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Wearable bags are body-worn bags, integrated with clothing or accessories, 

and they can liberate the wearer’s hands, offering enhanced mobility. The main 

purposes of this research were: a) to analyze wearable bag design cases 

ranging from historical costumes to contemporary fashion; b) to develop 

wearable bag designs using various defined design methods, styles, and 

features and prototypes; and c) to evaluate people’s satisfaction with the 

developed wearable bags and their differences among people with different 

innovativeness levels. Thus, the wearable bag design cases involved in this study 

were researched and collected from previous literature searches. then, the 

wearable bag designs were developed and prototyped. Next. an evaluation 

survey was conducted using questions that assessed satisfaction with overall 

design and function, use and purchase intention, and consumer innovativeness. 

The results are expected to enhance the understanding of wearable bags and 

provide guidelines for designers who develop wearable bags. The results 

indicated that 80% or more of the surveyed people were satisfied with the 

design and function of the developed wearable bags. They perceived that the 

bags were easy to use and useful, and wanted to use and purchase them. 

Consumers with high social, functional, and hedonic innovativeness were more 

satisfied and perceived these wearable bags as easier to use and more useful 

and wanted to use and purchase them more than consumers with low 

innovativeness. This study can be helpful to designers developing wearable bags 

by providing a better understanding of wearable bags and consumer 

perceptions. 
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I. Introduction

Bags are beloved objects that people carry and use to 

store their belongings. They are among the essential items 

that people purchase and use in their daily lives. In 

2019, global luggage and bag sales volume reached $156 

billion, and the bag market’s growth rate increased 

during the period 2009~2019 with a compound annual 

growth rate of 5% (“Luggage and bag,” 2020). The bag 

market is becoming more competitive, consumers’ 

personalized needs will be increasingly obvious (“Luggage 

and bag,” 2020). Based on trends related to the 

development of and changes in the bag industry, 

consumers are expected to pursue bags with enhanced 

differentiated functional and aesthetic aspects more than 

before. Bags are not only for storing belongings but also 

delivers fashion image (Choi & Lee, 2016) and even 

symbolize personal styles (Lee & Cho, 2015). Thus, to 

satisfy consumers, bag designers need to understand what 

consumers need and want from their bags and develop 

products accordingly. 

  People usually carry bags using their hands or 

shoulders, and there are situations in which people are 

reluctant to wear backpacks. People also commonly carry 

and hold cell phones in their hands. Thus, the ordinary 

methods of wearing and using bags may limit movement 

and cause inconvenience. Body-worn bags that are 

integrated with clothing or accessories enable people to 

move easily and provide convenience to users. Wearable 

bags are specially designed to be combined with clothing 

or accessories and worn on the body. These bags can 

provide differentiated functional and aesthetic benefits 

compared to ordinary bags. In addition, such bags 

function as bags but also have the characteristics of 

clothing or accessories, so they serve as decoration, 

maintain warmth, and more. 

  For example, during China’s Han Dynasty, Pipa sleeves 

served as clothing for keeping warm and enabled wearers 

to store objects in the forearm portion of the sleeves 

(“Sleeves of the ancients,” 2018). Such wearable bags 

could be necessary in the current era, when people often 

need to set their bags asided to use digital devices or 

hold umbrellas and other belongings. Thus, wearable 

bags might be appealing to consumers who pursue 

convenience and individuality.

  Although wearable bags offer many benefits, there is a 

lack of research on them. Zhang (2017) mentioned that 

wearable bags represent a pioneering research area, but 

there is a lack of analysis on these products and their 

developmental history. Liang and Li (2019) discussed the 

close relationship between bags and clothing, but they 

focused mainly on clothing design, and they considered 

bags only as inspiration. 

