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3D printing is attracting attention from all industries as it enables the 

development of personalized product design to meet consumer needs by 

establishing a mutual connection system between production, management and 

consumers. However, there are still limitations to applying them as apparel 

materials, and research on the recognition of 3D printing or the preference for 

fashion products is needed to actually commercialize 3D printing in the fashion 

industry. In this study on the development of various product designs using 3D 

printing technology in the fashion industry, an analysis of 255 questionnaires 

was conducted to determine the preferences and purchase intention trends of 

fashion product design using 3D printing for college students. Data analysis 

was performed with IBM SPSS Statistics (V.24). 'Fashion sensitive pursuit', 

'Individuality & brand pursuit' and 'Functional convenience' was interested in 

fashion accessories using 3D printing technology and customized fashion 

apparel products using 3D printing. 'Functional Convenience-oriented' and 

'Practical Purchasing-oriented' type showed that the functionality and durability 

of products made using 3D printing technology were important. And 

‘Individuality pursuit’ type indicated that design and applied materials were 

important when producing products using 3D printing technology.
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I. Introduction

3D printing technology is a technology which 

accomplishes optimization by establishing mutual 

connection system among and between production, 

management and consumption, and is selected to be one 

of the major technologies of the fourth industrial 

revolution by WEF (World Economy Forum) (Schwab, 

2017; Wohlers, Campbell, & Caffrey, 2016). The recent 

market size of 2015 is 5.1 billion USD, which also has 

been rapidly increased about 20 40 % per year since ∼

2010. Moreover, it is expected to be accelerated by the 

positive factors such as the expiration of the core patent, 

exploitations of materials, and developments of new 

technologies. So far in the fashion industry, 3D printing 

technology has only been applied for the clothing 

subsidiaries such as shoes, accessories, buttons or zippers 

for its lacks of flexibility and wearability, and relatively 

high unit price. However, it is recently considered to be 

utilized in the various ways with the technological 

innovations. 

  Advantages of the 3D printing are: It reduces costs 

and time for making prototypes; It is easy to 

manufacture the mass customization in accordance with 

personal taste; And it simplifies the actual manufacture 

process which may also reduces personal expenses and 

assembly costs. In addition, it has ethical advantages 

such as waste reduction, energy-saving effect pursuant to 

the simplified manufacture and distribution process, and 

utilization of recycled materials due to the research and 

development of various base materials. It seems that 

these technological advances may be applicable to the 

fashion industry rather worthily. 

  MIT has picked the Additive Manufacturing technology 

as one of the ‘10 Breakthrough Technologies’ in 2013. 

Mckinsey & Company has selected the 3D printing 

technology as one of the twelve technologies that may 

bring Disruptive Technological Innovation in May 2013, 

and expected the economic ripple effect in the year 2025 

as 230 550 billion USD, including home 3D printer, ∼

production of the parts of higher value-added business, 

and metal molds manufactured by 3D printer. Mckinsey 

& Company also forecasts the economic ripple effect of 

the 3D printing technology will be developed with the 

change of consumer pattern, incorporation vitality, 

creating new products and services, and increased 

productivity in its center (Kwak & Park, 2013). 

  The 3D printing technology is expected to lead positive 

changes in the various aspects of industries as 

aforementioned. There naturally will be challenges such 

as cost burden pursuant to materials or the limitation of 

utilizable materials. However, they seem to be overcome 

in accordance with the technological evolution and time, 

which may not be the fundamental limitations (Kim, 

2014). 

  Hence, the research field of apparel study is 

progressing various researches to commercialize the 3D 

printing. The current trend in view of the precedent 

researches, researches of the various fields relating to 

fashion such as a research on producing fashion work 

applying 3D printing (Lee & Lee, 2016; Lee., Hwang., 

& Kim, 2015), a research on current state of 3D 

printing (Kim, 2015; Kim & Kang, 2015; Lee, 2014; 

Yang, 2013), a research on 3D printing manufacture 

technology status (Kim & Kim, 2018), and a research on 

material property of 3D printed fabric (Han & Kim, 

2018; Lee, 2018). Nonetheless the above, researches on 

consumer cognitions and preferences to commercialize 3D 

printing products are still inadequate. 

