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This study, by analyzing previous studies, aimed to understand how 3D printing 

technology is applied and utilized in the fashion industry and to contribute to 

encouraging further studies on 3D printing technology in the fashion sector 

and suggesting proper ways for designing such studies. Firstly, 47 papers were 

selected from all literature concerning 3D printing technology published in 15 

journals of fashion and design since 2013. Afterwards, these papers were 

analyzed with regard to the frequency, topics or sectors, and purposes or types 

of studies shown by outcomes. Results were as follows: First, the number of 

papers on 3D printing technology published in the journals was counted 

according to the year, which showed that this number increased rapidly after 

2015 for about 3 years. Especially in the year 2016, this increase was quite 

notable. Although a little decrease in this number was found afterwards, a 

steady increase was highly expected. Out of the 8 journals, Journal of The 

Korean Society of Fashion Design had the maximum papers. Regarding areas of 

studies, works on designing and development of products were most common. 

Finally, regarding the purpose of studies, those suggesting or presenting apparel 

were predominant. Product items included clothes, shoes, and caps. Studies on 

caps mostly covered designing the products. Studies on clothes aimed at 

designing, characteristics of construction, and case study. However, there were 

very few works on 3D printing technology as an alternative material or 

composition of clothing.
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I. Introduction

3D printing technology, one of the most critical features 

in the era of 4th industrial revolution, was chosen as one 

of 10 most significant manufacturing technologies by 

American government when catching attention in many 

fields of industry. The 3D printer market has also been 

showing a steady growth for the last 27 years. From 

2013 to 2016 especially recorded high annual increase 

rate as 31.5% (Lee, 2017). 3D printing manufacturing is 

a splendid and efficient way that you make things of 

different materials at one blow saving time and cost 

unlike traditional ‘Subtractive Manufacturing’ that parts 

are cut out before they are put together (Choi, 2017). In 

fashion industry as well, 3D printing technology is being 

tried and used in developing products recently (Park, 

Jung, & Lee, 2017). Nevertheless, the usage is quite 

limited compared to other fields or industries (Lee & 

Choi, 2020).

  The application of 3D printing technology in the 

domestic fashion industry is only limited in small items 

such as shoes and hats or accessories such as necklaces, 

earings, and pendants (Figure 1, 2). Domestic apparel 

industry has yet to find any case that utilizes 3D 

printing technology when we find some foreign cases 

(Lee & Kim, 2016). Such foreign cases are not normal 

daily wear, but some designers’ works mainly pursuing 

Figure 1. Futurecraft 4D Shoes
(www.adidas.com) 

Figure 2. 3D Printied Jewelry
(3dprint.com)

art purpose. Some radical designers including Iris Van 

Herpen from Netherlands present artistic works using 

laser cutter or 3D printer (Figure 3). A 3D printing 

studio named Kinematics of ‘Nervous System’ produces a 

tailored design through a simulation system using 2,279 

triangular units and 3,316 hinges to give drape when the 

clothes are worn (Figure 4). An Israeli designer, Danit 

Peleg, makes and sells clothes manufactured by just a 

home 3D printer of FDM system (Figure 5). Though the 

endeavor of such foreign designers is still conceptual and 

experimental, there are not even any trials in domestic 

industry.

  Therefore, by analyzing the previous studies concerning 

3D printing technology in fashion industry, the study is 

intended to contribute to encouraging more of further 

studies on 3D printing technology in fashion sector and 

to serve a significant role in suggesting appropriate ways 

for such studies to turn to.

. Methods and ContentsⅡ

In this study, first of all, all the literature concerning 3D 

printing published in domestic journals of Fashion and 

Design since 2013 were selected as the subject of the 

research. As a result of inputting and searching keywords 

such as 3D, 3D printer, and 3D printing, 81 research 

papers were isolated from 23 journals. Among them, 47
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Figure 3. Iris Van Herpen Dress
(www.irisvanherpen.com)

Figure 4. Kinematics Dress
(n-e-r-v-o-u-s.com)

Figure 5. Danit Peleg Jacket 
(danitpeleg.com)

 

research papers from 15 journals were selected as the 

subject of the study, except for those with topics that 

are not fashion products.

  The journals covered in this study are limited to 11 

journals including Journal of Basic Design & Art, Journal 

of the Korean Society Costume, The Research of the 

Costume Culture, A Journal of Brand Design Association 

of Korea, Journal of the Korean Association if Art & 

Design, Fashion Business, The Korean Society of Science 

& Art, Journal of Korean Society of Clothing and 

Textiles, Fashion & Textkle Research Journal, The

Treatise on The Plastic Media, Journal of Cultural 

Product & Design, and Journal of The Korean Society of 

Cosmetology (Table 1).

  These papers were analyzed in regard to the frequency 

of occurrence, the topics or sectors, and purposes or 

types of studies shown by the outcomes. 