  Thus, the main purposes of this research were as 

follows: a) to analyze wearable bag design cases ranging 

from historical costumes to contemporary fashion and 

investigate characteristics of wearable bags, focusing their 

design methods, styles, and features; b) to develop 

wearable bag designs using various defined design 

methods, styles, and features and prototypes; and c) to 

evaluate people’s satisfaction with the developed wearable 

bags and their differences among people with different 

innovativeness levels. Thus, the following methods were 

applied. First, the wearable bag design cases involved in 

this study were researched and collected from previous 

literature searches using the following keywords: 

wearable, wearable bags, wearable jewelry, wearable 

accessory, and body-worn bags. Total 34 cases out of 

50 collected cases after excluding wearable technology or 

similar cases. Second, the wearable bag designs were 

developed and prototyped by considering their design 

methods, styles, and features. Third, an evaluation survey 

was conducted using questions that assessed satisfaction 

with overall design and function, use and purchase 

intention, and consumer innovativeness. The results are 

expected to enhance the understanding of wearable bags 

and provide guidelines for designers who develop 

wearable bags. 

II. Literature Review

1. Design Methods for Wearable Bags

The major design method for wearable bags is 
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deconstruction and recombination. This clothing design 

process involves constantly breaking down old structures 

to combine them with a new structures. The purpose of 

deconstruction and reorganization in fashion design is to 

find new design methods and ways of thinking (Zhang, 

2017). The basic connotation of deconstruction is to 

overthrow the original idea of things and constantly 

uncover new ideas, to dismantle traditional structures 

and reorganize individual parts to produce new 

combinations and forms (Song, 2018). Considering these 

principles, wearable bags break down the original order, 

deconstruct the structure of the bag and other clothing 

or accessories, and recombine them to create a new 

concept. 

  In the deconstruction and recombination method, 

wearable bag design methods include combination and 

convertible designs. Combination designs create wearable 

bags by permanently joining parts of various items such 

as jacket sleeves and making them into bags, and 

convertible designs create wearable bags that versatile in 

design and function by replacing parts when wearing 

these bags. First, wearable bags have been combined 

mainly with articles of clothing such as pants and skirts, 

as well as accessories. Among them, the main types of 

wearable bags are the garment, belt, jewelry, socks and 

shoes, and hat types. Second, convertible design refers to 

replacing a part or a function of a bag with a part or a 

function of an article of jewelry or clothing. For 

example, when a bag is combined with a necklace, after 

deconstruction, the chain can be replaced by a bag strap 

or vice versa. When combing bags with clothing or 

accessories, after deconstruction, the designer need to 

observe the items’ various characteristics to produce a 

new item. 

2. Styles and Features of Wearable Bags

In examining wearable bags in ancient costumes, this 

study focuses on examples from China, where many 

cases were found. As for modern styles, these were 

reviewed internationally to understand their design 

methods, styles, and features. The reviews guided the 

development and evaluation of wearable bags, which 

were categorized into five types: garment, belt, jewelry, 

socks and shoes, and hat.

2.1. Wearable Bags in Ancient Costumes

Garment-Type Wearable Bag. The pockets of the clothes 

of ancient people in early China were quite different 

from those in the present. Most clothes worn by ancient 

people had lapels on the left and right. Ancient belts 

fastened at the waist, so there was space to store 

belongings in front of people’s chests (Table 1. 1-a) (Li, 

2019). During the Han Dynasty, men with status wore 

clothes with large sleeves because the ancient Chinese 

paid special attention to manners, and wide robes and 

large sleeves could increase people’s solemnity and 

prestige. In these large sleeves, the wearer could store 

objects. For example, the Pipa sleeve (“Sleeves of the 

ancients,” 2018) (Table 1. 1-b), the shape of which was 

a narrow cuff, formed a small semicircle at the forearm. 

The wearer could store items in the small semicircle, and 

they would not easily fall out. To store items in the 

large, open sleeve, a small, upward-facing pocket was 

sewn into the sleeve, so items could not easily fall out 

(“Sleeves of the ancients,” 2018) (Table 1. 1-c). To some 

extent, modern articles of clothing, as long as they have 

pockets (Table 1. 1-d), can be regarded as wearable 

bags. In ancient times, people wore clothes without 

pockets, and they were sewn onto clothes that were 

practical and decorative. In the 11thcenturyA.D.in China, 

influenced by the Christian spirit of helping people, it 

was popular to hang a small pocket for money on their 

coat or belt. To travel conveniently, people sewed 

pockets onto clothes. However, these pockets served 

multiple purposes. They provided functionality, 

decoration, and personality (Zhou & Zhong, 2018). 