  Thus in this research, we are aiming to comprehend 

the cognition level of 3D printing technology and interest 

tendency and purchase intention for 3D printing fashion 

items subjecting college students of their 20s who may 

directly and indirectly affect on product plans and 

purchasing power within ten years, as the measure for 

various utilization of 3D printing technology in fashion 

industry. The significance of this research shall be in 

utilizing it as the basic data for various technological 

appliance requirements, and plans that needs to reflect 

consumer-needs by grasping the level of interest, 

cognition, and preference for 3D printing fashion 

products in accordance with the fashion life style of 

those college students. For this study, the research and 

development process of the perception of college students' 
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Figure 1. Research Process of Trends in 3D Printing Fashion Products

3D printing and the trend of interest in fashion products 

using 3D printing is shown in Figure 1.

II. Theoretical Background

1. 3D printer concepts and characteristics

3D printing is a manufacturing technology using 3D 

Printer, producing three-dimensional structure with 

polymer or metal of liquid/powder forms by 

Layer-by-layer method based on the Computer-aided 

Design (CAD), and is derived from RP (Rapid 

Prototyping) which is a technology of rapidly sculpting 

targeting shape in accordance with the three-dimensional 

CAD using laser and powdered materials. Its 

technological term is Additive Manufacturing which is 

completely the opposite concept of Subtractive 

Manufacturing where the three-dimensional structure is 

manufactured by cutting or clipping a solid material 

(Ambrosi & Pumera, 2016; Gebhardt, 2012; Gibson, 

Rosen & Stucker 2014; Kwak & Park, 2013). 

  The 3D printing process is generally comprised of 

modeling, printing, and post treatment. The process can

be subdivided into following eight stages: CAD design; 

conversion to STL (Stereolithography Language) or AMF 

(Additive Manufacturing File); transfer file to 3D printer 

system; 3D printer set up; print; support removal and 

arrangement; post treatment; and application (Gibsonet 

al., 2014; Mellor, Hao & Zhang, 2014).

  The additive methods can be subdivided into 

press-out, shoot-out, photonic curing, powder sintering, 

pullout, and sheet connection, and FDM and SLS are 

mostly used in the fashion industry. There also are 

methods such as SLA, PolyJet, Binder Jetting, and so on 

(Vanderploeg, Lee, & Mamp, 2017). Especially the FDM 

method is used in 73.4% of the market, which is 

because FDM is the method that most of the common 

3D printers are adopting in spite of the fact that the 

method is relatively inadequate than other methods. On 

the other hand, SLS method shows even surfaces and 

faster printing, while it is not access-efficient to the 

designers of small capital with its high price and 

complex process (Lee, 2015). There are about thirty 

utilizable materials such as polymer, metal, paper, wood, 

and food ingredients. There are filament type 

thermoplastic resins such as acrylonitrile 

butadiene-styrene (ABS), Nylon, polycarbonate (PC), 
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polyphenylene sulfide (PPS), polylactic acid (PLA), and 

thermoplastic polyurethane (TPU) in polymer materials. 

PLA and TPU are mostly used in 3D printing clothes 

with their high flexibility and durability (Han & Kim, 

2018). PLA is an eco-friendly resin made from corn 

starch, which has advantages in spraying and forming 

with its excellent tensile strength, thermoplasticity, and 

processability (Kim, Choi, Shin, Kim, Jang & Oh, 2018; 

Kim, Kim, Kim & Seo, 2016). When using PLA as a 3D 

printing material, detailed printing is possible with its 

low contraction in thermal stress, while printed surface is 

not smooth and durability is rather low (Kim & Kim, 

2018). TPU is comprised of a polymer chain made from 

hexamethylene diiso cyanate and 1,4-butanediol reaction, 

and its covalent bond of soft chains and hard chains 

gives thermoplasticity and high elasticity. The material is 

a functional polymer that has excellent elasticity, 

mechanical strength, durability with transparency, water 

repellency, and oil repellency (Lee, 2012). 

2. Fashion product with 3D printer

Fashion industry is where the 3D printing industry is 

paying attention. Time magazine picked the 3D printing 

fashion presented in the Iris van Herpen collection as 

one of the 50 best inventions in 2011 (David, 2012) 

(Figure 2). Technology designer Iris van Herpen presents 

3D printing clothes using TPU in her collections every 

year (Kim & Kang, 2015). Adidas is trying to mass 

produce 3D printing sports shoes. They are targeting to 

Figure 2.
Best Inventions TIME Magazine 

(www.irisvanherpen.com)

Figure 3.
Adidas Alphaedge 4D Sneakers

(www.3dimensions.kr)

Figure 4.
N12 Bikini

(Etherington, 2011)

manufacture one hundred thousand pairs of shoes within 

2018 to actually commercialize (Figure 3). The 3D 

printing shoes can be customized by the users’ running 

style, personal taste, or shape of their feet. In addition, 

Smar Tech Analysis expected the sales of 3D printing 

shoes will be rapidly increased to reach more than 6.5 

billion USD in 2029 (Smar Tech Analysis, 2019). 

