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Abstract

Background  Amid escalating climate change and resource depletion, the importance of sustainable
package design has grown substantially. However, existing research remains predominantly material-
focused and has insufficiently examined how structural innovations are perceived and cognitively
processed by consumers. This study investigates origami-type packaging—characterized by structural
integration, adhesive-free assembly, and reusability—and aims to elucidate how these structural attributes
influence satisfaction through users’ environmental, functional, and aesthetic perceptions.

Methods A comprehensive literature review was conducted to define the structural characteristics
of origami-type packaging and to establish the three-dimensional framework of user perception. Four
representative cases were then analyzed using a “Structural Characteristics x Sustainability Principles”
evaluation model. Subsequently, an online survey was administered to 600 consumers with experience
using origami-type packaging. Reliability testing, group difference analysis, and mediation analysis were
performed using SPSS (26.0) and PROCESS Model 4.

Results Reusability, recyclability, and foldability received relatively high evaluations, whereas
structural integration and adhesive-free design were perceived as weaker elements, revealing inherent
structural limitations. Significant differences were identified across gender and age groups in both
perception and satisfaction. All five structural attributes exerted a positive influence on user perception,
which in turn positively affected satisfaction. User perception also served as a partial mediator between
structural characteristics and satisfaction.

Conclusions  Findings indicate that the structural value of origami-type packaging translates into user
satisfaction primarily through users’ environmental, functional, and aesthetic perceptions. Sustainable
package design must therefore strengthen both environmental performance and structural stability.
Moreover, tailored communication and perception-guiding strategies that account for demographic
differences are essential for enhancing market acceptance of sustainable packaging.
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Table 2 Five Core Characteristics of Origami-type Packaging
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Table 6 Towel Box Packaging Design
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Table 10 Descriptive Statistics of Respondents’ Characteristics
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Table 12 Results of Descriptive Statistical Analysis

= XY Z|oHg Yz HEEMA}

TE LAY 1.00 5.00 2.43 0.79
FHZY 1.00 5.00 3.01 1.03
AN 1.33 5.00 3.95 0.89
ey 1.00 5.00 3.29 1.01
"old 1.00 5.00 4.25 0.78
AR} Q1A 1.55 5.00 4.11 0.79
UEE 1.00 5.00 3.85 0.93
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Mg Zowjﬂoﬂ vﬂﬂz]oﬂ ﬂiﬁj wv RS0 A7) $5 AT o F, B HolAE Ju3 1]
& AoIE 74202 2Astd AU 40l BY AP MIAL IS ARSADY ARk AE Aole
EYRE -AAL, 9 Aol= ARARL(ANOVA)S 535 BA45190n, p<0.052 Foe& 71207
Aot BAH 02 [t Apo] ol K5 wdsgieh. A2 Q1 4] A= (Table 13)0] AA| o}cﬂﬁ}
Table 13 The Impact of Gender on User Perception and Satisfaction
B oy LR + BEWR tat pat
=4 4.01 £0.83
ALEXt Q1A -2.445* 0.015
o 417 £0.76
=2 4.05 + 0.84
oEL 41484 <0.001
(GRS 3.74 £ 0.97

*1P<0.05,* :P<0.01,**P<0.001

e g AT AEEA §oI5 Jol S Helth g4 AAelAE 4o Bagtol F &7
RO P(4.17> 4,01, =245, P=0.01), ol 14 AL§A7E 0141719 W71 419] BAe] o3l & wiztel
SRSEHS olnjaiy, e RER A Yol folal Eﬂ e BEUE 205574, =i 15
P<O0OD, HHE A1l Ak s A 92 AR/ 9 e Ao ey st e
G50 1 A58, WAL 6 8 IEEE Holu] el 1 4v] AL Aol 2 AL,

Table 14 The Impact of Age on User Perception and Satisfaction

Ha ALY Ld + ZEWAL Fat pat
18 ~ 304 4.25 +0.72
31~ 40M| 3.88 £ 0.86
AL} Q1A 11.982%** <0.001
41 ~ 50K 3.98 £0.78
50 Ol 3.54 +0.88
18 ~ 304 3.93 +£0.92
31 ~ 40AM| 3.56 + 0.92
UEE 10.9417%% <0.001
41 ~ 504 4.29 £0.73
50 Of& 4.38 £0.97

Aol wheh AFEAL Q1A T THZ Lo A w9 {7t Aol 7t UEHETHARE AL *14] F=11.982%, Wt
F=10.941** B5% p<0.001). 4] 22 18~30M17F 7H 92 ™(4.25+0.72), o]& g4 EA
oA gaelel digh Aset #AH ASZ Belrk ¥ UEEE 41~504](4.29+0.73)2F 504
0]4H(4.38+0.97)°] 7H =kaL, 31~40/17F 7P 2 +E& B3TH3.56+0.92). ol= 404 © *o%
AT AgeA & AE7Hs 7HAE FAskE BH, 31~4041E 7H8 $49] A8A4T d94S ¢
%93 Bl AR 4wt