  Belt-Type Wearable Bag. The waist belt could be one 

of the most powerful assistants for holding garments and 

belongings. The belt was used to attach decorative items 

such as sachets and jade pendants (“Yufu garments,” 

2017) (Table 1. 2-a). For example, during the Qin and 

Han Dynasties, a pouch containing ribbon called a “silk 

ribbon bag” was worn at the waist (Chen, 2014). The 
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pattern often used for such bags was an animal head. It 

was also called an “animal head silk ribbon bag,” the 

most famous of which was the “tiger head silk ribbon 

bag” (“Man, wear it,” 2019). Similarly, during the Sui 

and Tang Dynasties, there was a kind of wearable bag 

called the “Die Xie” (Table 1. 2-c) (“Die Xie belt,” 

2015), which was a kind of functional belt that could 

hang and store items such as a kettle, wallet, fan, sachet, 

knife, sword, musical instrument, quiver, pen, ink, paper, 

and ink stone (“Die xie,” n.d.). By the Tang Dynasty, 

fish bags were hung at the waist to verify the identity of 

officials (Chen, 2014; “Man, wear it,” 2019) (Table 1. 

2-d). In addition, a large kind of pouch tied around the 

waist was developed during the Tang Dynasty; it could 

keep the wearer warm and hold items (Table 1. 2-e) 

(Yang, 2017). Similarly, during the Qing Dynasty, there 

was a belt to which various kinds of pouches could be 

attached, called a Kangxi belt (Table 1. 2-f) (Yang, 

2017). The belt was convenient for hanging and storing 

items while moving.

  Jewelry-Type Wearable Bag. A small pouch used to 

hold small objects was part of Chinese traditional 

costume and folk culture (Ren, 2018). Because it was 

worn close to the body, this traditional pouch not only 

met the requirement of holding personal items, but also 

decorated clothes (Yang, 2017). With continuous 

development of these small pouches, there were various 

designs such as sachet pouches (Table 1. 3-a) (Yang, 

2017), cigarette pouches (Table 1. 3-b) (Ren, 2018), 

purse pouches (Table 1. 3-c) (Yang, 2017), Dalian 

pouches (Table 1. 3-d) (Ren, 2018), pouches worn 

around the waist, glasses pouches (Table 1. 3-e) (Yang, 

2017), finger pouches (Table 1. 3-f) (Yang, 2017), and 

fan pouches (Weng & Wang, 2019). Unlike belt-type 

wearable bags, these pouches could be worn in various 

areas on the body.

  Socks- and Shoes-Type Wearable Bag. Ancient socks 

were made of tubes of cloth shaped like a foot and 

were tied tightly with a rope. The ease of the socks 

could have storage space. People often put small portable 

items into these socks to prevent loss and make them 

easy to carry (“Shoes and socks,” 2015). For example, 

such socks were used during the Han Dynasty (Table 1. 

4-a). Similarly, ancient shoes and boots did not fit as 

naturally as those worn in modern times. One of the 

most significant characteristics of these shoes and boots 

was that they were large, and there was often a space 

between the shoes and the feet. People used this to carry 

small personal belongings (“Silk tapestry,” 2017), such as 

in the case of boots worn during the Liao Dynasty 

(Table 1. 4-b).

2.2. Wearable Bags in Contemporary Fashion

Garment-Type Wearable Bag. The Ultragear brand 

launched a cross-country running backpack, which is a 

new wearable bag that combines a vest and a bag 

(“Instinct evolution,” n.d.). This product combines the 

wearable function of a vest and the storage function of 

a bag, which brings great convenience to runners (Table 

2. 1-a). Similarly, Givenchy also launched a special vest 

(“Givenchy ready,” n.d.) at the Spring and Summer 2017 

Men’s fashion show. This vest is a clothing-type 

wearable bag that not only involves the practical 

functions of a bag, but is also very fashionable and 

interesting (Table 2. 1-b). 

