Check for
updates
J East Asian Soc Diet Life 102
292): 102~111 (2019)
http://dx.doi.org/10.17495/easd1.2019.4.29.2.102

3D ZlE|= Foof £Mo| x|2HEl Jhx|2t BiE, Fojelof o|x= HEt

The Influence of 3D Printed Foods Attributes on Perceived Values, Attitudes and
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ABSTRACT

Three-dimensionally printed foods will provide a variety of new possibilities within the food industry. From the realization of
complex food design to personalized nutritional diets, 3D printed foods may provide many innovations in the manufacturing and
supply of food. The success of this endeavor requires careful evaluation of consumer perception, as well as the need and fear
of stakeholders. This study aimed to explore consumer perception regarding this new technology. We set up an experiment in
which adults consumed 3D printed foods and collected data from online and offline questionnaires. The hypothesis was verified
through the structural equation model. Most of the attributes of 3D printed foods were perceived positively with respect to the
values, attitudes, and purchasing intentions. Through these studies, we were able to see what attributes consumers felt most
important in 3D printed foods and laid the foundations for future marketing plans of the foods.
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ORE 2HE el A #e] AU A eldo] sttt &
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S tHBrunner TA 5 2018). 1&{4} 3D ZdH=Z Atd &
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G 2016; Popa ME & Popa A 2012). 12|22 3D ZHHE
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g2 AFstaxt sFekFig. 1).
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7 & Q1Ask= 2 9GS v th(Bessiére J 2001). 4%
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A WA oI F B, Steptoe A 5(1995)2 1713 21 Al

e deEAd S o}i 7 &2 Y eH, Fischer C(2005)2¢
Mitchell L(2004)— Z A XS AE Y 4oz YT
ST} I, Brunner TA 5(2018)2 3D ZTHE|= Fof th3h
Z2HAES] Q12 tis) 1471F4] 291 73 AFE BHA
ok olgf g 2] &l tig AYPAFE nie s 2 AF
L gey 2 S Ayt
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Fig. 1. Proposed theoretical framework.
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& Kim Y(1999)%} Babin BJ 5(1994)°] Aol A&E AL HZF3l7] Yste] &40 2R3} Cronbach’s « A5
HAEE e r AF g2 748 Bxed diste] 2 olgalo] M wE AZetn, 4 Jdd E914 golR
Fishbein M & Ajzen 1(1975)9] A7l Algel] digt Bl Mg Axjsle] BAYS AFeint & A7) 7He A
= AEAge] 548 AlFe] tetel I3 Sl 2608 5] jstel utaA $49 Fslel B e E9lsi,
TE Hzodoz Hrlshs 4oz Ho33i ) Abelson Tz md S o] gdle] AR Al nae A= 3}
RP 5(1982), Chen MR & Li HL(2007)8] AP AT= njer oty 7MS AZshyct
o= "o et B2 Ak Pl = tiste
Fishbein M & Ajzen 1(1975)2] Aol A& ‘Ei=<} vl &Y o
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o - ASEA o] AHgE FE] ARbAQl 54E AFET] 9]
17, m$ 28=7402 744 Likert 3219 78 H=
= o] gatdlch 3 MEEA S AAISI L, 1 ZF= Table 13 20k & <
S 98l TR 33059 AEA F EFRT SHS ¢ A
BAE AT F 31955 A o] &IATHHEAE Y]
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Table 1. Demographics of the sample

£=97%). 31972] A} Foll A oA 20878(65.2%),
2 11178(34.8%) 0.2 o]/d €] H]&o] T E3ton, 2% o
oA 7] &2 1488 (46.4%), P& 17178(53.6%) 2.2 1| &
o] vlgo] tha =gkt AR = 20007} 2409 (75.2%) 0=
7V =e vleS AR5k e, 30t 7] 547(16.9%), 40T 7}
159 (4.7%), 50t ©]4-2 104 (3.1%)°] At} g=le 434 tj
sk A8t 2l £<]0] 2137 (66.8%) 0.2 7 H]Eo] Ekon,
1Z 0|37t TH(2.2%), AEU Y ode] 369(11.3%), t

