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Influencing factors on agricultural water saving

technology adoption behavior:
Based on the protection motivation theory and transtheoretical model

XING Xia', XIU Changbai'?" ., YAN Ye'
(1. School of Economics and Management, Inner Mongolia Agricultural University, Hohhot 010010, China;

2. Inner Mongolia Academy of Agriculture and Animal Husbandry Sciences, Hohhot 010010, China)

Abstract To explore the role of cognitive factors in the formation of farmers’ agricultural water-saving behavior, based
on the theory of protection motivation and cross theoretical model, this study analyzes the impact of farmers’ cognitive
factors on water-saving technology adoption behavior by using generalized ordinal logit regression model. The results
show that: 1) Farmers’ cognition has a statistically significant impact on the adoption behavior intention of agricultural
water-saving technology. Higher perceived severity, perceived vulnerability, self-efficacy and response efficiency lead
to higher level of agricultural water-saving technology behavioral intention. Return factor and reaction cost have
significant negative impact on farmers’ adoption behavior intention of water-saving technology. 2) The behavior stages
of farmers are different, and the influence of cognitive factors on the decision-making of agricultural water-saving

technology is heterogeneous. For the farmers at the pre-thinking stage, the variables of protection motivation model are
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the incentive factors affecting their behavior intention; For the farmers at the meditation stage, perceived vulnerability,

self-efficacy and reaction cost are the main motivations that affect their behavior intention; Farmers iat the preparation

stage are greatly affected by perceived vulnerability, return factor and response efficiency; For the farmers at the

action stage., perceived severity, perceived vulnerability, reaction cost and return factors are the key predictors to

promote the sustainable use of agricultural water-saving technology. Therefore, to promote farmers’ behavior intention

of agricultural water-saving technology adoption, the government should formulate targeted and differentiated incentive

strategies according to farmers’ different stages of willingness and behavior.
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Fig.1 Conceptual framework
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Statistical chart of adoption score frequency of agricultural water saving technologies
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Table 2 Results of confirmatory factor analysis and reliability test of cognitive factors of farmers
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Table 3 Results of model parallelism test and fitting information

H58 7R A7 PR AG 0

Model parallelism test
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Model fitting information
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Log Likelihood
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Freedom df
BE M Sig 0. 000 0. 000 0. 000
Significance Sig
FEA 1307 1307 1307 1307

Sample size

MNP A8 e A A5 RO AR I e AL (D)
BENIE, X —4598 5% B 45 e B H S TR
FAECTWIFR A A — B, SRR AR L K5
AR 22 I (A A 1 A v 1) AR R A o 2 T ARl A 7
2250 . [F) I 0 BE A% B G 1) BE AR T K R St £ 1 L I
1713 SR 290 AR M T 7K 1 AR 1) 5 BE AN AT Ry AT RE A I g
K, ZHEREEL T REERR. B SR
1E . R W2 208 R s A AR P S ) TSR N AR
TOREAR X ATRER th TR R 52 BT R R A
B ) R A A T T By T R A K
AT KA I RE A A 14 4 Ak LK B2 ) B A 4
YR AR R A BRI T7 1 o DT At 2R X AR g R
MEEMAT R, AT PRl T 10 B
A 56 HL A OO0 IE RIS AR BB i
i 1) 2R A MY 5 7K B A SRR A B A S A B
O Sk N AT B e R AELBE AR L B SRR AT 37 BURF
TR AL TR BER . BURRMET IR 95 R B E A
1 R WG BRI 55 B A 7 O AR5 K
TR R T BR 2 SR ANAT R O, X
S N AEME B SE RN LT BUFHET IR 55 —J7
TN T A Xk Al 35 7K B AR BT, 55 — T 1 il
A S A U R R < O 5 L SR SRl A L 8> T
A B B T A T AR R VA R OR
BN BT BeA A B B Ak 57 B J3 i He Aol

WA i H 28 B 5 Al 9 K AR B A R A AT Z A1
BEMEXR,. X5 &5 MR w8 —
., HIFH AR Z Ui & £ N T, FE 5 E &
ok E DA Ry 3 FBE A 55 3 1 b AR
IS (LS R R HL 25 RN T BUE I RSUR AS
iRT
3.3 RN S

BRSO 2 B T A A AR AR R AS AR B L
T o R R AR AR X AR P BE RS [ Al T K B R
K BEME R A E e . A2 BR T iR AS 5 AL
A& P IN T AR T 7K AT S 78 Y48 A 1 30 BR800, B
RUAGTHEE Ran3 5 Wian . oI LA H L B ™ 5 sk
HIMESSME . B FRALAE L N AL R L RN A K ] 4 [
TR A T TR B B ) A PR U 3802 B e AT Oy
T 1) O PR ZR AR AR R T RO ™ E R (OR =
—0.063,P<C0. 01) FI 52 i il A< COR = 0. 083, P<<
0. 01 X 4tb F WU 5 Fr Be e IOR AR 22, Ik,
I A R 18 E Je M M Y DA R AR AR %
AR R A A R S e L B B AR R Sy B 1 1
KEES A . FEDTE BB B 55 1 L A R ARE AR
N BCAR Y A T 106 i 3 R g, L JER R 595 M
SN AR (4 ZR R B, 6 WY Bl — 35 1 SRR R
PR PR TF R B B R B E AL, AR
B BRI B B R BOCH IE , R W] A TR AL AR AR . 3 3K
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Table 4 Estimation results of generalized ordered logit model for adoption behavior of agricultural water saving technology