Continuum Fashion and Shapeways co-produced N12 

bikini which is water repellent and elastic, and seamless. 

The bikini is made only with 3D printing technology, 

and its curvy design gives the user comfort (Figure 4). 

This product is designed as a mechanical structure with 

thousands of circular plates tangled with thin lines.  

  A tweed jacket presented in 2016 F/W Chanel Haute 

Coutre is made by linking check grid 3D printed item to 

its cuffs and tail edge with beads and needlework (Figure 

5). Pringles of Scotland showed 3D printed knit clothes. 

3D printed piece of argyle check is hand liked to a knit 

(Figure 6). Also 3D printed accessories were linked to 

the cuffs. Hexa by Kuho showed 3D printed clothes and 

hair pieces in 2014 S/S Paris collection with the title of 

‘Future Fashion’ (Figure 7). The clothes of Kuho were 

printed with SLA to be painted as the color of the 

fabrics used with. These 3D material linked clothes of 

Chanel, Pringles of Scotland, and Hexa by Kuho are 

only applied in parts, however, they showed the 3D 

printing application possibility in everyday clothes, 

different from the limited application only to special 

clothing such as swim suits.  
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Figure 5.
Chanel 2015 Couture Collection

(fashionunited.uk)

Figure 6.
Pringles of Scotland 2014 AW Collection

(Howarth, 2014)

Figure 7.
Hexa by Kuho SS 14 with 3D Printing

(www.3dconnection.co.kr)

III. Research Problems and Methods

1. Research problems

This study established the following research questions 

based on the demographic characteristics of survey 

subjects in order to examine the trends of fashion 

product design based on 3D printing according to the 

fashion life style of college students.

  First, examine the types of fashion life styles centered 

on college students in their 20s. 

  Second, figure out the characteristics of the typed 

group according to the fashion life style of college 

students. 

  Third, understand the recognition and preference of 3D 

printed products according to fashion life styles.

  Fourth, figure out the trend of interest in future 

purchase intentions for fashion products and designs 

using 3D printing according to fashion life style types.

2. Variable definition

In this study, fashion life style was defined as the 

application of clothing to lifestyle, and the questionnaire 

of this study is referred to the fashion life style questions 

of Song, Goo & Lee (2008) and Song (2017) classified 

according to the degree of fashion reflected in the 

lifestyle. Based on this reference study, after completing

the preliminary survey questionnaire, the questionnaire 

was surveyed using 22 items in the form of 5-point 

scale. The each type’s questions that made up the 

measure of fashion life style constituted of 22 questions 

with 6 questions of 'fashion pursuit orientation', 4 

questions of 'personal pursuit orientation', 3 questions of 

'brand preference orientation', 3 questions of 'exterior 

pursuit orientation', 3 questions of functional convenience 

orientation and 3 questions of practical purchase 

orientation (Table 1). The development trend of fashion 

product design using 3D printing was investigated based 

on domestic and international advanced researches and 

websites, 17 questions were composed of recognition, 

preference, preference factor, purchase intention, purchase 

factor, and brand preference trend for the development 

of fashion products using 3D printing. The survey was 

conducted by measuring on 5-points Likert scale that 

used 'not at all' to 'very much’ (Table 2).

3. Research subjects and data analysis

This study was based on the results of survey analysis 

on the perception, interest and purchase intention of 

fashion product design based on 3D printing technology. 

In the near future of the Fourth Industrial Revolution, it 

was selected college students who were expected to have 

high involvement that could be directly or indirectly 

affected to products using 3D printing. The survey area 
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Table 1. Questionnaire about Fashion Lifestyle of College Students

Question Contents

1 I'm very interested in fashion.

2 When new products come out, I have to buy them first.

3 I often give advice and advice about fashion.

4 I change my clothes every day to my liking.

5
Always consider fashion-related coordination when dressing. Pay attention to the overall harmony, 

including clothes, shoes, ties, and accessories.

