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Sl A=A 25 B O, DR L L A AR AR 245 1)
A PR T REEAR Y 14, X ULIIA Pt A A 2538
ANEET i, SEPR R AR F I

LR, AT AR ARG )RR . TR In G
N FEVRIERY 16 R A 14 AR AT AN
IR AE A2 MR G REAS A 88.58%
A P W i A AR 24 . TIEXT AR P A [l H, W
Vit AR WA 25 1 32 U AUA 110 67, A 7 38.06% o
XU BH A XA P4 245 19 B AR TAESCRERAR, vl B
S ARIE A — BT R0 1R A

NE28ay

Table 3 Definition and descriptive statistics of variables

AL, A iR TAE S bk
Bl A
TN RN WAL R 3.910  0.890
T i F AR 2 B EIE JEHA Uy AR E=2 — =3 =4 R =S5 3.820  0.890
5153 FIH S GAEYARATE B 3.870  0.900
(W s
I ) & LIS i 0.060  0.030
F WL [R] 4 W4 JE ]S 5y H1E 2563 0.494
il As ik
AR SRR % 53.540  12.100
PESI 5 H=1,%=0 0.640  0.480
SEYHRE BRI CE=L/E=2 W h=3 s i R =4 KG=5 AR DL = 3.150  1.020
6
A g DRI i Je - [ 5l 225 P 480 % LEABL /% (F B2 4:%5/10 T3 78) X 100% 0.460  0.360
RN [ERSE iz 2NV R2ZE=1 AN KUF=2; — =3 ; lLHhf=4; AEF 47=5 3.960  0.930
SN IR MRS R, S8R TCH=1; W DL ZNE=2 6 — =3 L™ Hi=4; JEF ™ E=5 4070  0.810
e A ZU AR S PR R S E A B (0, 51=15(5, 10]=2;(10, 30]=3 ;>30=4 1.750  0.930
el e 5 TN BN % (0.0, 33.01=15(33.0, 66.7]=2;>66.7=3 0.610  0.490
G BRI SETE A 2 JE=1;15=0 0.570  0.500
fFEEHE PR R B The gl H AR =15 AT =0 0.460  0.500
b X A READAS 5 (LA LR i)

TE A TIREAER S 55 T A BSOS B SR 95 T AU (55 T+5540) NEC TRl AR

& Mt KR EA L — Py 2 IR , G 9 R B B A A P —
M Z R G A B G B R AT AEIT I AR T PR TI 5 , SRT e 2% A A 24 67 L TRy, EBR T A 4

SESEAT IR 2 2 B Y (B AR 0 1] 2
R A e A

FR e . (ELR N T AUG SRR, R B i o AFETEBA S B R A AR 2 R
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g B L [ 3 (TPM) 78 Ju R, 7 S6 FEAR e i)
71.63% , [AALF 29.93% 1) 3 Vi & F7n Wi IPM &
b, XU E A5 TAE I A AR A Mo R 7 Y 3
SR B R REAS 2 78 00 M & 45 s A 25500 %%
Vi e AT e SR T T A A 25 B AR BRI, i o
LA AN ZHEFEMEHEY AL, N
28.71%. [RIET, JAIBIF v R A e 3z 15 % AR A 2
FESURTEIT, ML T 3R LA A Ol A A 2 8
B2l A AR G H IR AN S 0 . 38 kB
AT 32 Vi AR 2t F O SO RINE , KRR T
AR 2B IARCR , BN A= WAk 24 (A S
M AR, AT S, IPM 5 i % T4 B4
PEGE R KA (8], A AR 25 B AR E I35 %

N
4 HERE5HH
4.1 FERIFSEMRARNER

AL A 7 probit BRI HEAT A T, FRifE R R
T (BT ) )20, 25 R WK 4,

B (1) - ) P AR JEOM R P RNE R, &
AR I NRHIE 208 RRAE A5 B0 18 b X AR
o BN (4) RN (5) RN B SR AR B AR 1ok P 2
T3 TR RS 5 M S Sh Y R, DA S AR
Faddtr: . S5 MR LIBERL(3) AL,

