR L, B X AT
A T RE UM FIAT 9 AR BN 2. X T g
JE NN AR X TG 18 2 75 BEAT b il A TR K
AT FEBE O LA KL UM X BB 75 Y v 3R A 25 AR 4
{1 7o B TR L I A P 1 PR AR 4 R IR OB T A
TE AR B S BR800 B R AR e 2 8
H TS T REDR, 1 fie 2E 1 A P 3 T e R i &
SRR 2 PR XA A AR R TG I R IR G
25,

g5 LTk L A A A A% 4 B B RE S A A [ 26
TR P 1T 0 RE IR A AT N (HL2r R AR 5 A
ARABAFAE — € 25 57 . A A LB A P B A2 250
XoF T T8 RE IR A AT O 1S R AR AN — B0 X 5 A
[l 2B [ B B R B LA K I 5 SR S it AR
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AERE S HFER S HREHITER

Group inspection and estimation results of different regions and industry characteristics

SEJE Plain areas(N =294)

11X Mountain areas(N =201)

4% Path
fii1H{E Estimate P %538 Conclusion fliiH{H Estimate P %518 Conclusion
AB—~CEUBs 0.331" %~ 0.000 / 0.195** 0.012 /
SN—AB 0.128" 0.078 N 0.165 0.229 X
SN—CEUBs —0.212* "~ 0.003 N/ —0.032 0.770 X
PBC—AB 0.3257" "~ 0.000 N4 0.032 0.769 X
PBC—~CEUBs 0.247 % * 0.001 N 0.083 0.411 X
. il & X Industry integration zones(N =151) A Hl 4 X Non-industry integration zones(N =344)
e Pach fi1H{E Estimate P 2538 Conclusion 13 Estimate P %518 Conclusion
AB—>CEUBs 0.318" * 0.000 N/ 0.229" "~ 0.001 NG
SN—>AB 0.074 0.509 X 0.140 0.111 X
SN—CEUBs —0.072 0.528 X —0.148 0.131 X
PBC—AB 0.372%** 0.002 N 0.161~ 0.070 N
PBC—~CEUBs 0.195~ 0.062 N/ 0.1747 7~ 0.019 NG

N BEARE Sample size;~/ : B3 Supported; X : A {3 Not supported; * * % | % % |

X K X, K X

4 HREHRETR

HREE

AWFFERI T 2019 4 A YT 28 54 0 AR 7 i

41

* PRI FRTE 1% .5% . 10% KF I &

, * indicate significant at the statistical level of 1% ,5% ,and 10% ,respectively.

R | JE TR A7 D BEAE , PR A 2SN R A - 1
Tt BE DRR AT S 19 52 i AL AR 7 0R ) 465 4 O e A 1Y
PEAT SRR R . WEIE R B

D SRR REA AR P& L UL 5 AR P 3 T
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Mechanism of farmers’ ecological cognition affecting their clean energy

utilization behaviors in the Yangtze River Economic Belt:

an empirical analysis of farmers in 5 districts (cities)
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Abstract Taking the micro survey data of some farmers in the Yangtze River Economic Belt as an
example,the intermediary effect test method of the Logit model was used to study the mechanism of
farmers’ ecological cognition affecting their clean energy utilization behaviors (CEUBs). The results
showed that the variables of farmers’ ecological cognition had significantly positive effects on their
CEUBs.namely,the stronger the subjective norms,behavior attitudes,and perceived behaviors control of
farmers,the more likely they were to implement CEUBs actively. The behavior of farmers played an in-
termediary role in subjective norms, perceived behavior control and clean energy use behavior, that is, the
subjective norms and perceived behavior control of farmers in the Yangtze River Economic Belt affected
their clean energy use behavior through behavioral attitude. The ecological cognition of different geomor-
phic farmers had significant heterogeneity on their CEUBs, that is, the subjective norms, behavior atti-
tudes and perceived behavior control of farmers in different geomorphic areas of the Yangtze River Eco-
nomic Belt had different effects on their CEUBs. The ecological cognition of different industry integra-
tion farmers had some heterogeneity on their clean energy use behavior, that is,the subjective norms, be-
havior attitudes and perceived behavior control of farmers in different industrial integration areas of the
Yangtze River Economic Belt had some differences on the effect of their CEUBs. To promote the green
development of the Yangtze River Economic Belt,we should not only play an effective role in promoting
farmers” CEUBs by ecological cognition but also actively use subjective norms and perceived behavior
control to guide the farmers’ behavior attitude of CEUBs. Differentiated measures and strategies for
farmers in different regions and different types of industrial integration should be implemented in accord-
ance with local conditions to more effectively guide farmers to use clean energy,and ultimately promote protec-
tion of rural ecological environment and high-quality development of the Yangtze River Economic Belt.

Keywords ecological cognition; clean energy utilization behaviors (CEUBs) ; theory of planned be-
havior; Yangtze River Economic Belt; structural equation modeling; green development; conserve ener-

gy and reduce emissions; green and low carbon transformation
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