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Impact of digital meteorological information services on the
climate adaptation behavior of rice farmers: Based on TAM
and TPB integration frameworks
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(1. School of Economics and Management, Zhejiang A&F University, Hangzhou 311300, China;
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Abstract To explore the influence of digital meteorological information service on rice farmers climate
adaptive behavior and its mechanism, under the construction technology acceptance model-plan behavior
theory (TAM-TPB), based on the integration framework of 713 rice farmers in Hubei province, the impact of
digital meteorological information service on the rice farmers climate adaptive behavior are analyzed by
using the OLS model, mediation effect model, multivariate Probit model. The results show that: 1) The
digital meteorological information service has a significant positive impact on the climate adaptive behavior
of rice farmers; both perceived availability and perceived ease of use positively affect the climate adaptive
behavior of rice farmers. 2) The perceived usefulness and perceived ease of use promote the climate

adaptive behavior of rice farmers through the mediation role of behavior attitude and perceived behavior
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control, respectively. 3) The influence of digital meteorological information service on the climate adaptive

behavior of rice farmers has differences in resource endowment. 4) The digital meteorological information

service is conducive to activating climate adaptive behaviors such as adjusting agricultural time, adjusting

varieties and purchasing agricultural insurance. Hence, the government should expedite the development

of digital meteorological information services to enhance rice farmers” risk perception and guide them to

adopt climate-adaptive behaviors.

Keywords digital meteorological information services; rice farmers’ climate adaptation behavior; climate

change; TAM; TPB
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Table 2 Regression results of the influence of digital meteorological information service

on the climate adaptive behavior of rice farmers

IR L
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Variable B 1 o fm 3 B4 w5 B 6
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Age (0.007) (0.007) (0.007) (0.005) (0.005) (0.005)
TR 0. 078 0. 078 0. 078 0. 057 0. 056 0. 0565
Years of education 0.020) (0.020) (0.020) 0.014) (0.014) 0.014)
55 3 o B 0. 230% 0. 2493 0.236% 0.160% 0. 172%x 0.164*
Number of labor 0. 124 (0. 124 0.123) (0.088%) (0.08%) (0.088)
KRG I R 0. 098%* 0.095% 0.096%* 0. 074 0. 072%* 0. 072%*
Whether there are CPC
members at home (0.050) (0.050) (0.050) (0.036) (0.036) (0.036)
R —0.239%%x  —(.245%xx  —(.236%%%x  —0. 161%%x  —0. 164%rx  —0. 159%*
Land fertility (0.069) (0.069) (0.069) (0.049) (0. 048) (0.049)
HE#E 251 0.086 0.086 0.081 0.062 0.062 0.059
Discharge and irrigation
conditions (0.061) (0.062) (0.062) (0.043) (0.043) (0.043)
K B —0.028%x  —0.028%x  —0.027*x -0.020%%  —0.020%*  —0.019%
Number of paddy fields (0.014) (0.014) (0.014) (0.010) (0.010) (0.010)
FHEA 1R PR 0. 133%xx 0. 1365+ 0. 1365+ 0. 093k 0. 094wk 0. 094
Number of farm machinery
owned by the household (0.033) (0.033) (0.033) (0. 024) (0.024) (0.024)
el A 5 T 1. 178%#% 1. 165%% 1. 1625 0. 859 0. 847 0. 848
Proportion of agricultural
income 0.178) 0.178) 0.178) 0.128%) (0.128) (0.128%)
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x2 ()
OLS#i# OLS Model Oprobit 74 Oprobit Model
AR
Variable A1 Y 2 i 3 LAY 4 i 5 FiL 6
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
KRG A 47 R 0.007 0. 040 0.009 —0.018 0.005 —0.017
Whether the home has a
productive loan (0.199) (0.199 (0.198) (0.145 (0. 144> (0. 144
T2 B L R 0. 478 0. 480%** 0. 476%*%* 0. 345%%* 0. 345%** 0. 344%xx
Frequency of disasters (0. 049) (0.049 (0.049) (0.036) (0.036) (0.036)
el 0.123 0.257 0. 140
-cons (0.620) (0.619) (0.621)
FEA = Sample size 713 713 713 713 713 713