Characteristics n % Characteristics n %
Prior Yes 141 442 High school less 7 22
knowledge No 178 55.8 College 36 11.3
Education
Women 208 65.2 University 213 66.8
Gender
Men 111 34.8 Graduate school 63 19.7
Married 148 46.4 Student 156 43.9
Married
Single 171 53.6 Office job 31 9.7
20~29 240 75.2 Specialized 56 17.6
30~39 54 16.9 Self-employment 11 34
Job
Age group 40~49 15 4.7 Salesman 25 7.8
50~59 8 2.5 Housewife 2 .6
>60 2 .6 Unemployed 17 53
Total 319 100.0 Others 21 6.6
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g g 2 E90l 638(19.7%) 22 eSS Table 2. Confirmatory factor analysis
Standard
2. M2 ElEtE HS Construct  Factor estimate t-value AVE  CCR
2 AFeA AT AFRE 9 7P F ool S NT1 0.832
AHE FEse) B R ANE 2AtIA A '
QEAT AZE BAL AN BAH RARAL E  nion 0 o0 0 e 0
al] 3D ZAF = FEo] 42 ) /N el 4 8 N 0786 13,238
Q1S [, [(Av]], (A, (AW = Pt} = NT4 0.842 16.704
=% @9l A= B4 A3} Cronbach’ @ k°] 9 %F 0.913 CRI 0.733 -
=z} 0] X] o =X ok
A 0.709, “F2l’d 0.865, AAAZ18} 0.896 0.2 et 5% CR2 0964 29782
TT9 AFAE ol Creative .. 0802 0941
. . CR3 0936  32.992
F29 g5 T 2N 71EA7L riRe] He 5%
g AATNC AFHOR 20709 2L T FAH & Ché 090 o0
ANTAE AAlstGATh 914 RIEA A & FdEits NC1 0.927 -
Z(AVE)Z} ww:?h(CCR )& Eotl Avtaks A1 Natwe NC2 0934 15513
- 79 0.
2Ith(Lee CG 2016). 3D ZAE = Fro] Aol x|ztd 7} comtent  NC3 0962 14955 0794 0.938
< =, n = =218 % :} 2 ZEITIA] L. AR .
Aok B, el Eo 7a> of o m_rE}o 39S 1% NCE 0719 13.943
3 2 A¥, BE 2919 AR BE FEAA 600 ©]
o2 UEh} B §oldh Aoz ERdt) AVEZRS 500 FNL- 0901 -
o]}, CCRZFE 700 o] A-S AzEhgAo] gltka & 4 Fun FN2 0.935 214287 0704 0874
JEH £ AT AVERS 571~.8232 2 YEEC™, CCR FN3 0.652 12.890™"
2 800~.944 = LERY FFEAI o] FHEQITHTable 2). HVI 0771 -
IPHEGA L ZA] 291 Ale]7t Gm = A== i -
& l fel7k bt 72l 15 Hedonic vy 0750 12671 0.553 0787
Yelll e Aoz AFEdd g v AaaArE v value
= g B4l /) deh. 2459 Buegde AL
b Asiie F2 Al 7] PHAVE-BAS, UvL 08T ]
AR 3 FBAFe] AlE3te] 18 23kl o, Al Utilitarian  UV2 0785 16.6517"
- 0.708  0.906
ofreelz} njA ok ko) Wska) S o]-§-FtWoo JP 2012). valie  py3 0845 18853
= 71 1A Q] wh el A S22 golgt 3 A
o] & 7P Bl WSl AVE-RA S g Uv4 0855 19221
FotAl o A o' yrjA] RS G918 5 Arh(Lee Tl Py
CG 2016). & AolA FHEFZAS] HEES 93] AMOS ' i
21,0 AFE3to] 7 ol 7he] AghehAl BAS A ,\]6}%3@ Attitude AT 0911  22606™ 0823 0933
AVE Zke 553~823°02 JeRdw AEAge 2 — 008~ AT3 0.938 23.907"
79001 om, FHAAG AF FhS .00006~.624 = LFEFSE PI1 0915 -
} go o] Ala)A| 2= 3719 S -
ok b aclel AVE glab gRiAle] Algaks viad A2k e gs11 1971
AVE Zto] 2% o] =4 R A e olo] H . ) ... 0812 0.945
h 1_ 5 e Tl A ARl intention  py3 0945  29.083
Eld/do] EE AT Table 3).
PI4 0.928 27.508™

.7 |.AE-I 4 J(-I | ﬂl_

2 OS_%L |4 7 e] ASE st AMOS 21.0 EA 7]
= 3}1__5 5].@] :,Lzrﬂ- /;1' agg: %Mg].oﬂ\;]_ om]-x% o=
By & A $e AjE Aol vlmste] 2 Ao B
g A3== CMIN=938.825, df=360, CMIN/df-2.608, GFI=
814, CFI=.920, IFI=.921, NFI=.878, RMSEA=74% ThA| &

Al

CMIN=864.654, df=349, CMIN/df=2.478,

GFI=.831, 1FI=.933, CFI=932, RMSEA=.07

EEEY

p<.001.