KA (1) Model (1)

i (2) Model (2)

i (3) Model (3)

i =N — vp s — ey — gy
£ N RS . FrifE iR . FrifE iR
) £ 4 . EXe . EXe .
variable Standard Standard Standard
Coefficient Coefficient Coefficient
error error error

JEH ™M Perceived severity 0.247" 0.064 0.303" 0.064 0.625"" 0.119
I 55 P Perceived vulnerability 0.066 0.067 0.542" 0.066 0.441* 0.090
A LB EE Self efficacy 0.110 0.073 0.162" 0.070 —0. 104 0.102
JZ % B fE Response efficiency 0.168™ 0.071 0. 355 0.074 0.111 0.119
JZ W A~ Reaction cost —0.366"" 0.068 —0.056 0.063 —0.164" 0.088
[ #; K F Return factor —0., 187" 0.064 —0.259™ 0.063 —0. 353" 0.095
S Gender 0.001 0.135 0.044 0.131 —0.102 0.191
FEIE Age 0.022* 0.006 0.006 0.006 0.013 0.009
ZHH P Education 0.209" 0.025 0.124™ 0.023 0.097 0.034
F A T T Village cadres 1.228"" 0.263 0.567"" 0.201 0. 885" 0.224
A 57 3h 1 5t 0.008 0.225 0. 157 0.219 0.627" 0. 335
Proportion of agricultural labor
Bk Mo 5 R AL R B 0.017 0012 —0. 006 0.011 0. 009 0.015
Fragmentation degree of cultivated land
Al A L —0.046 0.212 0.214 0. 205 0.103 0. 317
Proportion of agricultural income
BN HES IR 55 0.355™ 0.173 0.355" 0.153 0,711 0.197

Government promotion services

[ESTOR N
T (2) LS

wx Fll % SRR RIRTE 1%, 5% A 1076 MG /K P b R 3 s QBEH (1) S “ TR 8 [y Be Al L T UL WE 48 7 R A7 30 7 B B,
PR TUE B BeRH B T v AR A AT B B B R (3) S TR LR R A I BOAH L T AT S B B

Note; (D *%% , %%, and * represent the significant of 1%, 5%, and 10%, respectively; @ Model (1) is the “pre thinking” stage

compared with the “meditation”, “preparation” and “action” stages; model (2) is the “pre thinking” and “meditation” stage

compared with the “preparation” and “action” stages; model (3) is the “pre thinking”,

compared with the “action” stage.

WRPHIARRINT I A AR B . X FAb T
T4 5 B P A 0 R b SRR 555 1 | S R Ak B R B Wi
AR H AR R Y 2 i K DN ER L R WL AR T B B
R 2 1025 I B R T 4 75 30 R A T
SR AR AR AR Y K B AR OCR . A 8142 [
TR AE XA B B AT A B R R . X TAET
Fr 2l B BE A0 A 7 o i JR A 7 A | SRR G 55 L S
I AR I 41 DR 5 5 Al TR A 15 AR B 11
FEG Ty, BARRA ™ A 0 G s 1 4
T AR RS A MY Y K B AR B AT S 1R T B A

“meditation” and “preparation” stage

A LA PR U o 7 X R AT O B m . A SRR H2
15 2 55 E
3.4 TREMEKRI

SRR 5 1 AT T SR AT A ) AR
L5 7 R B AR A N R AR AT A 0 i R AR
FEAG A P Al 5 K B AR SR AT R 1 52
Wi, 0H 25 SR (3% 6) S, B ™ i M LA G 55
PE L E TR EAE R AKCRE AN ] PR AR e Y e
PERG G . 5 2Z 1 09 [0 9 25 545 — 350, AT LLIA R A F
FESIE R,
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Table 5 Marginal effect of farmers’ agricultural water saving technology adoption behavior

7 TR 2 B Bt LR B e B B 173 b B
Variable Pre-thinking stage Contemplation stage Preparation stage Action stage
SR ™ —0.063(0.012) " —0.008(0.011) 0.004(0. 014) 0.068(0.011)

Perceived severity

TR0 e 55 1 —0.031(0.012) ™ —0.077(0.010) 0.063(0.012) ** 0.044(0. 009)

Perceived vulnerability

EEi% 43 —0.025(0.014) " 0.040(0.013) " —0.013€0.014) —0.002(0.010)
Self efficacy

N 3K e —0.055(0.013) —0.010(0.012) 0.057(0.016) 0.008(0.012)

Response efficiency

N %A 0.083(0.013) ™ —0.066(0.012) " 0.005(0.013) —0.022(0.008) ™

Reaction cost

HE S 0.033(0.012) 0.022(0.012) " —0.022(0.012) " —0.034(0.009)

Return factor

@ e | oxx o P RIFRIRTE 120, 5% M 10 MG KT | W3 OS5 M hhRfER,

Note: @ #*x , *x , and * represent the significant of 1%, 5%, and 10% , respectively; @ The standard deviation are shown in brackets.