2T
= X
L=

(O
—aﬁ

A
A4 7HS A5 $Istel 2 A SPSS 279 Process BE Model 42 B ste] /A% BAL
SAsHTh Model 4 9 v/} A2 B4o] B3t RPOR, ¥ ATo|H ANT “FEH B —
AFgAE Q1A A — BEE"S] o] 22 AR R, TAH 24 FIH= (Tuble 15) 2 (Table 16)°]
A

www.aodr.org 319



320

Table 15 Results of the Mediation Model Testing

UL (V) AR} 2121 (M) HEE (Y, M 23
B t P B t P B t P

C 1.308 4.258 0.000** 1.852 7172 0.000** 1.002 3.155 0.002**
X1 0.138 3.787 0.000** 0.105 3.445 0.001** 0.12 3.305 0.001**
X2 0.171 4.865 0.000** 0.128 4.352 0.000** 0.15 4.231 0.000**
X3 0.17 4.161 0.000** 0.165 4.809 0.000** 0.142 3.457 0.001**
X4 0.093 2.586 0.010** 0.099 3.294 0.001** 0.076 2.128 0.034*
X5 0.169 3.65 0.000** 0.150 3.843 0.000** 0.145 3.105 0.002**
M - - - - - - 0.166 3.421 0.001**
R2 0.118 0.124 0.135

F F=15.936,P=0.000 F=16.884,P=0.000 F=15.470,P=0.000

¢ constant X1 : 7= G, X2 : FHEY, X3 1 HALEE, X4 - HHFEY, X5 : FOIY, M : ALZX QU4 Y« HEE
*1P<0.05,* : P<0.01

Table 16 Summary of Mediation, Direct, and Total Effects

SE#Hs 20 R Azt Effect BootLLCl BootULCI S0t H[E
Egt 0.038 0.148 0.073 0.223
T UMY ESEsk=aniy 0.038 0.118 0.044 0.191 79.7%
D70 =2t 0.010 0.030 0.013 0.051 20.3%
g1t 0.037 0.176 0.104 0.247 -
S ESESk=any 0.036 0.142 0.077 0.213 80.7%
D70 =2t 0.010 0.034 0.015 0.056 19.3%
Egit 0.043 0.179 0.095 0.262 -
THAFZ A ESEsk=ml; 0.042 0.134 0.051 0.217 74.9%
1 k=anly 0.013 0.045 0.023 0.072 25.1%
E51t 0.038 0.104 0.029 0.178 -
e ESESk=aniy 0.037 0.074 0.001 0.147 71.2%
070 =2t 0.010 0.030 0.013 0.050 28.8%
E5it 0.049 0.177 0.082 0.273 -
Hold ESEskeanly 0.048 0.136 0.042 0.230 76.9%
074 =2t 0.014 0.041 0.018 0.071 23.1%

4.3.1. #ZX EY — AH8Xt 214 (H1: H1-1 ~ H1-5)
(Table 15)9] 3|H&4 A, Fx LAAFB=0.105, t=3.445, p=0.001*"), FH24(B=0.128, t=4.352,
p=0.000""), AAFEA(B=0.165, t=4.809, p=0.000*"), AE&A(B=0.099, t=3.294, p=0.001**),
A 014(B=0.150, t=3.843, p=0.000*") F5F A&7} Q4o Golat A(+)F JFe A= Aoz ey},
w2t H1 9 519 7H4 H1-1~H1-5+ 2% AR H .

4.3.2. \F8X} 1] — MEL (H2)
AR QA o] WiE o] uX= FF B3 FAX LR FoJ8kTHB=0.166, t=3.421, p=0.001*"). o] H2&
A A = A

AIm

4. 3.3. IHE3}: =X EY — AEX} QA — IHEE (H3: H3-1 ~ H3-5)
Bootstrap 5,0003] ¥F2 322 E35F 714 a3} B4 ((Table 16))9014] BE T2 EA9] 95% Al #F7to] 0&
23slA] ot Wi AL f-ofghe] FIE At 2 AAI( Effect=0.03, CI=[0.013, 0.051]) , F2H(
Effect=0.034, CI=[0.015, 0.056]) , AAFEA( Effect=0.045, CI1=[0.023, 0.072]) , AZ-&A( Effect:O 03,
CI=[0.013, 0.050]) , Hol A (Effect=0.041, CI=[0.018, 0.071]). =3t 2+ A2 AH a7 JA| % Fogt

l‘ o}m

0l
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