6 The money I spend on fashion to manage my appearance is not a waste.

7 I am interested in fashion information.

8 Clothes play an important role in shaping your first impression.

9 I have confidence when I dress well.

10 I care about my appearance because I am conscious of others' eyes.

11 I tend to buy branded products.

12 I buy brand name products even though they are expensive.

13 Trust goes to famous brands.

14 I usually buy fashion items through sale or discount stores.

15 I tend to buy cheap products.

16 I feel lost if I buy at the normal price.

17 I like comfortable clothes.

18 I do not buy clothes that are difficult to manage.

19 I check for practicality when choosing clothes.

20 I also pursue my own personality in fashion.

21 Try something unique if it's my taste.

22 I enjoy my own original style regardless of the eyes of others.

 

included 300 college students living in Seoul, Gyeonggi-do 

and Incheon area, and Chungcheong-gu. About 268 of 300 

questionnaires were collected and used as final analysis data 

for 255 male and female college students, except 13, which 

were judged to be incapable of statistical processing. The 

data was collected by questionnaire survey from May 1 to 

June 20, 2019, using the convenience sampling method. 

  Data analysis was done using IBM SPSS Statistics(V.24). 

Principal component analysis was performed to extrac 

the factors of fashion life style, and Cronbach's was α 

calculated to examine the reliability and validity of each 

factor. In order to categorize the subjects based on the 

factors of the derived fashion life styles, the group of 

fashion life styles of the subjects were subdivided by 

cluster analysis. The correlation between fashion product 

design preference and purchase intention attribute of 3D 

printing by fashion life style group was analyzed through 

canonical correlation analysis.
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Table 2. Tendency of Interest of Fashion Product Development based on 3D Printing to College Students

Items Contents Examples

Preference

intention of

3D printing 

fashion

products

1 I'm interested in 3D printing technology.

Figure 8.
3D Printing Textiles

(3dsystems.com)

Figure 9.
3D Printing Clothes

(www.theguardian.com)

Figure 10.
3D Printing Shoes

(www.theverge.com)

Figure 11.
3D Printing Hat

(ccba.kr)

2 I know the kind of 3D printing and how it works.

3
I want to make my own product using 3D printing 

technology.

3 I know a range of products using 3D printing technology.

5

I'm interested in medical products that use 3D printing 

technology (e.g. teeth, hearing aids, an artificial arm, eye, 

etc.).

6
I'm interested in modeling products using 3D printing 

technology (e.g. miniatures, figures, food models, etc.).

7
I'm interested in decorative interior products using 3D 

printing technology (e.g. lampshades, blind, etc.).

8
I'm interested in an ordered shoes using 3D printing 

technology.

9
I'm interested in fashion goods using 3D printing 

technology (e.g. hats, bags, etc.).

10
I am interested in custom fashion clothing products using 

3D printing technology.

11
I know about the product design service of 3D model data 

platform using 3D printing technology.

Purchase

intention of

3D printing 

fashion

products

12
Design is critical when creating products using 3D printing 

technology.

13
The material applied when producing products using 3D 

printing technology is important.

14
Products manufactured using 3D printing technology are 

important for functionality and durability.

15
Products manufactured using 3D printing technology must 

be used in practical life.

16

In the future, when purchasing products using 3D printing 

technology, they will be purchased considering famous 

brands.

17
Even if it is expensive, I am willing to purchase my own 

product made using 3D printing technology.
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IV. Research Results and Discussion

1. Demographic characteristics of survey subjects

This study was conducted with 300 university students 

living in the area of Seoul, Gyeonggi, Incheon and 

Chungcheong, the data collection took place between 

May 1 and June 20, 2019, using a convenience sampling 

method. The final analysis data were used as 

questionnaires for 255 male and female college students, 

and the data analysis was done using IBM SPSS Statistics 

(V.24). 

  The gender distribution of college students surveyed 

was mainly female (89.8%), the grades from 1 to 4 were 

evenly distributed throughout. The regional distribution 

was the highest in the metropolitan area (69.4%), and 

the major study fields were design and arts (95.5%). The 

allowance spent for fashion was mainly from 50,000 

won to 150,000 won (Table 3). 

2. College students' fashion life style

The result of factor analysis of 22 questions to grasp the 

fashion life style factor structure of 255 college students, 

Table 3. Demographic Characteristics of Subjects                                          N=255 (male=26, female=229)

Item Frequency Variance(%) Item Frequency Variance(%)