T el G ROR 1020 5% M 1Y KF E 3. TR 8 1~3 R H OLS B4 BT T 8 K405 B 45 sl it o
G X 8 A A IO PEATT S 1A 5 T 5 A58 8 4~ 6 1) FY Opprobit 73 531 X A6 84 1~ 3 R A7 G (M A 6 5 b 3% [l DR B0 A i A s AR

Note: *, ** and *** indicate the significance levels of 10%,5% and 1%, respectively. The same below. Models 1-3 discussed the influence

of the degree of digital meteorological information service, perceived availability and perceived ease of use as the independent

variables. Models 46 individually conduct robustness tests on Models 1-3 using the Oprobit model. All the control variables are

added in the above regression.

3.2 HEMIEE

B G B IR 55 Xt R A 1 M I PE AT A
FERTEINAnE-A (N ERTELE Ui e I R
Yoo —J, RANSARE R PEAT Ry 0 R A% 1T RE 23 1 1)
FEhEZ TR BIRS i ™ A 5 ) B 2R
(0 I R, R, T R AE A 2 U AR TS B0 PN A
), Ry e, A ST AR B A AR B A 5T, 2 T TR
AN, SR FH R AR T 46 AN V8 B 1 B 22 A i HL At A 1
2 BUE R BT BRSS9 LB 1 S T H AR & R
BREFALGEERS L., £ —HE
WL AR BRS04 g B A R O BL7E
T E LGB A& R R AR R R T & 2% 4
3 2%, TR I A AR B R AT IR 55 1 SR 4 43 52 B
NI R B T R AR R SR AN AR E N AT
WA HEZ B AN RPN TR B 55 8
S, PR W R T T AR Y A DG R A A 1
Ko ERNFE 3, Wald F4eit i >10, LW T 59
T HAFRR I, BER 7 o 5 — [ B [0 05 45 5
R AR S TR AR R A% R R e A
S, TR IRIE T T AR B A A stk . B 8 b 25
B B 1 1m0 09 45 5 B B R4 MR B IR 55 R R A <

6 35 AT N B RE M AE 196 SR b, &
R B IR S7E 1% 1K b 8 3% 1E [4) 52
FE AR I A3 R PEAT R o X — R ST 45 SR 5 Ak of [l
A 25 JE AR R — 8, BRI BGAIE T Ak 1145 SR A A fa b .
3.3 Ao

fift =20 e AT A SO A B, A5 AR N SR 4
AL O M 1045 AT A S EAE b A B w5 AR AT
B BEAE 50 MK b 5 2 0F 1] 5% ) R R A=A 3 7 M
110 o JEHTRT M AT LA o 47 R A A R A VR
35 T 1) 5 ) AR AR 1 S N AT R, R HA A
UE o ALY 11 RN 12 4% AT oA 4 i 4 S v A AR B 5
AN J5G 85 3 7R BT Ry 438 T o) e A A 1 AT
RAE 1% WK LRI B e m A ER . FE,
B R RAT DR S5 X e A S AT R 5 )
AT B AT LA IR S R M e R
7 R 45 1l 19 52 4= v A VB G R A A0 N AT R
7 S R ] B iR HS A IE
3.4 REMESH

IR B 22 RAEB TR G S R A A B
TTRZAEFE S R . S5 2B 50 B
N 554 AR BF 9 AR 4 55 21y g B RN AR T HEE
AT BT R RAF BIR S5 X R A A5 3 B PEAT

ORI V& DR 57 3l 3 B ) b (50 BFE D 3l oAl , 23 2 55 3l 1 20 53 8l 1 Z2 W4 .
COMRAE At A X AR P 1l 25 7 B S oK — e A B ) 5 O T A A, — B B DA Y 58 S I S5 1 22
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x3 HNEMSH
Table 3 Shows the endogeneity analysis
I A7 B F ARG MRS RE B8 AR AU IS 1T
e Model 7: Degree of digital Model 8: (/hmate-adaptlve
Variable L . . . .
meteorological information service behavior of rice farmers