B 22BN -6.098 , 7E 1% K- F XA 117 %
0 I A 0 ) SR R RO R R Y T AR
FCE G B 23348 T ) SR 48 A 20 A 245 110 T /) 5 T

<4 HutEY3

Table 4 Results of basic regression

R FNEE RN TRfE R Z: 5153
(1) 2) (3) “4) (5
R [ i —6.256%** ~5.804% % ~6.098%** ~5.169%** ~5.199%**
(1.917) (1.485) (1.610) (1.408) (1.708)
A 0.006 0.006 0.006 0.006 0.013%*
(0.006) (0.009) (0.007) (0.006) (0.005)
5] 0.182 0.193 0.118 0.082 0.039
(0.166) (0.205) (0.211) (0.135) (0.175)
RHERE 0.197%%* 0.155% % 0.146* 0.116 0.150% %
(0.056) (0.073) (0.083) (0.088) (0.048)
AU A 0.085 -0.061 -0.067 -0.002 -0.016
(0.102) (0.135) (0.158) (0.158) (0.113)
fEEFREAR L -0.105 -0.139%* -0.146%* —0.127%** -0.133
(0.064) (0.067) (0.066) (0.044) (0.091)
£ SNl 0.371 %% 0.366%*%* 0.337%%* 0.273%** 0.347%%*
(0.079) (0.076) (0.086) (0.074) (0.067)
T AR 0.142%%* 0.179%+* 0.201%** 0.149%#*
(0.053) (0.057) (0.063) (0.031)
el fess 0.214%%% 0.197%%* 0.166%** 0.134%%*
(0.060) (0.074) (0.044) (0.023)
BB R 0.478%** 0.455%%* 0.341%* 0.564%#*
(0.161) (0.180) (0.180) (0.092)
(EI=ES 0.169 0.288 0.155
(0.197) (0.226) (0.136)
His X AF No Yes Yes Yes Yes
PR ER ] Yes Yes Yes Yes Yes
WS R 0.061 0.091 0.096 0.077 0.093
FEA T 289 289 289 289 289
TE AR5 POARIETR ;% o e 3 R FRORTE 10% 5% 1 %K P 3. FIE.
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TSR B A P CRIVILG B 0k /0 ) iAot ) 1356 1525
PRI E BT IA , BAS BIBGUE . JHAT R
() B0 375 TR A IR IR 1 32 15 4 G+
M BT AR SRS ECEA SR MI RS |, X P
S F) 5 YLl B EE B 7 i FLR R
MR 250 N A 165 7S R AE AR 25PN A
1o PR AT 3 e I AR A 2 R AN R 5 A, ra
BRI 32 1 2 2 T, T S R 2% AR R 2 2
s IR A A 25 23 I A . I AL
XA WAk 25K RS B AN (BN 4557 , IR A i 2%
PR MAEBATE R ABEETF (YR
T 7 Al A A IR B R AR
K2,

5 BN TR (3) i R 25 AR B I PRk
N o B TR AR SR B R RS R — i AR
R B RN TE 1% K F R, Bk, Y
FENGBLARIE N 0.1, Hoy= A AN R A YA 2
5 BE B 2R 2 1 5.69% , X AR WAk 25 2R — i
KA AR 21N 10.66% , 111 H B0 AR R
RN AP AR 25 SR IR S8 16.26% o X HEAR
I3 B (4) L (5) R LK B, e a) i - () 22 B50d
SRTE 1%KL 25 1, SRS SRR .