Sex

male 26 10.2

Area

Seoul,

Gyeonggi,

Incheon

177 69.4

Chungcheong 67 26.3
female 229 89.8

others 11 4.3

Grade

1 68 26.7

Fashion 

Spending 

Costs

Less than 

\ 50,000 
32 12.5

2 66 25.9
Less than 

5~100,000
75 29.4

3 56 22.0

Less than 

10~150,000
72 28.24 65 25.5

Less than 

15~200,000
33 12.9

Major

Design,

Art
241 95.5

More than  

\ 200,000
43 16.9

Humanities,

sciences
14 5.5

the final survey subjects, is shown in Table 4. After the 

analysis of the preliminary factors, only the factors that 

were recognized as valid and reliable were extracted as 

final factors by removing items with low loads or items 

with overlapping loads. The results of factor extraction 

were six types of 'fashionable pursuit', 'individuality 

pursuit', 'brand preference', 'appearance maintaining', 

'functional convenience' and 'practically purchasing', and 

also Cronbach's coefficient was 0.788.α 

  Factor 1 was consisted of 6 questions focused on the 

fashion trends such as 'I often give advice and advice 

about fashion' and 'The money I spend on fashion to 

manage my appearance is not a waste', and Factor 2 

was consisted of 4 questions that were interested in 

expressing personality such as 'Try something unique if 

it's my taste' and 'I enjoy my own original style 

regardless of the eyes of others'. Factor 3 was consisted 

of 3 questions of interest to brands such as 'I buy brand 

name products even though they are expensive' and 'I 

tend to buy branded products'. Factor 4 was called 

'appearance maintaining', consisting of 3 questions that 

were concerned with appearances such as ‘I care about 

my appearance because I am conscious of others' eyes’ 

and 'I have confidence when I dress well'. Factor 5 was
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Table 4. Factor Analysis for Fashion Lifestyle of College Students                                                 N=255

Oriented Type Contents　
factor 

1
factor 

2
factor 

3
factor 

4
factor 

5
factor 

6

Factor 1

Fashionable 

pursuit  

I often give advice and advice about fashion. 0.68 0.22 0.05 0.04 -0.19 0.20

The money I spend on fashion to manage 

my appearance is not a waste.
0.66 0.01 0.14 0.14 -0.13 -0.03

I'm very interested in fashion. 0.63 0.36 0.07 0.19 -0.09 0.04

I am interested in fashion information. 0.59 0.38 0.12 0.29 -0.07 -0.06

Always consider fashion-related coordination 

when dressing. Pay attention to the overall 

harmony, including clothes, shoes, ties, and 

accessories.

0.47 0.21 0.19 0.45 -0.11 0.00

When new products come out, I have to buy 

them first.
0.46 0.24 0.39 0.00 -0.13 -0.17

Factor 2

Individuality 

Try something unique if it's my taste. 0.12 0.82 0.07 0.24 -0.01 0.04

I enjoy my own original style regardless of 

the eyes of others.
0.18 0.82 0.12 -0.06 -0.06 0.04

I also pursue my own personality in fashion. 0.25 0.81 0.07 0.10 0.04 0.16

I change my clothes every day to my liking. 0.36 0.44 0.02 0.31 -0.09 -0.09

Factor 3

Brand 

preference

I buy brand name products even though they 

are expensive.
0.17 0.10 0.85 0.06 -0.14 -0.10

I tend to buy branded products. 0.28 0.00 0.80 0.06 0.00 -0.02

Trust goes to famous brands. -0.08 0.14 0.71 0.29 -0.03 0.07

Factor 4

Appearance 

maintaining 

I care about my appearance because I am 

conscious of others' eyes.
0.01 -0.08 0.11 0.78 -0.24 0.10

I have confidence when I dress well. 0.29 0.30 0.10 0.70 0.04 0.07

Clothes play an important role in shaping 

your first impression.
0.34 0.25 0.18 0.60 0.11 0.01

Factor 5

Functional

convenience 

I check for practicality when choosing clothes. 0.00 -0.01 -0.07 0.01 0.79 0.10

I like comfortable clothes. -0.19 0.00 0.03 -0.10 0.73 0.05

I do not buy clothes that are difficult to 

manage.
-0.23 -0.08 -0.14 -0.06 0.70 0.12

Factor 6

Practically 

purchasing

I usually buy fashion items through sale or 

discount stores.
0.07 0.11 0.13 -0.06 0.02 0.84

I tend to buy cheap products. -0.27 0.06 -0.24 0.19 0.07 0.72

I feel lost if I buy at the normal price. 0.15 0.00 -0.05 0.06 0.22 0.70

Eigen value

Variance(%)

Cumulative variance(%)

2.83 2.82 2.27 2.13 1.91 1.88

12.85 12.81 10.30 9.67 8.66 8.55

12.85 25.66 35.97 45.64 54.30 62.85

Reliability Cronbach's α 0.788

 Factor extraction method: Principal component analysis

 Verimex method with Kaiser normalization 

 Factor rotation converged in 6 iterations

consisted of 3 questions focused on functionality such as 

'I check for practicality when choosing clothes' and 'I 

like comfortable clothes'. Factor 6 was named 'practically 

purchasing', consisting of 3 questions focused on practica

l purchases such as 'I usually buy fashion items through 

sale or discount stores' and 'I tend to buy cheap 

products'.
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3. Group typing of college students by fashion life style

