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ABSTRACT

In this study, we investigate factors influencing climate change adaptation behavior among farmers using structural equation
modeling. We examine interrelated causal relationships between contextual factors such as information searches, willingness
to sacrifice, and trust in government, along with risk perception, attitude, and farmers' adaptation intentions. We also assess
the relative importance of these variables in shaping adaptation behaviors. Data were collected through a combination of field
and online surveys targeting farmers aged 19 and older in South Korea from September 2022 to April 2023, with a total
of 642 respondents included in the analysis. Confirmatory factor analysis was used to verify internal consistency, convergent
validity, and discriminant validity, while path analysis determined the significance of path coefficients. Information seeking
and willingness to sacrifice significantly positively influenced risk perception, and willingness to sacrifice and risk perception
both significantly positively impacted attitude. Furthermore, information searches, willingness to sacrifice, trust in government,
risk perception, and attitude had significant positive effects on adaptation behavior intentions. Among these factors, risk
perception was the most influential. To increase risk perception among farmers, information seeking and willingness to
sacrifice, which have significant impacts on risk perception, should be encouraged. Additionally, given that attitude
significantly mediates the effect of risk perception on adaptation behavior intention, it is crucial to shift farmers' attitudes by
emphasizing the value and necessity of adaptation behaviors. Although this study does not comprehensively consider variables
such as societal, economic, and policy factors in developing a behavioral model, it provides valuable insights for promoting

adaptation behaviors among farmers and offers practical implications for policymakers.
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Fig. 1. CRAB model
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FAFe BAE YFEF(Outer
Model) F+= &% X §(Measurement Model), ZrHAHS 7+
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(Structure Model)o]2} it
T-ZH A g (Structural Equation Modeling, SEM)-2
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S ZEAVME EFHPYA] B2 (Covariance Based
Structural Equation Modeling, CB-SEM)¥} K22 A A 5-
TZHY A R ¥ (Partial Least Square-Structural Equation
Modeling, PLS-SEM)2.& ¥}t CB-SEM2 7|& o2
A3 AjtstH, PLS-SEM2 7|& o] &0 Aghatx] @
T Ao AT JgRAE AREA B o
o ARSIt webA PLS-SEME ARE oS At
AL B4 A4 wasle o S8sel. sAg 14
70| 7Fssit}. PLS-SEM2 CB-SEM¥} & B|H45
¥ (Nonparametic Estimation)2 ARE-5}7] W&o HE
A717F A #E20] Aol FGHEA] ghEjRte BYS
Aol ojggo] fitte AHES 7HAI Uth(Choi and
Song, 2020; Hair et al., 2014). & ¢14+= PLS-SEMS &
galo] 7129 WBIES BuT N2e 7 THERY
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Table 1. Research hypothesis
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Fig. 1914 3 E=E AZ4E AR 1He] L2841 =
AL, A (2), A Q) Zo] AFLHL] HPo s
T om 7+ 219] HEAGx(Path Coefficient)o]] et -2
d A< &9l Table 1014 HHE A7 AT
RP = BIS+ By WS+ B, TG+ e, (1
AT = B,IS+ B WS+ B, TG+ B.RP+ e, @)

AT = BIS+ By WS+ B,y TG + 3,,RP+ 31, A T+ &,
(3)

Of|7]/§-1’ IS}E‘ @E%/ﬂ,‘, WS‘E‘ ﬂ*@@'#(WillingneSS to
Sacrifice), TG R4, RPE= 919Q14, ATE HE,
A= TS HE o2 ou|dith. 8, ~ B,,= 2okt