AN, FEZR 4 FISR 5, Z# B FRETE 10% K F-

45 H ol

L IE 3 (0.146) , HIIPRZLN 81, F 32 7 (1) 52
OB AR ET DA 0 R R RN A
RATIRER . AR SCATKT 85, % 4t 24 T U A
IR PUER , IF BB B R BB R g 1,
fat HEARIAE 5% K - i 3 R 71 (-0.146) , BT =
H TR SR AR IE A G . EEREA N
A A BRPELEA P BITRAT 5 R B g M, R
FY P e B R 100 6 25 119 A 0 1 F it FH AR ok
2, REAINAITE 1%KF 1 B3 0 1E (0.337) ;4% 40
INFIAG A3 I LA B, A PR TR R SRR )
RZTHIRERIE N 9% P HLBTE 1%K°F 1 B 28
1E(0.179) , BRI AR HUASER I, A5 WAk 25 2R 40 2 I b
Tl o K2 PR A I ]l G P 2 R S BRI 1 Xt
AR M 2 B R AsF [ R R AT, B /AR
B ] RGNS A E R, R, 2 ) AR R
25 U AR RS P BRI ] TR A S RO F R ™
el FE B 1%7KF 1 35 M 1E (0.197) , RIFEA I
A R R A B A AR RN E IR . —
5T, ek B2 B T REARAS T AR IR, REAE 7K
PR H AR B AR KU 5 55— 718, S 55 T4 05 )
DABRCE A P A 7 A, 4 Ak P X AR A 2 A
JENEY B B R AR 5% 7K 5 A TE (0.455)
I S N R E s N 3 S 2N TR VR i 2 |

&S5 B iEMR 47 HYB BRIY L

Table 5 Marginal effect of time preference

e[SV AN — i 593 PR R
i ) i 4 0.046 0.569%%* 1.066%** -0.055 ~1.626%%*
(0.033) (0.137) (0.408) (0.058) (0.477)
TZHERE -0.001 -0.014* -0.025 0.001 0.039*
(0.001) (0.007) (0.016) (0.001) (0.022)
TR O 0.001% 0.014%* 0.026%* -0.001 -0.039%*
(0.001) (0.005) (0.012) (0.001) (0.016)
ES QNN -0.003 —0.031%** —0.059%** 0.003 0.090%**
(0.002) (0.008) (0.016) (0.002) (0.021)
PR -0.001 —0.017%** —0.03 %% 0.002 0.048%**
(0.001) (0.006) (0.008) (0.001) (0.014)
el FERE -0.001 —0.018%** —0.034%* 0.002 0.053%#%
(0.002) (0.009) (0.009) (0.001) (0.020)
BB R -0.003* —0.042%* —0.079%* 0.004 0.121%#%
(0.002) (0.015) (0.033) (0.004) (0.044)
oAl 1 AR Yes
A 289
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WA 24 Al 3k (0 B TR R R i A 1 B R 1Y
BRI E Z 5 R 25, 55 B2 Rk
2y, (5 BRI RBONIE, A B AR, Ul
L F A BAE B (AR FE SR AN B 2, S R AT g
S A B E AR RERR A B S0 4 A4 B 6
e PR E AR 5 E AN 2 o
4.2 NE4ERE

2 16 3] A [0 20 R A T JE 2 95 R L B
2, A e 277 P9 A P ), S SOR R Ak 2%
iz 5 LB [0 i g DA A S22 Wi R 6 WA S 55 114 O
P2 HA I BRI A v] RE LA AR
1128, B, AR SCE IR Pl AR B S 74T AN
T EAR 5, SR FH IV-Oprobit -2 P A= P[] 5 5 35 1)
it 2E (£ 6) . S22 ik A RIIRBE S5 it
7 TV-Oprobit 5 1 i A K 36, 1) JH 2SLS B4 —
B B [l A A 96 T AR i 5 N A A B A O, F
{4 28.103, 3R A T HAR S AAF7EA FRAEAR B 55 T
AR B B AL o A L IEAR BT fsf 17 e
FR) ZR AT S AR ) 240 o (i I 398 K 3k 10 A R AR
[T AAERA T R ) S e 8 52 0
4.3 RBIEMRRE

88 () 4 P 0 T A TR A A B R
55 —FE T Mt m dr 5 ek 51T R &R
(730, RIVRR A e 3 3 7 18T 94 A R T 0 G 32 01
I TR g o ) D 3 SO ) e e 48 0 B R M4 7
F¥ probit |15, #5451 7. AT IEE], 51 (1)-3) M E
LS Tl -5 >R A 8 B A 0 1% . 5% AT 1% 7K |
B3 AT N0, RSk e - B 3 = B )