  Nicole McLaughlin is a Boston designer who has 

designed various wearable bags using waste materials and 

used clothes. She has also combined bags with a bra 

(Table 2. 1-c) (“Special projects,” n.d.) to store small 

objects, and she has combined nylon bags with clothes 

to store candy (Table 2. 1-d) (“Exploration,” n.d.). In 

addition, McLaughlin has created many interesting 

trousers and skirts combined with wearable bags. She 

assembled small travel bags into a vest to store objects 

(Table 2. 1-e) (“Arc'teryx backpack,” n.d.), and she 

combined wallets with a skirt (Table 2. 1-f) (“July artist 

spotlight,” n.d.). 

  Belt-Type Wearable Bag. Marni presented a large 

belt-type wearable bag that combined a stylish bag with 

a belt (“Marni ready,” n,d..) (Table 2. 2-a). Louis 

Vuitton also combined a wallet with a belt to launch a 

belt-type wearable bag for fashion and storage (“Bumbag 

Dauphine BB,” n.d.) (Table 2. 2-b). In 2019, Kenzo 

combined a paper bag with a belt to launch a belt-type
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Table 1. Types and Characteristics of Wearable Bags in Ancient Costumes

Wearable 
Bag Type

Name Time
Design 
Method

Style & Feature Reference

1. 
Garment-type 
wearable bag

1-a. 
A pocket placed 

on the chest

Early China
(Before 221 

B.C.)

Cmbination 
method

A wide chest tightened with 
a belt that enabled wearers 

to store objects
Li (2019)

1-b. 
Pipa sleeves

Han Dynasty
(202 B.C.~220 

A.D.)

Combination 
method

Narrow cuffs with a small 
semicircle at the forearm that 

facilitated the storage of objects

 Yu, Ye, Li, 
Lai, & Zhu 

(2018)

1-c. 
Large sleeves

Han Dynasty
(202 B.C.~220 

A.D.)

Combination 
method

A small, upward-facing 
pocket sewn into the sleeve.

 Yu et al. 
(2018)

1-d. 
Pockets

Modern times
Combination 

method

Modern garment pockets, 
which are mainly used to 

store coins or small objects

Zhou & 
Zhong 
(2019)

2. Belt-type 
wearable bag

2-a. 
A waist pocket 

belt

Warring states
(475~221 

B.C.）

Combination 
method

A waist pocket, which can 
be used as a place to hold 

small items or hang 
decorative items such as 

sachet and jade pendants

(“Yufu
garments,” 

2017)

 2-b. 
A tiger head silk 
ribbon bag belt

Han Dynasty
(202~220 B.C.)

Combination 
method

A pouch containing ribbon at 
the waist, which functions as 

a bag

(“Man, wear 
it,” 2019)

2-c. 
A Die Xie belt

Sui and Tang 
Dynasties

(581~907)

Combination 
method

Eleven short straps in the 
middle of the belt for 

hanging pouches and other 
small objects

(“Die Xie 
belt,” 2015)

2-d. 
A fish bag belt

Tang Dynasty
(618~907 A.D.)

Combination 
method

A small bag hung at the 
waist to verify the identity of 

officials

(“Man, wear 
it,” 2019)

2-e. 
A waist pouch 

belt

Qing Dynasty
(1636~1912)

Convertible 
design method

A large type of pouch tied 
to the waist as a belt

Yang (2017)

2-f. 
A Kang xi jifu belt

Qing Dynasty
(1636~1912)

Combination 
method

Various pouches affixed to a 
belt

Yang (2017)

3. Jewelry
-type 

wearable bag

3-a. 
A sachet pouch

Qing Dynasty
(1636~1912)

Combination 
method

Jewelry such as a decorative 
small hanging sachet used to 

store herbs or incense
Yang (2017)

3-b.
A cigarette pouch

Qing Dynasty
(1636~1912)

Combination 
method

Jewelry such as a decorative 
small cigarette pouch used to 

store cigarettes
Ren (2018)

3-c. 
A purse pouch

Qing Dynasty
(1636~1912)

Combination 
method

Jewelry such as a decorative 
small hanging pouch used to 

store coins
Yang (2017)

3-d. 
A Dalian pouch

Qing Dynasty
(1636~1912)

Combination 
method

Jewelry such as a decorative 
small pouch used to store 

various objects
Ren (2018)

3-e. 
A glasses pouch

Qing Dynasty
(1636~1912)

Combination 
method

Jewelry such as a decorative 
glasses pouch used to store 

glasses
Yang (2017)

3-f. 
A ring pouch

Qing Dynasty
(1636~1912)

Combination 
method

Jewelry such as a decorative 
ring pouch used to store rings

Yang (2017)

4.
Socks

-type and 
shoes
-type 

wearable 
bags

4-a.
Tube

-shaped socks 

Han Dynasty
(02 B.C.~220 

A.D.)