Hypothesis
H, Information Search has a significant effect on the formation of Risck Perception of climate change.
H2 Willingness to Sacrifice has a significant effect on the formation of Risck Perception of climate change.
H3 The level of Trust in Government has a significant effect on the formation of Risck Perception of climate change.
Hy Information Search has a significant effect on Attitude toward climate change.
H. 5 Willingness to Sacrifice has a significant effect on Attitude toward climate change.
e level of Trust in Government has a significant effect on Attitude toward climate change.
H; The level of Trust in G t hi gnificant eff Attitud d cl hang
e formation of Risk Perception has a significant effect on itude toward climate change.
H, The f t f Risk Perception h gnificant effect Attitude t d climate chang
nformation Search has a significant effect on Adaptation Intention to climate change.
Hy Information Search h gnificant effect on Adaptation Intention to climate chang
illingness to Sacrifice has a significant effect on Adaptation Intention to climate change.
H, Willing Sacrifice h gnifi ffect Adap Int 1 hang
e level of Trust in Government has a significant effect on Adaptation Intention to climate change.
H The level of Trust in G t h gnificant effect Adapt Intention to climate chang
e formation of Risk Preception has a significant effect on Adaptation Intention to climate change.
Hy The format f Risk Preception h gnificant effect on Adaptation Intention to climate chang
H12 Attitude has a significant effect on Adaptation Intention to climate change.
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Table 2. Latent and measurement variable

2 715HstRE Qlsto] WAYSE Abzo]

o theh 7jele] AFolt x4
=408 Psati fele]
4, A2 w3k e dE
sHgla Yy Els B E s|AstAY sty 9
W5} gL Lt
2 27 245 Zlo] 4 Yo] ohy] Yo E A
ToALE HSPE g 245 1A} it BE
S GAE 53 FE AFLstgoH, ARjHS

2 Q7o) A Ao A%k 194] ol Y
gatos 2002 oY 20234 47 B TAle
2otel AR SR 5UL 2 FEAMAT &
Qe 7 3usto] 43| FoF

Latent Variable Measurement Variable

Reference

Ty |1 can obtain information on climate change through various channels.

Information search| Z, |[I can obtain information on climate change at any time.

T3 |The knowledge and information on climate change that I have is accurate.

Xue et al. (2021)

Xue et al. (2021)

Willingness to T, |My response activities of climate change will cost a lot of money

sacrifice Ty | My response activities of climate change will need a lot of times and efforts.

I trust information on climate change provided by the government (Korea
T,
) 6 Meteorological Administration).

Trust in . . . .

The government (Rural Development Administration and Regional Agriculture
government

T7 | Technology Center) provides several educations and technologies to respond to climate

change.

An and Kim (2019),
Azadi et al. (2019),
Park et al. (2021)

Tg |1 am experiencing climate change.

Tg |1 think that climate change is progressing rapidly in Korea.

Risk perception Ty |1 think that climate change will harm farming activities.

Zy; |1 think that climate change will continue.

T1o |I think that climate change affects psychological and physical health.

Kim and Kim (2016),
Koo et al. (2021),
Park et al. (2021),

Li et al. (2021)

3 |Since climate change is a current problem, positive and proactive solution is needed.

Attitude Li et al. (2021)
Z14 | All of humanity, including myself, is responsible for the occurrence of climate change.
Ty5 |1 will participate in response actvities of climate change.
Ty |If there is a way to respond to climate change, I will request others to do it together.

Adaptation R - - Park (2021),

. . Zy7 |1 will spend more time and money than I do now to respond to climate change. .

intention Li et al. (2021)

Z1g |1 will change my behavior or habits to respond to climate change.

ZT19 |1 need to have an interest and a study in climate change.
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2 ZHE Ao AHHQ] FFES A FAGHELG 7
Hslo] FoFstA whetrh HbH, AL Fa 2417
HiE&gog AEHY, 7|9 #3E 7M&3fchs 8210
Z+85}3 QIth(Park and Choi, 2024). Tata B 1=
71 Hsto] A7AQl folE Y Jlom, 7| T3t g
ol st dadzt Aol g FEA 5
Q1o = FHgsto] A8 E I EF AR} 22l
ZAPA ZH2E 1749 (B34S 9 9278 A2} 46878
o] &= oH F 6429 S A7t EEEHAT. &
AR 5 4F SFHPA ASA(Missing Value)7}
EAste] Pt oA (Mean Replacement)g ©]-8-sto] 2