%6 IV-Oprobit ffitZE R
Table 6 Regression results for IV-Oprobit

RF [ i RN IR
(1) (2
ST SR —0.649%*%(=5.10)
FIF [ i 4 ~10.515%*%%(-2.86)
s il A i Yes
b X A% Yes
FEA 289 289

TE AT o 2 e, R

®7 RN

Table 7 Results of robustness test

RNEIE TRER Z 51
(1) (2) 3)
FUEEMRLE  -0.572%** —0.462%* ~0.351 %%+
(0.136) (0.152) (0.104)
s ) Yes Yes Yes
M X A5 B Yes Yes Yes
AR Yes Yes Yes
THEIEH R 0.1091 0.0845 0.0945
A 289 289 289

e X5 (1) AR RYIEA TR BRASUN Al T, SRR U B ] 02
Fatdi
REGRN IR BERR], AR A 18] i 4% 4= )
A2 R Y TR O ) B A A5 R — e ARk

[, 2% 8B A S 4 Fh 2 B AR Ao Jy =X ] fig
FAAE 22 5 AR AR SRy 4 i 28 s i AR ] 04
BRSO i R 72 Y R BRI R A B
ik
5 H—Hifie
5.1 R AT BIETIER

o W R 3R A — e 2 7 DL A e R BB, AT
A3 it 45 A\ — 5 I [E] FTGE 5 e IR Y, © A BIF5E Kk
B, BTGV E AT E—E R BE b Al DU
BRI BIBERT , S m R S O P ORI R A
RSN GRS B ) 7 O B o s 28 11 PR L 51 e e B R VS
2% il AR PN ) i T ) £ ) A 24 SR A ) 49 o £
R 43006 3 At ) J7 AT 1 A8ONEAG 5 . AR
PR SCBR O, A AR 25 e Ty U3 3 A
% 2 RO A AR 2 3 @ HE ST IPM 7R i He il
QAT AR GE AT, e 8 thi &0 ¥R H
H ¥ probit AT 4347

(DG BRR N AE i R 48 2 B Y DG B0 3
R B AR BN RS X S 45 AR 1)
KA R BAT B B R T, A 2 0 1Y
PP TCEARAFAH R FL AN, XL R E /T
SR 1) g 7 A= 52 7 A 25 52 30 (1) JIm A []
i Jef FA P T AEAS A A5 0 B R A W AR 245 118 28

© 2B A IHEAT IV-Oprobit 58 T HAR FAME ARG 8 , 4 T RS R Rl e i EAT 1D, 2R3 W, Tag e o Az ]
A SRR S REOIAR R . SH IR ST IV-Oprobit R T HAR I SMEMERURIG . 7% H TV-Oprobit BU& 145445 , R 2
TSRO (2) B 2E A IEART AT G2RRH], AR D5 T AR H ) [0 A R EOR 25, U AR SC T B AT 3 RAME VR
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HINHEATIENIE . G55 LR 851 (1), B A4S T 2%
RHIAE B IR ZEONE (3.435) , 5 el -1 R 5L
FH 2 (=8.036) , 1ha WA 57 FH 428 177 2 11 5553 B 1)l - %o ¢
FURNAPA 25 B g (HIFAS i3 . X T R
SERN , b AT SR T TAEAEA P [RIBE A A 2
A S TR PR R, 00 i LATE A0 A (o FH U6 IR A R
852, R P B HR PR E R BUE YA 250 i
FIEROR