Cluster analysis was performed to categorize the fashion 

life style of the survey subjects. In order to classify the 

cluster, the ward method of hierarchical cluster analysis 

and the K-means method of non-hierarchical cluster 

analysis were performed based on the factor score 

obtained through factor analysis. The criteria for 

clustering were six fashion life style factors derived from 

factor analysis, and the most valid number of clusters 

was five. The results of the F-test on the differences 

among the five clusters were verified for all groups, the 

characteristics of each cluster are shown in Table 5. 

Group 1's fashion sensitive seekers (21%) were active in 

following fashion and were interested in expressing 

personality, and Group 2's functional convenience pursuit 

group (15%) found that they prefered functional products 

that were easy to work with, while pursuing the 

practicality of purchasing practical products. Group 3's 

appearance management pursuit group (22%) was very 

interested in fashion, focusing on outward consciousness. 

Group 4's practical purchasing group (17%) showed 

convenience function and practical purchasing. Group 5's 

Table 5. Fashion Lifestyle Cluster Analysis of College Students                                                    N=255

Group

Factor

Group 1 Group 2 Group 3 Group 4 Group 5

F
Fashion 
sensitive
(n=54)
(21%)

Functional 
convenience

(n=38)
(15%)

Appearance 
management

(n=56)
(22%)

Practical 
purchasing

(n=43)
(17%)

 Individuality
& Brand
(n=25)
(20%)

Factor 1

Fashionable pursuit  
0.826 -0.205 0.692 -0.860 -0.602 56.256***

Factor 2

Individuality 
-0.178 -0.214 0.170 -0.586 0.522 10.759***

Factor 3

Brand preference
-0.002 -0.379 -0.279 0.117 0.393 5.434***

Factor 4

Appearance 

maintaining 
-1.013 -0.276 1.136 0.038 -0.001 66.211***

Factor 5

Functional

convenience 
-0.223 0.734 0.134 0.601 -0.769 27.468***

Factor 6

Practically 

purchasing

0.360 -1.159 0.081 0.835 -0.248 35.698***

***p <.001

individuality & brand pursuit group (20%) was interested 

in changing their brand and fashion as well as pursuing 

their own personality, and also considered the 

functionality of the product.

4. 3D printing fashion product design trend of     

   college students

The canonical correlation analysis was conducted to 

investigate the relationship between the fashion life style 

factors derived from factor analysis and the trend of 

interest in fashion product design based on 3D printing. 

Canonical loadings showing significant differences were at 

least 0.38 and analyzed based on standard canonical 

correlation coefficients (Table 6).

  'Fashion sensitive pursuit' & 'Individuality & Brand 

pursuit' & 'Functional convenience' was interested in 

fashion accessories using 3D printing technology and 

customized fashion apparel products using 3D printing, 

on the other hand, it was found that they did not want 

to make their own products by using 3D printing 

technology, but those who expressed their personality 

and were sensitive to fashion were interested in designing 
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fashion products based on 3D printing. 'Appearance 

management-oriented' type was interested in fashion 

accessories goods using 3D printing technology, but the 

product design service of 3D model data platform using 

3D printing technology and the customized fashion 

Table 6. Canonical Correlation Analysis of College Students' Fashion Lifestyle and Preferences of 3D Printing Fashion Products  
                                                                                                                N=255