o). vl EEst A

of w& A AR5 AAste] 7]

FE3} A, a2l
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Table 3. Correlations and standard deviations

Nature Hedonic Utilitarian Purchase

Nutrition Creative Fun Attitude . . AVE
content value value intention
Nutrition 0.679 0.679
. 0.188
Creative 0.035) 0.802 0.802
Nature 0.457 —0.008
content (0.209) (0.00006) 0.794 0.794
0.321 0.471 0.303
Fun (0.103) (0.222) (0.092) 0.704 0704
Hedonic 0.295 0.679 0.134 0.405
value (0.087) (0.461) (0.018) (0.164) 0553 0553
Utilitarian 0.383 0.338 0.452 0.537 0.563
value (0.147) (0.114) (0.204) (0.288) (0.317) 0.708 0708
. 0.399 0.520 0.394 0.397 0.790 0.565
Attitude (0.159) (0.270) (0.155) (0.158) (0.624) (0.319) 0823 0823
Purchase 0.341 0.376 0.380 0.452 0.613 0.585 0.660 0812 0812
intention (0.116) (0.141) (0.144) (0.204) (0.376) (0.342) (0.436) : ’
() is square value of correlation coefficient.
g AEad olg wael AR ASE Fig 29 2ot R AYHch 7M 129 3D XAE= Fuo Av] &
Table 4°] A77Hdel ASAF, 3D ZHEE Fuof & A2 A84 7HXd fold H(+H)9] dFF= nE otk =
o] Au|zte] Ag7 7HAd] eS| Aolgte 7S BF3hE AEASTE 0.387(8=0.079, 1=4.894, p<.001)E L}
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Fig. 2. Path coefficients of the structural equation model.
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Table 4. Structural parameter estimates

HolAlo} A iEEEEE

Hypothesized path Standard estimate Estimate S.E. t-value p-value Results
Hi1-1 119 0.125 0.065 1.931 053 Not supported
H1-2 317 0.387 0.079 4.894 .000™" Supported
! H1-3 175 0.211 0.072 2.948 003" Supported
H1-4 324 0.308 0.062 4.995 0007 Supported
H2-1 142 0.126 0.056 2263 024" Supported
H2-2 022 0.023 0.067 0.339 734 Not supported
i H2-3 641 0.658 0.070 9.354 0007 Supported
H2-4 151 0.122 0.052 2352 019" Supported
H3 H3 270 0.270 0.049 5.511 .000™" Supported
H4 H4 683 0.806 0.077 10.507 .000™" Supported
H5 H5 670 0.877 0.072 12.243 .000™" Supported

CMIN=938.825, df=360, CMIN/df=2.608, GFI=.814, CFI=.920, IFI=921, NFI=.878, RMSEA=.74

* p<05, ™" p<.001.

ERt iHEﬂE]‘}iOU% 71 1-391 3D ZHE|= F=o] FolA
*E‘ 2 7Hx| el frelgk o] JaFE A Aotk =
2AF7F 02112 vepe, J-84 7Hx] o ¢

ot @ﬂ %5&% HX= Al YERITHp=0.072, 1=2.948,
p<.05). 7P 1491 3D Z™-E|E Fo] AX3} HAe
AEA 7o frelek o] JakE A otk w s}
B AZAS7} 0.308(8=0.062, 1=4.995, p<.001)Z eI},
AEA 7HA] ol fFoldk B+ YIS MIAE AR Ve
ok webA 7hE 19 1-2, 1-3, 14 AAEATE 2214 3D
ZHEE FE9| & HAo] A84 7Hx o dFe X =
dAE FToAA FrelskA] kot 712h= ik
(B=0.065, t=1.931, p>. 05)

3D ZHE = Fro] £4o] A|zte H=H 714 njA]=
Fgkel izt AT A A= v 2ok 7Hd 2-191 3D
ZHHE FE9 JFe AFA 7o fFolg Fo] d3Fe
n| Aolth = BE3ME ZAEA|G7} 0.126(8=0.056, 1=2.263,
p<. 5)0.= vEbgar, 7Hd 2-391 3D Z-EE FEo] o

5\_/\3% J,Ha—x% 7]-;<]oﬂ .n_/]?‘s’l— 0:]61:2- u]il 740]1;].&: 3T
T3t A2A57} 0.658(8=0.070, t=9.354, p<.001)Z }E}

won 7} 2491 3D ZHE|E Fr o] AR &AL
ek 7Rl fefgt dEFe nE Aotk = ETsE 4
2A7F 0.122(B=0.052, 1=2.352, p<.05)% e}, 7}43 2
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