SAE AZsAT
3.3. X224

PLS-SEM& ©]-&3l Fig. 18] CRAB gL QH 1y
23 YREgRaos 2R ARngolE 27
wiso} FAES: 7] BAE FESHT ZHET et
4 W] e Bela gelRsol ool Au, o
£ E3] Ud AFE(Internal Reliability), FFEFGA
(Convergent Validity), ZHHE}3/J(Discriminant Validity)
< BRI W AEes g AAHSTE o8 SS9
TERE AW A SHAEHJSAE Bdcte A=
2 Cronbach’s o2 WHsi AZEE AH7sl= 4
gFo| QITth(Hair et al., 2014; Sanchez et al., 2023). Ta}A],
E HFE= Dillon-Goldstein’s pE ©]-&3dto] H35H 9
Fgko] 075 39 A A= E WEShe AoE W
ot WALeel 2HEs 7o) ARAES HolFk
YEerAe RAMR(Factor Loading)?h AR
Z(Average Variance Extracted, AVE)O. 2 T3ty =
A QQAAFo] 0.75 T A1 A A2 AVEZL
0.5HT} 2% YFEPHE WA WAL )

ol

Table 3. Evaluation criteria for outer and inter model

S¥s LR 24 1119

7t 594 HUkoks 222 Fornell-Larcker 7]
HdStch(Fornell and Larcker, 1981). WS- of A
2t 72H AR B4 A3 A (1),
(2), 4 (3)°ll Hoto] HZEH(Path Analysis)= 333t
. olof A, Z Ao tE-AlAd(Multi-collinearity)O|
EAt=AE ERIstr] s EAMEAQRI(Variance
Inflation Factor, VIF)& ©]-83tt}. PLS-SEM2 ¥129] 7§
TS 7H3sHAl 7] WZol AEASE BlEsTHEe
2 FAHH EEAEZY (Bootstrapping)’| HOE FAE
AFE Eesleto] {9/44E SRIgt

E Q7L plspm I} 7] R|(Sanchez et al., 2023)2} card]
71X (Fox and Weisberg, 2019)5 ©0]-835}o] R SAZZ T
(R Development Core Team, 2023)°]|A4 &2Q1& Q&
43} ARRHS S

o H-U‘D'

o> o &
o
2
> R

AR QIGE-EAISHE E/4J2 Table 42 Zth. QI
TEASH e A, AFAY, ASeE, A4,
Ag, dsdgor LRI B

Y Heot AP HFE 47 BIE(%)9 B EREHAD
£ Alilsto] AASHRT. 8-S A HA 38975(60.6%),
o4 25378(39.4%)= YEIHTE AFA L Fd-A7H
137%8(21.3%), 9@l 2648 (41.1%), @ 1807
(28.0%), 3 H 36%(5.6%), AFH 25(4.0%)2.2 L}E}
Soh ASSEE2 S0l 447(6.8%), IE 20678
(32.1%), AEg-HZ 3229(50.2%), HTLZ 709
(10.9%) 0% FxsIict. Aul2AlS =2 ufel A7
Hj g LESI ] ZHzE 46478(72.3%) T 17878(27.7%) 2.
2 Uegon, duadgsdy ASF(H7DsdlE T
25 Qe Fels 22 498 (77.6%) T} 14478(22.4%) 0.2

Model Evaluation

Criteria Reference

Internal reliability

Dillon-Goldstein’s p = 0.7

Sanchez et al. (2023)

Factor loading = 0.7

Outer model Convergent validity Hair et al. (2014)
AVE = 05
Discriminant validity Fornell-Larcker criterion Fornell and Larcker (1981)
Multi-collinearity VIF <5
Inter model Hair et al. (2014)

Significnat of coefficient

Bootstrap confidencel interval
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Table 4. Demographic characteristics