Combination  
method

Socks made of cloth in the 
shape of a tube with a rope 

at the back to tie them tightly

(“Shoes and 
socks,” 
2015)

4-b. 
Boots with wide 

at calves

Liao Dynasty
(907~1125)

Combination 
method

Boots with wide calves that 
create storage space

(“Silk 
tapestry,” 

2017)
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wearable bag for fashion and storage (“Kenzo ready,” 

n.d.) (Table 2. 2-c).

Table 2. Types and Characteristics of Wearable Bags in Contemporary Fashion

Wearable Bag 
Type

Name Design Method Style & Feature Reference

1. 

Garment

-type wearable 

bag

1-a.

Ultragear

Combination 

method

A vest combined with bags that 

are more exaggerated than regular 

pockets for utility purposes

(“Instinct evolution,” 

n.d.)

1-b. Givenchy
Combination 

method

A vest combined with bags that 

are more exaggerated than regular 

pockets for utility and fashion 

purposes

(“Givenchy  ready,” 

n.d.)

1-c. McLaughlin
Combination 

method
Bags combined with a bra

(“Special projects,” 

n.d.)

1-d. McLaughlin
Combination 

method
Nylon bags combined with a vest (“Exploration,” n.d.)

1-e. McLaughlin
Combination 

method

Small travel bags assembled into a 

vest

(“Arc'teryx 

backpack,” n.d.)

1-f. McLaughlin
Combination 

method
Wallets combined with a skirt

(“July artist 

spotlight”, n.d.)

2.

Belt-type 

wearable bag

2-a. 

Side bags 

connected to a belt

Combination 

method
A stylish bag combined with a belt

(“Marni ready,” 

n.d.)

2-b. 

A wallet type was 

connected to a belt

Combination 

method
A belt with a wallet

(“Bumbag Dauphine 

BB,” n.d.)

2-c. 

A square back 

connected to a belt

Combination 

method
A paper bag combined with a belt

(“Kenzo ready,” 

n.d.)

3.

Accessory/

jewelry

-type wearable 

bag

3-a. 

A small pouch 

connected 

bracelet/armband

Convertible 

design
A bracelet combined with a bag (“Nike lean,” n.d.)

4.

Socks-type and 

shoes-type 

wearable bags

4-a. 

A bag combined 

slippers

Combination 

method

A portable cooling bag combined 

with slippers and used to store 

food

(“Special projects,” 

n.d.)

4-b. 

A bag combined 

slippers

Combination 

method

A tool bag combined with shoes 

to store various tools

Myers

(2019)

4-c. 

A bag combined 

slippers

Combination 

method

A water bottle bag and various 

pockets combined with boots to 

store small outdoor activity tools

Myers

(2019)

4-d. 

A camera bag 

combined slippers

Combination 

method

A slipper combined with a camera 

bag to store and carry a camera

Myers

(2019)

5. 

Hat-type 

wearable bag

5-a. 

A hat combined a 

bag

Combination 

method
A hat combined with a bag

(“Nile backpack,” 

n.d.)

5-b. 

A bag and a hat 

combined

-style headpiece

Combination 

method

A bag combined with a hat that 

has the characteristics of both 

items

(“CFADC,” 2018)

  

  Accessory or Jewelry-Type Wearable Bag. Nike created 

an accessory or jewelry-type wearable bag by combining
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a bracelet and a bag (“Nike lean,” n.d.). This accessory 

can be used to store small items and is worn on the 

wrist or arm as a bracelet, playing a decorative role 

(Table 2. 3-a).

  Socks- and Shoes-Type Wearable Bag. McLaughlin 

has also created many shoes-type wearable bags. For 

example, she combined cardholders with slippers that can 

function like a large cardholder to store cards (Table 2. 