Factors
Standardizes Canonical Coefficients Canonical Loadings

1 2 3 4 5 1 2 3 4 5

- Fashionlife style

Factor 1

Fashionable pursuit  
-0.21 0.63 -0.58 -0.16 0.45 -0.21 0.63 -0.58 -0.16 0.45

Factor 2

Individuality 
-0.09 0.71 0.52 -0.17 -0.43 -0.09 0.71 0.52 -0.17 -0.43

Factor 3

Brand preference
0.01 -0.09 -0.20 -0.30 -0.15 0.01 -0.09 -0.20 -0.30 -0.15

Factor 4

Appearance maintaining 
-0.25 0.14 -0.29 0.82 -0.37 -0.25 0.14 -0.29 0.82 -0.37

Factor 5

Functional

convenience 
-0.84 -0.26 -0.10 -0.33 -0.28 -0.84 -0.26 -0.10 -0.33 -0.28

Factor 6

Practically purchasing
-0.44 -0.02 0.52 0.27 0.61 -0.44 -0.02 0.52 0.27 0.61

- Preferences of 3D Printing 

Fashion Products

Preference trend 2 -0.26 -0.21 -0.49 -0.33 0.34 -0.09 -0.04 -0.40 -0.48 0.08

Preference trend 4 0.25 0.33 0.00 0.16 -0.96 0.09 0.21 -0.18 -0.22 -0.60

Preference trend 11 0.27 -0.02 0.42 -0.76 0.22 0.19 0.22 0.20 -0.79 0.18

Preference trend 1 0.40 -0.03 0.51 -0.12 0.13 0.05 0.00 0.20 -0.31 -0.02

Preference trend 3 0.34 -0.63 -0.55 0.21 0.27 -0.06 -0.15 -0.23 0.02 0.04

Preference trend 5 0.18 0.18 -0.60 0.05 0.08 -0.11 0.12 -0.28 -0.26 -0.04

Preference trend 6 -1.06 -0.31 0.24 -0.16 0.02 -0.69 -0.13 0.06 -0.15 0.03

Preference trend 7 0.17 -0.18 0.14 0.11 -0.09 -0.33 0.04 0.06 -0.07 -0.05

Preference trend 8 -0.50 -0.19 0.51 -0.25 -0.64 -0.37 0.29 0.22 -0.11 -0.21

Preference trend 9 0.27 0.60 0.46 0.90 0.79 -0.26 0.61 0.13 0.11 0.28

Preference trend 10 -0.41 0.73 -0.82 -0.56 -0.13 -0.33 0.63 -0.15 -0.19 0.06

Canonical correlation .445 .333 .318 .203 .164

Wilks Statistic .592  .738  .830 .923  .963 

F 1.997 1.507 1.278 0.818 0.665

Num D.F 66 50 36 24 14

Significance .000 .014 .129 .715 .809

clothing product using 3D printing technology were low 

interest and not so preferred. In addition, 'Practical 

Purchasing-oriented' type is also interested in fashion 

goods products using 3D printing technology.
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5. Tendency of purchasing 3D printing fashion     

   products of college students 

The canonical correlation analysis was conducted to 

investigate the relationship between the fashion life style 

factors derived from factor analysis and the purchase 

intention tendency of 3D printing-based fashion 

products. Canonical loadings showing significant 

differences were at least 0.38 and analyzed based on 

standard canonical correlation coefficients (Table 7).

Table 7. The Tendency of Purchasing 3D Printing Fashion Products of College Students according to Fashion Lifestyle
N=255

Factors
Standardizes Canonical Coefficients Canonical Loadings

1 2 3 4 5 1 2 3 4 5

- Fashionlife style

Factor 1

Fashionable pursuit  
0.22 -0.14 -0.31 0.72 -0.16 0.22 -0.14 -0.31 0.72 -0.16

Factor 2

Individuality 
-0.14 -0.64 0.57 0.34 0.33 -0.14 -0.64 0.57 0.34 0.33

Factor 3

Brand preference
0.89 -0.18 -0.03 -0.04 -0.08 0.89 -0.18 -0.03 -0.04 -0.08

Factor 4

Appearance maintaining 
0.00 -0.65 -0.12 -0.55 -0.32 0.00 -0.65 -0.12 -0.55 -0.32

Factor 5

Functional convenience 
-0.37 -0.24 -0.31 0.25 -0.56 -0.37 -0.24 -0.31 0.25 -0.56

Factor 6

Practically purchasing
0.08 0.24 0.68 0.06 -0.67 0.08 0.24 0.68 0.06 -0.67

- Purchasing 3D printing 

fashion products

Purchasing trend 12 0.00 -0.66 -0.34 -0.04 0.62 0.00 -0.90 -0.06 0.27 0.17

Purchasing trend 13 -0.33 -0.50 1.03 -0.62 -0.17 -0.01 -0.79 0.51 0.19 -0.11

Purchasing trend 14 0.28 0.35 0.17 1.21 -0.55 0.07 -0.49 0.19 0.78 -0.33

Purchasing trend 15 -0.21 -0.26 -0.87 -0.03 -0.21 -0.15 -0.63 -0.46 0.35 -0.14

Purchasing trend 16 0.91 -0.14 -0.18 -0.27 -0.34 0.93 -0.26 -0.02 -0.20 -0.18

Purchasing trend 17 0.27 0.16 0.10 0.40 0.84 0.38 -0.08 0.15 0.36 0.71

Canonical correlation .452 .330 .205 .199 .116

Wilks Statistic .638  .802   .900 .940 .979  

F 3.200 2.219 1.634 1.712 1.326

Num D.F 36 25 16 9 4

Significance .000 .001 .055 .083 .259

  

'Individuality & Brand-oriented' type was determined to 

purchase in consideration of famous brands when 

purchasing products using 3D printing technology. 