Variable Frequency (%) or Mean (+Standard deviation)
Male 389(60.6%)
Gender
Female 253(39.4%)
Gangwon & Gyounggi 137(21.3%)
Youngnam 264(41.1%)
Region Honam 180(28.0%)
ChungChung 36(5.6%)
Jeju 25(4.0%)
Middle school graduation or less 44(6.8%)
High school graduation 206(32.1%)
Education level
College and university graduation 322(50.2%)
Graduate school graduation 70(10.9%)
) Field 464(72.3%)
Cropping system
Green house 178(27.7%)
) Conventional farming 498(77.6%)
Cropping type - -
Organic farming 144(22.4%)
Plain 345(53.7%)
) Mountain 188(29.3%)
Cropping area
Coastal area 33(5.1%)

Suburbs 76(11.9%)
Age (Year) 55.27(x11.79)
Farming experience (Year) 14.81(+12.57)
Note: N = 642
et A sdd2 FoRAIdolA 3457 gt VAVEE dZHA & 0] Sl #2 o|dgA gk
(53.7%), AR A 188%5(29.3%), SHAEA|TlA] 337 ofm] }U% EH A obefel Sl w2 AR A
(5.1%), EATIAA 767(11.9%)°] Austlon] W = Uepdch JATEZL JAVEF A5 Qe @
AT BF G710 A2k o 55H9k oF 15U0R U qo %—t« ﬂxﬂaﬂ; O E L I B R k)
Ehge. B En AL 7 AR Sg ol Bekeit
T ZA }O A = Z}H
42. 223 My} ;; ;z ]f%jo {Eﬁ o AR IR 2 )

Table 4= 2] 4Al2|&et HYFEIGAFl et 4
s mojEt YH A¥E: RE gYEs
Dillon-Goldstein’s p+= 0.7 o]A4+9] 3k 714 Y& AlF
£ g Aoz Bl AR

= [A-AqF
I+ AVEZ HAsIglon nE W0l gl Zat

A0 AVEE 217F 073 0,52 Aslstel WEer
e FHI AoR ey

Table 6 Fornell-Larcker 7]&S Z-&35}o] THHEIFGA]
& Wistolt). BEERS GRS o) SU4E B
Tots 7]EO= Table 5914 AAZE AVES] AlF
(VAVE)Z A 7F AoAR2Ee] vlag B3 H7t
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Table 5. Verification of internal reliability and convergent validity
Internal reliability Convergent validity
. Measurement - -
Latent variable . Dillon-Goldstein’s p Factor loading AVE
variable
(= 0.7 (= 0.7) (= 0.5)
Ty 0.799
Information search T, 0.824 0.788 0.606
Ty 0.747
Willingness to Ly 0.773
; 0.812 0.680
sacrifice Xy 0.873
Trust in L 0.908
0.832 0.705
government x; 0.766
Ty 0.731
Tgy 0.750
Risk perception Ty 0.856 0.730 0.543
Ty 0.728
Ty 0.745
T3 0.841
Attitude 0.834 0.715
Ty 0.851
Tyg 0.794
T 0.779
Adaptation
) ) Ty 0.878 0.709 0.591
intention
T 0.755
Ty 0.805
Table 6. Verification of discriminant validity
. . Willingness to Trust in . . . Adaptation
Latent variable Information search ] Risk perception Attitude . .
sacrifice government intention
Information search 0.778
Willingness to
. 0.208 0.825
sacrifice
Trust in government 0.412 0.096 0.840
Risk perception 0.229 0.505 0.134 0.737
Attitude 0.216 0.458 0.122 0.714 0.846
Adaptation intention 0.364 0.433 0.277 0.654 0.647 0.769
AdA= SAHA |k %, RA=7} 242 715t A4l fojuld 4T
Table 82 F2&A4 9] AHE F2AS, FEAEFHT < "Xt 7H R FEEAT SR 95% FEA
N2, R? 7MEAA ADE Rozgh A% 891(H EFg A2 02 EFSHA] ot H, oF H,7t A=
Bep, SA7, ARAR)T AUA4 k] ARAA =k AR slast 9Rde] (o] £
STEAS AWEY, H), H,, Hy> ZEHA, S ujet T2 vA, sUUAS 7S] st JEE ©

http://www.jccr.re.kr



1122

Table 7. Test for multi-collinearity

Latent varible

Vairance Inflation Factor (VIF)