4-a) (“Special projects,” n.d.). She also combined tool 

bags with shoes for tool storage (Table 2. 4-b) (Myers, 

2019.), water bottle bags and multiple pockets with 

shoes to hold a water bottle and small outdoor activity 

tools (Table 2. 4-c) (Myers, 2019), and a camera bag 

with slippers to carry a camera (Table 2. 4-d) (Myers, 

2019).

  Hat-Type Wearable Bag. A multifunctional bag brand, 

Cote and Ciel, introduced the Nile Apple Laptop 

Backpack Rucksack (“Nile backpack,” n.d.), which 

combines a hat with a bag. It can work as a normal 

but can also function as a hat. When it rains, the 

wearer can open the hat and wear it (Table 2. 5-a). 

Dai Siyuan also applied the combination method to 

combine a bag with a hat (“CFADC,” 2018), and the 

product had characteristics of both a hat and a bag, 

which provided a unique look (Table 2. 5-b).

  Based on the analysis of wearable bag developments 

and cases from ancient to modern times, the wearable 

bag is not a recent phenomenon, but a kind of bag that 

has been developed continuously. However, little 

attention has been paid to wearable bags, and there is a 

lack of related research. Historically, socks- and 

shoes-type wearable bags were used only for storage. 

From the large sleeves in the Han Dynasty to the 

pockets of modern clothing, from a belt designed for 

simply attaching other objects during the Warring States 

period to the Kangxi jifu belt of the Qing Dynasty, 

garment- and belt-type wearable bags developed 

significantly from offering simple storage functions to 

providing a decoration functions, and jewelry-type 

wearable bags became more decorative. There were 

differences in wearable bags of historical costumes and 

those from contemporary fashion. 

  First, contemporary items are more diverse and 

combine more varied items than items from ancient 

times. Clothes such as pants, skirts, and even underwear 

are combined with bags to create wearable bags. Second, 

contemporary wearable bags are combined with many 

more bag types, such as backpacks, stationery bags, 

water bottle bags, camera bags, and leisure bags. 

Designers can brainstorm to combine bags with more 

varied items that fir the designers’ intended purposes, 

target users, and situations compared to existing design 

cases. Third, the materials used are more diverse. 

Recently, new materials have been developed, so the 

materials used to create wearable bags are also varied. In 

addition to canvas, leather, PU, PVC, artificial leather, 

synthetic leather, and other commonly used materials, 

there were also many high-tech materials such as 3D 

printing materials, digital materials, and fireproof 

materials. Finally, the purposes of storing various items 

can be seen more in contemporary design cases than in 

those from ancient times. Wearable bags are 

multifunctional and practical because they combine the 

characteristics of two or more objects. Thus, one 

wearable bag can be sufficient when a consumer might 

otherwise need to buy multiple items.

3. Consumer Innovativeness, Ease of Use, and

   Usefulness

Consumer innovativeness can influence consumer buying 

behavior. There are various types of consumer 

innovativeness (e. g., functional, hedonic, social). 

Functional innovativeness is “motivated by the functional 

performance of innovations and focuses on task 

management and accomplishment improvement,” hedonic 

innovativeness is “motivated by affective or sensory 

stimulation and gratification,” and social innovativeness is 

“motivated by the self-assertive social need and 

differentiation” (Vandecasteele & Geuens, 2010, p. 310). 

Vandecasteele and Geuens (2010) introduced the idea 

that a multidimensional consumer innovativeness scale 

can predict innovative buying behaviors and it can be 

helpful when developing new products and marketing for 
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innovative consumers. 

  Ease of use and usefulness are also important variables 

that can affect the attitudes and shopping behavior. If a 

product or technology is not beneficial, people will not 

use it (Devaraj, Easley, & Crant, 2008). There are 

significant relationships between the hedonic shopping 

context and ease of use and utilitarian context of 

shopping and usefulness (Childers, Carr, Peck, & Carson, 

2001). Innovative consumers tend to adopt new 

technologies, services, and products (Zhang, Sun, Liu, & 

Chang, 2020) rather than retaining their consumption 

styles (Al-Jundi, Shuhaiber, & Augustine, 2019; Im, 

Mason, & Houston, 2007). Consumer innovativeness can 

deliver valuable consumer insights (Eryigit, 2020), and 

consumer innovativeness can be a better product 

adoption indicator than demographic backgrounds such 

as income, age, and gender (Rahman, Fung, & Chen, 

2020).