III. Results

The results of the study are as follows. First of all, the 

number of the papers on fashion-related 3D printing
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Table 1. Journals and the Associations

Journal Association

Journal of Basic Design & Art Korea Society of Basic Design & Art

Journal of the Korean Society Costume The Korean Society of Costume

The research of the Costume Culture Costume Culture Association

A Journal of Brand Design Association of Korea Brand Design Association of Korea

Journal of the Korean Association if Art & Design The Korea Association of Art & Design

Fashion Business The Korean Society of Fashion Business

The Korean Society of Science & Art Korean Institute of Exhibition Industry

Journal of Korean Society of Clothing and Textiles The Korean Society of Clothing & Textiles

Journal of Korea Fashion & Costume Design Association Korea Fashion & Costume Design Association

Journal of The Korea Contents Association The Korea Contents Association

Journal of The Korean Society of Fashion Design The Korean Society of Fashion Design

Fashion & Textiles Research Journal The Society of Fashion & Textile Industry

The Treatise on The Plastic Media The Society of Korea Illustart

Journal of Cultural Product & Design Korea Institute of Cultural Product & Design

Journal of the Korean Society of Cosmetology The Korean Society of Cosmetology

technology research published in the journal by the year 

is shown in Table 2 and Figure 6. Beginning in 2014, 

“A Comparative Study on 3-Dimensional Printing 

Technologies Used in Jewelry Designing” in The Korea 

Association of Art & Design, the number of studies 

increased sharply for three years after 2015. Though 

there was a little decrease afterwards, studies are still 

steadily in progress.

  In terms of journals, the journals such as ‘Journal of 

Basic Design & Art ’ and ‘Journal of The Korean 

Society of Fashion Design’, among others are persistently 

publishing papers concerning 3D printing or the trend is 

somewhat at increase (Figure 6). 

  In terms of journals, Journal of the Korean Society of 

Fashion Design showed the highest frequency of 

appearance with 8 pieces followed by Journal of Basic

Design & Art (6), The Korean Society of Science & Art 

(6), and the Costume Culture Research (5). As a result, 

the frequency of appearance in journals dealing with 

overall design seems to be relatively high rather than the 

journals of apparel specialty. This is because the apparel 

industry considers 3D printing technology as an 

unfamiliar technology based on engineering and 

recognizes that it is not easily accessible and that 3D 

printer materials are not yet suitable for use in clothing.

  Next, Figure 7 show the results of examining the field 

of application of the research papers on 3D printing 

technology. The research on product design and 

development showed the highest frequency with 20 

papers (41%), followed by studies on the status and the 

situations that 3D printing is being used with 12 papers 

(25%). Because of the characteristics of 3D printers, it is
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Table 2. Number of Papers Published by the Year

                            Publication year
journal of academic society

2013 2014 2015 2016 2017 2018 2019 2020 Total Ranking

Journal of Basic Design & Art - - 2 1 3 - - - 6 2

Journal of the Korean Society  Costume - - - 2 - - - - 2 9

The Research of the Costume Culture - - 1 2 2 - - - 5 4

A Journal of Brand Design Association of Korea - - 1 1 1 - 1 - 4 5

Journal of the Korean Association if Art & Design - 1 - 1 - 1 3 6

Fashion Business - - - 1 1 1 3 6

The Korean Society of Science & Art - - 1 1 1 2 1 6 2

Journal of Korean Society of Clothing and Textiles - - - - 2 2 9

Journal of Korea Fashion & Costume Design Association - - 1 1 1 3 6

Journal of The Korea Contents Association - - - 1 - 1 11

Journal of The Korean Society of Fashion Design - - 2 5 1 8 1

Fashion & Textile Research Journal 1 1 11

The Treatise on the Plastic Media 1 1 11

Journal of Cultural Product & Design 1 1 11

Journal of the Korean Society of Cosmetology 1 1 11

Total 0 1 8 16 12 0 6 4 47

Figure 6. The Number of Publication by Journals by the Year
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Figure 7. Frequency of Appearance by the Field of Study 

Figure 8. Distribution of Items Suggested by Research Results

a tool for producing results, so that there are many 

researches aimed at product design of various items. 

Since 3D printing technology is still in its early stage, 

most of researches in fashion sector are limited to case 

studies and studies on the situation that it’s being used.

  On the other hand, 8 cases (16%) of Formative 

Characteristic studies and 7 cases (14%) of Material

Development studies showed relatively high frequency, 

which is because the limit of access to 3D printing in 

the field of clothing is due to the problem of material, 

there’s a practical need for a study for the development 

of plastic or fabric structural and physical materials to 

overcome this problem. Meanwhile, as an alternative to 

the clothing material, researches on the full-fledged 3D 
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Figure 9. Distribution of Field of Study by the Items 

printing technology material or the composition of 

clothing have rarely been carried out. This item was 

checked over again, which means that it included 

researches to understand usage status, design products, 

and study curriculum after studying formative 

characteristics.

  Next, talking about the items suggested by the 

research results, as shown in Figure 8, overwhelmingly 

ruling cases (12, 32%) suggested and presented 

clothingproducts followed by shoes (6, 16%), and case 

studies (5, 14%). Aside from clothing, accessories, such 

as shoes, jewelry, and hats, were the main components 

of fashion products, yet when these papers were put 

together, it makes 13 (35%) similar to clothing products. 