Equation (1) | Equation (2) | Equation (3)
Information search 1.248 1.265 1.269
Willingness to sacrifice 1.046 1.360 1.393
Trust in government 1.205 1.207 1.207
Risk perception 1.375 2.238
Attitude 2.103
AgeE, 71933 35 ftt IS Ades, 7%
Hok e § F Isks Aoz YERgT B, F5
AF 95% FEAEHY A 05 7HAAL 3o
Hy2 71270l w2t 715 1sto] FRAg &) Higt A==
L 5gele) 715 ust gRANT 4EH JFBAL
AR Ut 4% 2ACIRRA, Sg7s, AR
A

et s o] AgAQ GRS Avn, A,
o AR, e, ARAE ]S

H,, H,

T

s

Table 8. Result of path analysis

et Bieol Folulet e vRte 7HE= sl

7t AHEQAT A9 71ERs geS A% IS
AT A7 245, 719Hst A6 tig Adgle
Hes Fstetl dFE = v, /4,3 Hi2 714
wo] 7] ato] et FEY
1o B P/l AFA R
Wt AT He7te] HHAR JFBAE HojF
7HdE H, 2 9¥RIA9] 95% FEAEHY A
05 3H3olA] grol sfg7hdo] e Eof 7%
FE IA AAESE 7| ZA 0 et ALzt
s FAstedl ¥ FUT Hy, Hy, Hy,
Hyy, Hpjp& BBARRJAEGA, 3434, FRAle),
A4, Bt 247t 7|53t 3P o] Fov]
T QS M= THEE BE AU 95% FEA
Edg A=gto] 00] xetshA] ot BE 7Hdo] AH

fr 4o ro rr

Path Coefficient Bootstrap CI R? Result
. . . 0.112"
Hl Information search — Risk perception 2.973) [0.031, 0.203] Supported
o ) ) ) 0.478™"
H, | Willingness to sacrifice — Risk perception (13.847) [0.388, 0.558] 0.273 Not supported
. . . 0.041
H3 Trust in government  — Risk perception (1117) [-0.059, 0.132] Not supported
. . 0.039
H4 Information search — Attitude (1282) [-0.021, 0.106] Not supported
o , ) 0.125™
H5 Willingness to sacrifice — Attitude [0.058, 0.193] Supported
(3.926)
0.524
. . 0.009
HG Trust in government  — Attitude (0.285) [-0.059, 0.074] Not supported
) ) ) 0.641""
H7 Risk perception —- Attitude [0.564, 0.714] Supported
(19.999)
_ L 0.152™"
Hg Information search — Adaptation intention (5.080) [0.066, 0.243] Supported
. _ L 0.071"
.Hg Willingness to sacrifice — Adaptation intention 2.278) [0.010, 0.139] Supported
, o 0.123"
Hl(] Trust in government  —  Adaptation intention 4.198) [0.039, 0.197] 0.550 Supported
) ) o 0.332"
HH Risk perception — Adaptation intention (8.345) [0.208, 0.436] Supported
) o ) 0.329"
ng Attitude — Adaptation intention (8.533) [0.246, 0.420] Supported

Note: 1. t-values in parentheses 2. p < 0.05, “p < 0.01, "p < 0.001
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Table 9. Relative effect of exogenous latent variable

Direct | Indirect Total
Path
effect effect effect
Information Adaptation
. . 0.152 0.074 0.226
search intention
Willingness Adaptation
. - . . 0.071 0.301 0.372
to sacrifice intention
Trust in Adaptation
- . . 0.123 0.025 0.148
government ntention
Risk Adaptation
. —- . . 0.332 0.211 0.543
perception intention
. Adaptation
Attitude - . . 0.329 0.329
intention
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