  Fashion innovators are like opionon tend to have more 

interest in aesthetics such as style and color to be 

fashionable (Law, Zhang, & Leung, 2000) but fashion 

non-innovators tend to adopt new fashion products and 

styles after they became popular (Rahman et al., 2020). 

Fashion innovators are like opinion leaders and they can 

influence to later buyers’ attitudes on new products 

(Rahman et al., 2020). 

III. Methods

1. Design Developments and Prototyping

Based on the results on the literature review and the 

design cases, six more wearable bags were developed in 

this study in addition to the previous developments of 

four wearable bags. Designs were developed by 

considering the diversity of design methods, styles, and 

features. Two designs were prototyped for each type of 

wearable bag (i. e., garment-, belt-, accessory or 

jewelry-, socks- and shoes-, and hat-types) using 

combination or convertible design methods. The 

prototypes of these wearable bags were used to 

understand how people perceive their usefulness and ease 

of use and to assess people’s preferences and satisfaction 

with the design, function, and use and purchase 

intentions of wearable bags.

2. Design Satisfaction Evaluation

The survey information was uploaded to an online 

survey tool (www.surveymonkey.com), and participants 

who were over 18 years old and living in the United 

States, one of the largest bag markets worldwide, were 

selected using convenience sampling. Volunteers who 

were interested in participating in the survey, and they 

were asked to click the “continue” button on the website 

to begin the survey. The survey consisted of 25 questions 

that addressed topics such as satisfaction with overall 

design and overall function, use intention, purchase 

intention, ease of use, and usefulness adapted from 

Childers et al. (2001), as well as consumers’ social, 

functional, and hedonic innovativeness adapted from 

Vandecasteele and Geuens (2010), using seven-point 

Likert scales. The measurement scales showed good 

internal consistency with acceptable Cronbach’s alpha 

values for “usefulness” between 0.839 and 0.972, both of 

which are higher than 0.70. The collected data were 

analyzed using descriptive methods, t-tests, and analysis 

of variance (ANOVA) using SPSS 25.0. 

IV. Results and Discussion

1. Development of Wearable Bags

1.1. Garment-Type Wearable Bag

A garment-type wearable bag collection was developed 

by combining backpacks with sportswear. The clothing 

structure of the first item (Table 3. a) was mainly based 

on a hooded sweater, with a multilayer package at the 

back, and the structure of the pants was a fashionable 

low-crotch design. This bag is designed for storing daily 

necessities, such as mobile phones, power cables, books, 

and clothes. The second one (Table 3. b) was designed 

for climbers. The clothing part was a one-piece garment 

with a long zipper set on the back from the head to the 
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hip. When the zipper is opened, items can be placed in 

the clothing. Because this bag is designed for climbers, 

mountaineering supplies such as food, clothing, and 

medicine can be stored in it. The most commonly used 

design method for garment-type wearable bags is 

combination, and these two pieces are no exception. The 

design process mostly used the combination method, and 

the main material used for the two bags is canvas, a 

commonly used bag fabric. To highlight the wearers’ 

personality and fashion, the colors are mainly 

high-intensity blue, red, and yellow. These 

high-saturation colors can also provide high visibility. 

Based on previous research and references, garment-type 

wearable bags generally position the bag parts on the 

front of the garment, but these two bags position the 

bag parts on the back of the human body, making the 

weight easier to bear, so the design looks more 

reasonable. This garment-type wearable bag was inspired 

by rock-climbing garments that prevent the detachment 

of bags by incorporating them into the garments; this 

also enhances the wearer and bag’s mobility because the 

garment always stays together. 

1.2. Belt-Type and Jewelry-Type Wearable Bag

The belt-type wearable bags were designed by combining 

a belt and bag (Table 3. c). Two bags were located at 

opposite ends of the belt. This product not only enables 

the wearer to store items, but also acts as a belt when 

tied around the waist. The jewelry-type wearable bags 

combined a necklace and bags (Table 3. d), and the 

strap part was replaced by a necklace chain. This 

product can be used to store items, and also hangs 

around the neck as a necklace for decorative purposes. 