Fo REHKE
Table 6 Robustness check

K% (1) Model (1) KA (2) Model (2) T (3) Model (3)
TR EL ey ey N
AL N T 7 1 N T 74 1% N T 74 1%
Variable Standard Standard Standard
Coefficient Coefficient Coefficient
error error error
SRR M 0.2427 0.073 0.291" 0.073 0.629" 0.133
Perceived severity
TR A s 55 1 0.090 0.090 0.720" 0.088 0.579 " 0.121
Perceived vulnerability
EEi%3 4 0.187" 0.092 —0.115" 0. 087 0.231 0.190
Self efficacy
SN 5% RE 0.207" 0. 081 0.406"" 0.084 —0.004 0.135
Response efficiency
SN A —0. 369 0. 069 —0.063 0.063 —0.188" 0.088
Reaction cost
Bl 2 5+ —0.197 0.067 —0.263 0. 065 —0.363"" 0. 099

Return factor

TE 2 BR TR 0 L A BT SEAL S A% o 88 7 ) e P A 8 A 3

Note: Limited by space, this study only lists the robustness test estimates of the core explanatory variables.
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55 B B89 DN — U P A B R A T A T AR
ZNAT SR DR ZR A SCHRAS [R] L A BF 52 2 T B e A
B A T R IEAT 4 RN 1w ) AZ AR B BEtEAT X
AT B g 1 40 3t 4 42 A ™ R R 4N 1Y) 3 22 A8 Ak ik
fe, HE—2BR M XA logit [0 A48 8 73 4 1 &
ISl LB 25 DR DR 30 A [ B BEAR P 35 K AR R
AT R ERAGR T S — RN R
XA T KA K ANAT O 1 BT ST B R
e S R e SRR 5 L A TR AR R S N AL RE
S B g K AN Y K B AR AT D R 1] R AT
LS AR R A AT AR B AR AT N R 1 AT e
TR . B8 AR BT AL 54T S B B A ] L 4% A
PR 3R o Al 35 7K B AR T S AT S 1 52 Wi A A St Tt
Ph o Xt T Ad T S S B B A R L SR A
TR 55 0 L E TR AKRE L 5L AL RE L BN A K [ 4
DRl 24 2 R W LA Oy 1) R IR &K ke AR L
BB B A A T R U B R VA A S R 5 L L XS
DA FP B 11 3 A RE AN BN, AR 2 5 W AT O R 1 A
TR, Kb T o5 B Be A4 2 R A b B I
SR 55 P L[] 48 R R0 6T BV Al e 9 S K RE Y R
WAL o WX T4k AT Bl B B A 7 R B b
i 78 g RS A T 8 S R AR S 8l R R
A5 KB B S R [

BT UL ESE AR TR A RO Al 3 K 3
ARRINAT I 28 5 A AL B2 B Ak o 22 T 8 1 B 52 i, 38
32 BRI 2 A 82 0 L ELAEAS [ B9 4T 2 B B . 4% A
PR 45 7K 52 A SR 1 TR JE AT N B R A A 25 5
L ARG AP AN [R] 69 3 B AT SRR A 5 B X
26 A F Ul SRS o TRD I B 0 R DA DR R A
SiR A AT IR L DRI L B AR SR AR R R SR 98 T O 1Y B
SR I T o A I A T B A T L
HUAR i AR T K AR R NAT . W T AL T8
AT KA R AT oA B A 5 A A 0] COLEL B BO B 4%
FEASA S d T R DA 4 5 e R T BT A S BRI X
TAb T % B B iy e Rz R i i S A A RE S8 B 2
ZURME Y R BARTE YN LA P TR 20 1 g Al 1 7K 42
AR R T BAS TS8R AT 7 95 VIS 4 FoR
A7 FH A9 SR A {EL K P 0 B R 48 A 7K SF ] Il i o
SE A BT A 352 Al R FH AR 5 K AR B8 AR U T SR
HINUG SR L S AR P AR T AR R SR g B AL S T B Y
Lo SCHE T R HOR A T SR L 2 g R R 9

0 E SRR A . X T AR TR A TR EOR R 94T
Sy oA e R R A B o B B AN AT 3l B BO B A< A
PR o b T A B4R 0 T L X PEA S PRt X T Ak
T A B B B AR 0 R i e H o K B R A k15
BLFR K 18 & 3 BN RIKOF . LR AT i 57K
AR B A TEF- 5 ARS8 AR5 55 R0 7K B8 I8 i
BRAE KA AR T B A T BE L B e AR T K R
RN KPR K i 98 Y e 5 P A 2R T 4 e
TKEAR PR 5], WX T4 T REABA RN T
o el AR o R R (TR 5 o B B A il = L T
F18 155 AP AR P BEAT ) T AR SR 4 DR SR
fi] 1 ) I AT D BZ
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