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The Effect of Consumer Perceived Naturalness on Benefits,
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Vegetables: Low Carbon Label as a Moderating Variable
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ABSTRACT

Purpose: Smart farming is related to the low carbon certification system as it provides many opportunities
to cultivate and manage crops in an eco-friendly, thereby reducing carbon footprint. However, there is a
significant lack of consumer perception research on low carbon labels for smart farms vegetables. Therefore,
this study aims to investigate consumer perceptions of smart farm vegetable and low carbon labels.
Methods: This study manipulated cultivation type(general vs. smart farm) and low carbon labels (yes vs.
no) as experimental stimuli. Measurement questions and the research model were validated through con-
firmatory factor analysis and reliability analysis. Hypotheses testing were conducted using SPSS 29.0, AMOS
28.0.

Results: The results of the study showed no significant difference in consumers perceived naturalness based
on cultivation types, and there was also no moderating effect of the low carbon label. There was no difference
between environmental benefits and health benefits according to the cultivation type. Perceived naturalness
had a significant effect on both environmental and health benefits, and environmental benefits showed a higher
impact relationship. These benefits positively affected attitudes and willingness to pay a premium,
Environmental benefits had a higher impact on attitudes, while health benefits had a higher impact on willing—
ness to pay a premium. Lastly, attitudes were found to have a significant impact on the willingness to pay

a premium.
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Conclusion: This study is valuable in that it investigated consumer perceptions of smart farms and low carbon

labels that have not been previously studied. It compares the environmental and health benefits, confirming

their influence on attitudes and willingness to pay a premium. The results suggest a potential expansion in

academic research on smart farming and low carbon labels, offering practical insights for marketing strategies

and policies for relevant companies.
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Figure 1. Research model
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Bl Aulael ol fold 9B vAE 290w AF 0g $54 S A HY AFL ol gl
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I £ T AT SIVE ST NS5 FAG AL AN AL A G2 A0 T
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Cultivation type
Smart farm General

Low carbon label

Figure 2. Experimental stimulus
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3.4 2AA Ao Wl =2A 1

o}, 5=ul- THThE Aol
g ' #)

22 Aol ol <Table 1>3 7t}

Table 1. Operational definition of variables

Variables Operational definition Reference

The subjective perception of the product's naturalness | Siegrist & Siitterlin(2017)

Perceived naturalness ) e
v " by consumers, without any artificial influence Jeon et al.(2022)

Benefits of improving environmental issues perceived
by consumers through products
Y g p Kang & Hwang(2019)

Ahn & Hwang(2020)

Enviromental benefits

Benefits to personal health perceived by consumers

Health benefits through the product

Positive or negative assessments that drive consumers

Attitude . . . Fishbein & Ajzen(1977)
to act after using a particular product or service
Willingness to pay The amount that consumers are willing to pay for Netemeyer et al.(2004)
a premium comparable or preferred products in equal quantity. Jeon et al.(2022)
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4, B4 A3}

4.1 229 Q15A T EA
ATe] ATEASH B9 shetaly] Ysto] MIERAS Agom A= <Table 253 2},

Table 2. Democraphic characteristics

Characteristic Frequency % Characteristic Frequency %
Male 59 50.4 Student 51 4.3
Gender
Female 58 49.6 Office Worker 51| 43.6
Marital Single 42 35.9 Self-employed 8 6.8
Status Married 75 64.1 | Occupation | Professionals 131 11.1
20-29 23 19.7 Service/Sales 9| 7.7
30-39 24 20.5 Housewife 18| 15.4
Age 40-49 24 20.5 Others 13 13
50-59 24 20.5 Less than 200 25| 21.4
Over 60 22 18.8 200-299 31| 26.5
High school
graduate or 25 214 300-399 241 20.5
below
Monthly pay
) College (10,000
Final graduate or 12| 103 WON) 400-499 18| 15.4
Academic | jogg
Background :
Bechelor's 68| 581 More than 500 10| 86
degree
Graduate 12| 103 Others 9| 76
school
Total 117 100 Total 117 | 100