'Fashion Sensitive Pursuit Orient' type was willing to 

purchase own products made using 3D printing 

technology even though it would be expensive in the 

future. On the other hand, 'Functional Convenience 

-oriented' & 'Practical Purchasing-oriented' type showed 

that the functionality and durability of products using 

3D printing technology were important, and even if it
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was expensive, they were very unlikely to buy their own 

products made using 3D printing technology. In addition, 

‘Individuality Pursuit’ type indicated that design and 

applied materials were important when producing 

products using 3D printing technology.

. Conclusion and SuggestionsⅣ

In this study, in the development of various product 

designs using 3D printing technology in the fashion 

industry, the analytical study of 255 questionnaires were 

conducted to figure out the preference and purchase 

intention trend of fashion product design using 3D 

printing for college students. The questions of fashion life 

style constituted of 22 questions with 6 questions of 

'fashion pursuit orientation', 4 questions of 'personal 

pursuit orientation', 3 questions of 'brand preference 

orientation', 3 questions of 'exterior pursuit orientation', 3 

questions of functional convenience orientation and 3 

questions of practical purchase orientation. The 17 

questions were composed of recognition, preference, 

preference factor, purchase intention, purchase factor, 

and brand preference trend for the development of 

fashion products using 3D printing. The results of this 

study, the factor extraction were six types of 'fashionable 

pursuit', 'individuality pursuit', 'brand preference', 

'appearance maintaining', 'functional convenience' and 

'practically purchasing', and also Cronbach's coefficient α 

was 0.788. The criteria for clustering were six fashion 

life style factors derived from factor analysis, and the 

most valid number of clusters was 5 groups, which were 

Group 1's fashion sensitive seekers (21%), Group 2's 

functional convenience pursuit group (15%), Group 3's 

appearance management pursuit group (22%), Group 4's 

practical purchasing group (17%), and Group 5's 

individuality & brand pursuit group (20%). 'Fashion 

sensitive pursuit' & 'Individuality & Brand pursuit' & 

'Functional convenience' was interested in fashion 

accessories using 3D printing technology and customized 

fashion apparel products using 3D printing. 'Appearance 

management-oriented' type was interested in fashion 

accessories goods using 3D printing technology, but the 

product design service of 3D model data platform using 

3D printing technology and the customized fashion 

clothing product using 3D printing technology were low 

interest and not so preferred. In addition, 'Practical 

Purchasing-oriented' type is also interested in fashion 

goods products using 3D printing technology. 

'Individuality & Brand-Oriented' type was determined to 

purchase in consideration of famous brands when 

purchasing products using 3D printing technology. 

'Fashion Sensitive Pursuit Orient' type was willing to 

purchase own products made using 3D printing 

technology even though it would be expensive. On the 

other hand, 'Functional Convenience-oriented' & 

'Practical Purchasing-oriented' type showed that the 

functionality and durability of products using 3D printing 

technology were important. And ‘Individuality Pursuit’ 

type indicated that design and applied materials were 

important when producing products using 3D printing 

technology. As a result of this study, most college 

students in their 20s who directly or indirectly influenced 

product development, design planning, and purchasing 

power within the next 10 years were interested in 3D 

printing. These college students were characterized as 

'Fashion sensitive pursuit', 'Individuality & Brand pursuit', 

'Functional convenience pursuit' and 'Practical purchasing', 

and showed a preference trend and intention to purchase 

the fashion product design using 3D printing. Therefore, 

the continuous study on 3D printing commercialization 

products by product planning is necessary based on the 

analysis of consumer needs and trends.

  3D printing is attracting attention from all industries 

as it enables the development of personalized product 

design of consumer needs by establishing a mutual 

connection system between production, management and 

consumers. However, there are still limitations to apply 

them as apparel materials, and research on the 

recognition of 3D printing or the preference of fashion 

products is needed to actually commercialize 3D printing 

in the fashion industry. Through this study, by 

understanding the interest, recognition, preference and 

purchase intention trends of fashion products using 3D 

printing of college students, which could be directly or 
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indirectly influence to the product development & design 

planning and purchasing power of 3D products within 

the next 10 years, will be used as basic data to develop 

& design of commercialized products by 3D printing 

technology and its materials in continued research and 

future industries.
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