HESSE SENsYE S 0. 822k
Degree of digital meteorological
information service (0.222)
T A AR5 1. 929
Instrumental variable (0.233)
422 i 2% £ Controlled variable B % il R
FEAC i Sample size 713 713

5 TR AR RS 16

Test of weak instrumental variables

T TRAR N AR TR 3 B A B 2 50 00 HAl A A 1 52 B 7 g m EOIa5 i Le ), el i Pl et [ 2 2. R 1Al o

Note: The instrumental variable is the proportion of non-farmer individuals in rice farming villages receiving digital

68. 754

meteorological services, controlling for variables as in Table 2. The same below.

x4 BAYELKLE
Table 4 Test of the mediation effect
" P 10 . 11, 12,
. LIRS T T R | ez
A2 Model 9+ Behavioral I8 R VEAT N TR AT o £ ) S IE B AEAT
Variable ;n.t't de( i Model 10: Climate- Model 11: Perceived Model 12: Climate-
1u adaptive behavior behavioral control adaptive behavior

S AT A 0. 147##* 0. 139#++
Perceived
availability (0.032) (0.047)
T by 0. 178 —0.001
Perceived ease of
use (0.029) (0.044)
TN E 0. 151
Behavioral attitude (0.074)
1T S 0 Gl6es
Perceived
behavioral control (0.060)
5 1 A8

. RELY S| SR RELY
Controlled variable
B — 2. 48] xxx 1. 968 — 1. 947 2. 926%x%
_cons (0.577) (0.687) (0.537) (0.624)
FEAS it Sample size 713 713 713 713
R* 0.158 0.169 0.158 0.273

T AR 9 R 10 FR FEAT by 285 8 T BRI AT P X R AR A 1oz PR AT S F R A PR A AR S AR TR 12 PR S S AT 45 o T SRR By A )
TR AR A O VEAT by o R R R AR
Note: Models 9 and 10 explore the mediating role of behavioral attitude in perceived availability on rice agricultural climate adaptive

behavior. Models 11 and 12 explore the mediating role of perceived behavior control in perceived ease of use.
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UER DA =N AN U e Sl < BT I N T
L5 PG E IR ST — B R AR BT L b
JEHEVE A5 0 4 I, B0 OG5 B 55 18 500 1) K F-
A S 1 B o AR A A AR PR AT O, =2 I
ZTE

i S BT PESE R o 3R 5 AT, GEEE O 2 ) B b
AR A AL R T R B N, 2R 9 SUWE LR 4T A
R RRBR M 3 R  ELTE 106 M KOF b W3 I K e
95 81 1 2 R ARAE BT G M IR BEA W
S A U AT RE R SR N T S E T ELAR I 55 T

x5 RRMESH
Table 5 Analysis of the heterogeneity

FRE 57 8y J1 B T HEE A
oy Number of household workforce Village drainage and irrigation conditions
e
Variable

PR 13 b
Model 13: Less

Wi 14. %
Model 14: More

MR 16 21
Model 16: Good

MR 15 5
Model 15: Poor

LSS ISV Sy

e 0. 265%** —0.137 0.170 0. 159

Degree of digital
meteorological information

. (0.070) (0. 142> (0.107) (0.076)
service
e BT 0.378 1.275 1.167 0.279
-cons (0.701) (1.541) (1.176) (0. 855)
A
SR et e g Fe
Controlled variable
FEAR Sample size 544 169 185 528

3.5 #H—5om

18 73 2 2 18 B AN [ A 3 LR AT O =2 T A
e AN SRR A AT RE , S BOH R 25 T0UR] RE A7 £ AH G
PSS R, SIS AT Z MR R L 5 E
2 B 5 g AR O B AR B Y — B R

Multivariate Probit #5281 % £ 5 7 S 245 B R 55 XT3
Bl RS A N PE AT Sy 5 Bl Bl A N AT S Y
AR 3R S St PN PO R R SR L
BF 8 i R 3K R Ml R B S 3 R A 3 N M AT
RAFTE B2 I A R (R 6)°,