42 2% =79 A4 2 By 23

B Aol A= Aol AHEE 54 =759 21EE B B3RS A5E] s AMOS 28.05 AR8ate] €41

Q89184 (Confirmatory Factor Analysis: CFA)S A8} th 284 3% (Model Fit Index)™= CMIN/df = 1.498,

NFI = 0.909, RFI= 0.878, IFI = 0.968, TLI = 0.956, CFI = 0.967, RMSEA = 0.065% YElh} 28170 23ts}
tha @5 Qlen, Cronbach’s a e EE Q9olo] 0.7 ooz AFLE FHslgrt B4 A ofg9
<Table 3>} 7t}
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Table 3. Confirmatory factor analysis result

Non- . s
Variables standardized | Srandardized | ¢ CR AVE | ccr | Crombachs
L. coefficients a
coefficients
N1 1 0.691
Perceived N2 0.532 0.525 0.108 | 4.949™ | 0718 | 0.878 0.794
naturalness
N3 0.718 0.927 0.114 | 6.287"
EB1 1 0.859
EB2 1.135 0.94 0.086 | 13.207™ | 0.822 | 0.932 0.884
EB3 0.935 0.763 0.095 | 9.871"
Benefits
HB1 1 0.873
HB2 0.919 0.792 0.087 | 10.600™ | 0.842 | 0.941 0.888
HB3 0.971 0.900 0.079 | 12.239"
Al 1 0.695
Attitude A2 1.139 0.803 0.184 | 7.600" | 0.699 | 0.874 0.804
A3 1.425 0.788 0.190 | 7.484"
W1 1 0.942
Willingness to [ 0.996 0.932 0.120 | 17.359" | 0.791 | 0.918 0.916
pay a premium
W3 0.946 0.797 0.408 | 12.151"

x?=116.811(df=78), CMIN/df = 1.498 NFI = 0.909, RFI= 0.878, IFI = 0.968, TLI = 0.956,
CFI = 0.967, RMSEA = 0.065

“*p< 0.001, *p<0.01, "p<.05
Note: N=Perceived naturalness, EB=Enviroment benefites, HB= Health benefits, A=Attitude, W= Willingness to pay a premium

4.3 7H34%

£.3.1 A AR A vs e Aol dhat x|z Al wol 7

olX

H19] 42 Au) wao] wa 2n|ke] 2245 2}odA 2po|S AZE3a14 Two-way ANOVAES A& o
1 AT Al gAel whet Anj A A7 A= FAA o= frolgh Abol 7t gl A(F=1.250, p=0.266) 2%
ekt ek H1S 71245 Ao
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Table 4. Analysis of perceived naturalness differences between cultivation type and low carbon label

Pt | ideen [T om [y [ s | e | oo
Cultivation type 738 1 738 1.250 0.266
Low carbon label 671 1 671 1.138 0.288
Perceived CT x LCL 483 1 483 .819 0.367
naturalness error 66.674 113 .590
total 1514.667 117
adj.total 68.555 116

Rz = .027 (adj. R2 = .002), p<.05 , Note: CT(Cultivation type), LCL(Low carbon label), “"p< 0.001, *p<0.01, "p<.05
4.3.3 Al A(AnFET Al vs Ayt Aol gt S " vs A% d") 2k B

H39] Aae] Auf @Al w2 2nAke] 8 2folE AFstuAl thildg BAHEA(MANOVA)E A 613 om,
Tk AEe] Aol g Box A7 A3 Box® M 1.384, frolg& 0.7152 34t 4] 594 A4S
SEAAT ey Wilks 9Tk gho] 0.9810]a F2)8Eo] 0.3442 Yeh} AugAlo] &7 3
TAe FFE YL B 5 ol S, A 2ol whet 314 sl Ea} 117 slEe = xfol7t §lE Ao R e
wtebA H3a, H3bE 712531}

k

Table 5. Analysis of cultivation type differences between benefits

Depgndent Indep@dent Type III sum af MS Fovalue p-value
variable variable of squares
L Enviromental
Cultlvatlon benefits .293 1 .293 .598 0.441
ype Health benefits 294 1 294 698 0.405