(2)IPM 78 e, TPM 7 78 25— 5 T8 b 23
O RIRF AR UGE |, 5 2 2T SN s ) —
D7 SRR P A R R R AE AR 2 HOR
VEAY o ) 4 749 52 el 2 5 25 PR TPML 7R SRR 1T
A7 B (2) AT TPM 7R i 3 b S He 5 ) i 4
MIAZHIN . TPM /R 75 JE AR AR A P A R
JERS T A IPM 7Ry 50, <2 " IRE R 1, 57 I E R
0. 45 UL 8% (2), B[] & 5 IPM FHEhb 22 H 15
(1) R EHE 10%7K 1t 350 171 (-9.836) , 5 5[] i
U Z B, U TPM 7 i 3 3t mT DA R At [ia]
TRbF W e o AR FSCHE AR S 1T & 3 IPM 1%
A R B A AR 2 RIS E (AR AR
BRI —Fp A = B I E AL, v AR M A P Ik E

=8 WHERSH
Table 8 Analysis of moderating effect
(1) @) (3)

I 1) i -8.036 1.051 —6.946%**
(-1.57) (0.25) (-3.70)
I Tl 4 6, 9% 2 T 3.435
(0.52)
s ] s < TPM i -9.836*
(-1.78)
A i i 4B AR 1 0.979
(0.34)
Uiki0 3¢ 0.455%* 0.450%* 0.453%*
(2.50) (2.42) (2.52)
IPM JE4 -0.120
(-1.16)
FARBE -0.017
(-0.28)
oAtz 1 AR Yes Yes Yes
FEA G 289 289 289

TE BT EART FE AT IPM S ELAR P AN RITE e HE AT
THRBASE HAR B SN IL, KO T LIS B 2536 o
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AR PR AR p e e B BB A S
3 IPM /R Y FE L, {H TS TPM 738 Y0 3 07 B 1 4 7
X M 7RI B 2

) FARKE U, FARFF VR A ILTITHE Al
AR FEINEZ — SR P8 T 24,
AT, AW AR 25 10 R AN TR 3R 15 3 25 52 21 s ) g
IR sE I, 7E 5 (3) AT He AR5 I S H: 5 B[] i
IR I, BORFE IS R ACERAR PR R S it
FARBN, “RE"WAE R 1, IR 0. Z5RIHES
F1(3) , B A 5 B AR I 58 5300 R BOFA
=, Ul WIHE AR 55 6T B 1] i & 1) % i A OF AN f
Fo XA RERE B O E AR BRI REFE A A 0 B Y
EVRAHARIE R
52 BTERBERE

ANV FANE) 0T LI SR T B 2577,
AP B SCA AR E T A P 122 2] i A4
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TAF AT By 7 AR R ARAET 1 8OR 7T BE
FETE2E5E . TRV RN I FEah |, i — 25 B 4
ANF ARSI 3 Rl )y IR AR A A
BA R FVE . A SOR 632 208 18 B 0 4 (ER Ak
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AT RESE K Ry e SCAR K P T 22 0 TR i 25 T
FINENRE T, AT LLsd ik = S8 = A AR 25 10 F 7
25, TG b PR RN R AR AR SO K 4N RE
JIRPERE AT BB RE T LeAscAT FR | 38 H R s 28 05
il A= WA 24 5 DRIt 5 28 A TS A= 0 AR 24 7 e A A
O AR TS B AR P R AE A 24

G (3) F1(4) v, P 20 SCAR 7K P B[] g -
IPM FEHE ()38 BN 8.3 . UIH TPM 7 S b i)
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Table 9 Heterogeneity of moderating effects
R SR (e w/ s o SR Ak TR AR eeiw e
(1) (2) (3) “4) (5) (6)
I [ i - -33.884 -7.196 -8.996 ~11.673%** -4.563 ~12.588%%*
(~1.46) (-1.42) (-0.48) (-5.04) (-0.45) (-4.84)
P T i e B 2 A 51.712%* -1.500
(1.96) (-0.12)
Bt Jia) i 7 < TPM 2 13.210 9.392
(0.63) (1.35)
B T i B AR S5 I 15.450 4.828%
(0.95) (1.76)
G BRI 1.007 0.018%* 1.265 0.447** 1.670 0.491%*
(1.21) (2.36) (1.84) (2.47) (1.98) (1.97)
IPM 0.330 0.595%*
(0.52) (1.67)
HARRE -1.563 0.754%%%
(-0.85) (5.66)
oAb ga il s i Yes Yes Yes Yes Yes Yes
A -3.826%* 0.293 -1.048 0.555 0.885 0.237
(-2.50) (0.33) (-0.25) (0.40) (0.15) (0.22)
PR B R 0.3882 0.2197 0.3262 0.2522 0.3781 0.2352
FEA 69 203 69 203 69 203