F6 HFSSEBME BRSIEE T RN

Table 6 Impact of digital meteorological information services on specific climate-adaptive behaviors

A=A

#i# 17 Model 17

S HL

Variable TR A I

Adjust the farming time

A A 45
Adjust the planting structure

B Im A

Increase inputs

BOP G AE B ss

- 0. 098 —0.005 —0.033

Degree of digital
meteorological information

. (0.055) (0.058) (0.075)
service
i) 25 & Controlled variable e 2 il REE] LR
T —0.989 0.561 — 3. 206
-cons (0.586) (0.599) (0.837)

@ 3 3l B A AT DA LA VA 4 i B R AR AP R B R A8 S 5 38 Al Bt L I A AR PR W SR AR AR B 5 9 2l 2 R

TN PEAT A A A R R R R A R R A5 R
QMR T, SCrh IR 2R Iy 225 1
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#6 (8
FEACR: Sample size 713 713 713
i 18 Model 18
o st 0 e it SR B
Variable Adjust the Build and improve P ) ) )
. tillage . ecological agricultural
variety . the infrastructure . .
techniques environment insurance

e = = 4 2 o
ﬁ%i?’d”_‘”f‘ﬂ&%hg 0.117%* 0.038 —0.019 0.092 0. 275%*%*
Degree of digital
meteorological information
o (0.062) (0.059) (0.057) (0.065) (0.058)
service
#2455 Controlled variable B 45 il e £ e £ e £ 4% il
el — 2. 974 0.082 —0.231 — 1. 705%x —0.853
-cons (0.687) (0.591) (0.581) (0.755) (0.596)
FEAR Sample size 713 713 713 713 713

T BEAL 17 RGBT G 0 55 %0 R e e 0 80 A i 1oz P A7 A B9 5 00 5 A 18 PR FE BT 4R B IR 55 3 i o 2 3 A A A0 3 B

AT R B R

Note: Model 17 explores the influence of digital meteorological information service on passive climate adaptive behavior of rice farmers.

Model 18 explores the influence of digital meteorological information service on active climate adaptive behavior of rice farmers.

4 ZFHit587R

AW HT TAM-TPB % & HEZ2 , A W b &
713 ;AR AR 0 A AR A3 T AT R AR B IR 55 %
T A A A 35 O AT R 1) 5 ) B FL A FH ML, BF 5% 45
WT : DEF AT LIRSS 6e 08 48 7 f 4k 1y < f
& N PEAT R 5 20 BN T A BN By A Y AT ) R
A A IE N R AT R AR B AE s . B A3
B 22 BT, JR 1 gy P o BRI AT Sy AR 32 R A R
YN AT PR AT R BN AT T A A A A R A
Ted AR SR 8 A 38 I PR AT O 5 30 DA U B £ 32 ok
BT RGAE BRS04 6 R g 57 8 01 B0 R
> B b HEVEE S5 A G 0 R A A R PR AT R T AR
FHOAE 52 DB F AR B 55 R R A A
FF RT3 gt Aol A K ARl R 5 3 R S IS AT
FEAE B I M) 52

BT LRTF RS, TR R LU AR

DB B3 — L5 Bk Uiae, 42 7t
AT G BR MR FHKOE 588 R R A B AL
I 4 1 FE 15 TR e KRR B Mkt A F R IS4 5 B
[ =2 77 R A A 3 P AT Sk AR LA A B 5 2) S I
BT REEE  NBBELN B TE IR ERIRS M
N5 32 T [a) s R A= 3 W 1 A7 o 18 2 AR 153

FIEL AR TR AE , 4 i A5 AR W 0F A AR K H I RE 1, AR
A b5 SR A A s 3K AR P AR BE 1Y BT R
A, R ERIREE . AR AR5
AR A5 A A ) G R AIE B0 P i R By R A
Jith ) S it 7 8, 515 A A B S TE A Bl 9 DR
A, g G AU R R e RO OE D R AT O YR
;MR
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