“*p< 0.001, "p<0.01, "p<.05
4.3.4 A2kE AiAo] o] v dF A%

H4a%} H4be] H5S 8] 43 A8AS A e A3 A7y 21944 37 &g Trﬁ& Qs mH= A
o Yehom(3=0.577, p<0.001), A7 FH % £k o &S v X =(3=0.510, p<0.001) A2 VJeputa, &=
st 34 slglo] A7t AAe] wxE FFo] 1 %2 o= YEhsth webA H4aot Hibe H s A= N

Table 6. Result of verifying the effect of perceived naturalness on environmental benefits

Non-standardized Standardized
Independent Dependent coefficient coefficient _
Variabl Variabl t-value
ariable ariable B SE B
(constant) 1.090 .325 3.354"
Perceived Enviroment
Naturalness Benefits 636 084 S7T 7.584

R=0.577, R#=0.333, adj R?=0.328, F=57.523, Durbin-Watson=1.931
“p< 0.001, "p<0.01, p<.05
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Table 7. Result of verifying the effect of perceived naturalness on health benefits

Non-standardized Standardized
Independent Dependent coefficient coefficient tvalue
variable variable
B SE B
(constant) 1.178 .373 3.160™
Perceived Naturalness Health Benefits .605 .095 510 6.359™

R=0.510 , R*=0.260, adj R* =0.254, '=40.443, Durbin-Watson=2.194
"p< 0.001, "p<0.01, "p<.05

4.3.5 gElo] Hix=of vX= ¥F A5

H5% A58 919 FARNRAE AN 25} a9 BEol A FFE vIAVI(E=0445, p <0.00D),
A% A wwd] H(+)e] G uH= A0 EEI(B=0.367, p <0.001), #7 o] Bl v g3
ol o ¥ Aow Yehuth meb How Aes ek

Table 8. Result of verifying the effect of benefits on attitude

Independent Dependent Non-standardized coefficient | Standardized coefficient | t-value
variable variable B SE B
(constant) AT5 319 1.490
Enviroment Benefits Attitude 428 072 445 5.946™
Health Benefits Attitude .380 077 .367 4.899™

R=0.680, R?=0.462, adj R* =0.452, F=48.933, Durbin-Watson =1.857
"p< 0.001, "p<0.01, "p<.05

4.3.6 3elo] FHABIme AL G B

H6 2SS $18l s3] AEAS A8 e Z3= <Table >3 £t} 374 8 F7MAE L A(+)9
J3kS A (B=0.261, p<0.01), A7 BT Z271x B9 5o A (+)2] J3kS nx]E= A(B=0.340, p<0.001)0.2
UeRal, 747 slglo] FrRAE o WA= Jeo] ¢ =2 Aoz vElT) wEbA] Hba, Hebe AP E AT

¢
2
ofk

Table 9. Result of verifying the effect of benefits on willingness to pay a premium

Non-standardized Standardized
Independent Dependent coefficient coefficient t—value
iable variable
varia B SE 3

(constant) -.437 514 -.850

Enviroment Benefits Wlllmgness. to pay a 343 .116 .261 2.958#x
Premium

Health Benefits | |V 1ingness to pay a 483 125 340 | 3.857w
Premium

R=0.504 , R?=0.254, adj R? =0.241, F=19.393, Durbin-Watson =2.087

“*p< 0.001, p<0.01, "p<.05
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4.3.7 Y7t FARREe mAE G A%

H7E ASS fdl de3ARA S AAsslen, a2 23 Hes F7 ez 4(+)9 32 mA= AR

=0.632, p<0.001) 2. & Jepytc}, waba] H7S Aew o)

Table 10. Result of verifying the effect of attitude on willingness to pay a premium

Non-standardized Standardized
Independent Dependent coefficient coefficient t—value
variable variable
B SE B
(constant) -.360 .360 -1.000
Attitude Willingness o pay 865 099 632 8.748"
a Premium

R=0.632 , R2=0.400, adj R2 =0.394, F=76.520, Durbin-Watson=1.968

“*p< 0.001, "p<0.01, "p<.05
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