T 08 3060 32 151 9 58 SCBUHEAT R TEAR AR B B 45 R , A1 SR, B 9 RSB ARSI 0 5 L IRAF TR 2 0] 2 57 , IPMUE B Y
SEH WAL 22 55 WA RARE ) 7 sCR G A I S S Bt

G (5)F1(6) H AL SCA A2 H s 8] i 45 Fl 7
ARSE VN 58 B30 25 0 e SRR B3, 3R
2 A S5 YN B 98 755 7 F X SCA KT D AR R A 3%
ST, AT DL RCH 55 B R R d B 52 o axX ] g A
REARBE VN AT LU 808 A P B R R A E A R
INAT, Ho2 2 TTRE 3G, X SCAR A ARG 174 A 7 i
BrAE R EE K T SCAR KA AT DL Z R E B
RIE R S BAR HARTNIEAEAMANT T WAk 24
A B, SRR HE 5 = A S
AR AR A PR AN E AR 2
6 ERSHERT
6.1 #5it

AP RN I S RO Y
e 5 Ak S (0 SR AR K . A SCLAA A 25 1],
T 2021 4 PUJI A 6 SHA AR E S , 72 M AR AR
Z5HE) BRI LA L, SR A T probit A5 7 SIEIE 43
BT B B i e 0 A= A 245 R A B SR s i, S A )
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ProR g ARG R AR G I B AL e TAE A AE
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(2) s (Bl 2 Xo 4% 2 () A= ) AR 24 R O i BB EL A
3 B I 5 ), BV ESE ] i R AT A e A R 1) R
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(3)AS[RIHE ) 77 2 P ok i 1) i 2 4 400 sV 1 A
Jr 2255 o IPMRTEEEHLRHE 7 =XnT LA &5 il B
() i 4 %k A 7 B 3 DR SR 3 1) 70 ) R A B
TR AR 257 R e SCAR AT 21 I 88CR A T SC
AU BARFE VK SCA K- 2 BRI T
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Impact of farmers’ time preference on their adoption

intention of bio—pesticides:
Based on the moderating effect of agricultural technology extension mode

WU Jungian, YAN Yu, JIANG Yu

(Institute of Western China Economic Research, Southwestern University of Finance and Economics, Chengdu 611130, China)

Abstract: [Objective] Time preference is the psychological preferences of actors about the current
and future utility in cross-decision making. The preference for “current utility” or “future utility”
of pesticides is essential for bio-pesticide adoption. [Methods] Based on the experimental data of
farmers in Sichuan Province in 2021, this study analyzed the impact of time preference on the
willingness of farmers to adopt bio- pesticides, and further examined the moderating effect of
extension approaches on time preference. [Results] The results show that: (1) Time preference
significantly weakened the willingness of farmers to adopt bio- pesticides, and farmers who pay
high attention to “current utility” always showed lower willingness. (2) The moderating effect
suggests that agricultural technology extension measures, such as the establishment of
demonstration bases for green pest control technologies, could inhibit the negative impact of time
preference on farmers’ willingness to adopt bio- pesticides. For farmers with different levels of
literacy, the moderating effect of extension services was heterogeneous. Free distribution of
biopesticide products had a more obvious positive effect on farmers with high educational level,
while technical training had a more obvious positive effect on farmers with low educational level.
[Conclusion] The high time preference of farmers leads to a preference for the “current utility” of
pesticides, resulting in a lack of willingness to adopt biopesticides. Agricultural technology
extension can effectively mitigate the adverse effects of high time preference, but attention should
be paid to adopting differentiated extension methods for farmers with different levels of education.
Key words: time preference; experimental economics; bio- pesticide; adoption intention;
agricultural technology extension; green control technologies; Sichuan Province
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