Therefore, studies on accessories sector as well as the 

clothing sector are vigorously being done.

  An overlap check was performed over 20 different 

other studies of Product Design and Development in 

order to analyze various kinds of filaments utilized 

during the 3D printing process. Studies which utilized 

flexible filament were 11 and studies which used PLA 

filament were 13. When compared in sheer numbers, 

PLA seemed to be more prevalent; however, most of this 

number came from studies on shoes, jewelries, and hats.

  In the case of clothing, 10 out of 12 studies showed 

usages of flexible filament or mix of flexible filament 

and PLA filament.

  This was primarily due to pliable nature of flexible 

filaments and its compatibility with sewing. Therefore, 

for studies on clothings, specifically on 3D printing of 

textiles, usages of flexible filament or other new, 

competent filament are needed.

  As a result of examining the research fields according 

to the items presented as research results (Figure 9), 

there were many researches related to product design for 

clothing, shoes and hats. With respect to clothing, it was 

analyzed that the research was conducted in the order of 

product design, formative characteristics research, and 

case analysis. As for accessories, formative characteristics 

and case studies were mainly performed.

IV. Conclusion

This study, by analyzing the previous studies related to 

3D printing technology in the fashion field in how they 

are applied and utilized in the field of fashion industry 

and what results are obtained by the studies, tries to 

help in extending the realms of research concerning 3D 
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printing technology in fashion industry and to suggest 

significant ways for further studies to take.

  The results of the study are as follows: First, the 

number of papers on 3D printing technology published 

in the journals was counted by the year, which shows 

that the number increases sharply after 2015 for about 3 

years. Especially, in the year 2016 the increase was quite 

noticeable. Though a little downturn was found 

afterwards, steady increase is highly expected.

  As for journals, The Korean Society of Fashion Design 

showed the highest frequency of appearance with 8 

pieces followed by Journal of Basic Design & Art (6), 

The Korean Society of Science & Art (6), and the 

Costume Culture Research (5). 

  Next, examining the field of application of the 

research papers on 3D printing technology showed that 

the research on product design and development marked 

the highest frequency with 20 papers (41%), followed by 

studies on the status of 3D printing being used with 12 

papers (25%). Meanwhile, 8 cases (16%) of Formative 

Characteristic studies and 7 cases (14%) of Material 

Development studies showed relatively high frequency, 

which is because the limit of access to 3D printing in 

the field of clothing is due to the problem of material, 

there’s a need for a study for the development of plastic 

or fabric structural and physical materials to overcome 

this problem.

  Next, as a result of analyzing multiple variations of 

filaments used during the 3D printing process. An 

overlap check was performed over 20 different other 

studies of Product Design and Development in order to 

analyze various kinds of filaments utilized during the 3D 

printing process. Studies which utilized flexible filament 

were 11 and studies which used PLA filament were 13. 

When compared in sheer numbers, PLA seemed to be 

more prevalent; however, most of this number came 

from studies on shoes, jewelries, and hats. 

  In the case of clothing, 10 out of 12 studies showed 

usages of flexible filament or mix of flexible filament 

and PLA filament.

  This was primarily due to pliable nature of flexible 

filaments and its compatibility with sewing. Therefore, 

for studies on clothings, specifically on 3D printing of 

textiles, usages of flexible filament or other new, 

competent filament are needed.

  Finally, examining the research results or items revealed 

that there are overwhelmingly many cases suggesting or 

presenting clothing products (12, 32%) followed by shoes 

(6, 16%), and case studies (5, 14%). In terms of the 

research fields according to the items presented as 

research results, there were many researches related to 

product design for clothing, shoes and hats. In particular, 

in the case of apparel, more studies were conducted in 

the order of product design, formative characteristics 

study, and case analysis. Meanwhile, as an alternative to 

the apparel material, there have been little or no studies 

on full-scale 3D printing materials or research on 

clothing composition.

  The reason that the research is sluggish on clothing 

composition and material development using 3D printing 

technology in the apparel industry is because there are 

some limitations in applying 3D printing technology to 

clothing. That is, it is not easy to reproduce the 3D 

printing textile structure that can replace the existing 

clothing material, and the types of materials (filament, 

resin, etc.) for 3D printing that can replace it are not 

diverse, and the size of the output depending on the 3D 

printer is limited. Therefore, in order to incorporate 3D 

printing technology in clothing, development of the 

woven form of various fabrics and exploration of 

draping materials should be proceeded.

  With the above results, this study aims to contribute 

to the expansion of research areas related to 3D printing 

technology in fashion industry and to suggest effective 

research directions by analyzing trends of previous studies 

on 3D printing technology. 

  However, since 3D printing study is only at its early 

stage, the number of studies is minimal; therefore, 

quantitative analysis data is not included in this study. In 

the future, when more 3D printing related researches are 

available, following research could be proposed which 

uses ‘Topic Modeling’ or ‘Word Cloud’ methods to 

intuitive analyze keywords used in the research.
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