The bags’ silhouettes resembled letters of the alphabet 

such as A, C, D, and H to provide aesthetic uniqueness 

for decorative purposes. These two bags were designed 

for young women to highlight their interest and 

personality, so the materials are fashionable PU leather, 

and the colors are bright white and green, which 

represent vitality. They are suitable for shopping and 

recreation. Due to their sizes, they can be used to store 

small items such as change, mobile phones, chargers, and 

cosmetics. The design method used for the belt-type 

wearable bag was the combination method, and the 

jewelry-type wearable bag used the convertible design 

method. Compared with the previous research and 

references, these two bags are more flexible and can be 

hung around the neck, carried on the shoulder, wrapped 

around the waist, or held in the hand.

  A belt-type wearable bag combined a jade belt and 

bags (Table 3. e). Two bags were positioned at opposite 

ends of the jade belt. This product not only enables the 

wearer to store items, but also acts as a belt when tied 

around the waist. The jewelry-type wearable bag 

combined a jade necklace with three small bags (Table 

3. f), and the belt was replaced by a jade necklace. 

These two bags were upgraded versions of the above 

belt-type wearable bag (Table 3. c) and the jewelry-type 

wearable bag (Table 3. d). The materials were mainly 

soft leather, decorated with jade beads, and the color is 

elegant blue-green.

1.3. Socks- and Shoes-Type Wearable Bag

The socks- and shoes-type wearable bags combined 

socks and bags. The bags were located on the socks. 

The first sock featured six small bags (Table 3. g), 

whereas the second featured a large bag and two small 

bags (Table 3. h). This product can be used to store 

items and can be worn on the foot to keep the wearer 

warm. In addition, to some extent, the bags on the sock 

are decorative. These two socks- and shoes-type 

wearable bags both use the combination method. The 

colors are mainly dark blue and light blue, and the bag 

material is denim, and bags are used to store change, 

cosmetics, cards and so on. During China’s Han 

Dynasty, tube-shaped socks (Table 1. 4-a) were 

practical, and the bag was located in a hidden position, 

whereas these two socks- and shoes-type wearable bags 

are more eye-catching and decorative.

1.4. Hat-Type Wearable Bag

A hat-type wearable bag was created by combining a 

hat with bags. The two sides of the hat were replaced 

by bags. At present, pilot hats are increasingly popular 
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because of their good thermal protection and fashionable 

appearance. Each side of the first item was replaced by 

a pouch with a strap (Table 3. i). Each side of the 

second one was replaced by four pouches (Table 3. j). 

This bag can store items, and it can be worn on the 

head to keep the wearer warm. In addition, to some 

extent, the bags on the hat are decorative. The two 

hat-type wearable bags are made of leather, and the 

Table 3. Developed Wearable Bags

Type Flat Sketch
Color/Pantone 

No.
Material Finished Image Style & Features

(a)

Garment

-type
2

372C

2104C

3546C

2018C

Knit 90% cotton, ，

10% polyurethane

Woven, 100% 

polyester

A backpack 

combined with a 

sporty hooded 

sweater 

(combination 

method)

(b)

Garment

-type
  

805C

375C

2104C

2018C

Woven,      

100% polyester

A backpack 

combined with a 

sporty jumpsuit 

(combination 

method)

(c)

Belt

-type

  

  

0921C

0621C

7710C

7712C

7719C

Faux leather

Two bags located 

at opposite ends 

of the belt in a 

young

-casual style 

(combination 

method)

color is neutral brown. Therefore, men and women can 

wear them. They are mainly used to store mobile phones, 

power cables, change, cards, etc. Previous hat-type 

wearable bags were mostly used the combination method 

(Table 2. 9-a, 9-b), but the convertible design method 

was applied to the two developed bags. The pilot cap 

has long ear covering parts on both sides, so the 

convertible design method can be used. 



Tang Wujun · Koo Sumin / Development and Evaluation of Wearable Bags and Consumer Innovativeness      99

Table 3. Continued

Type Flat Sketch
Color/Pantone 

No.
Material Finished Image Style & Features

(d)

Accessory

/jewelry type

  

  

0921C

0621C

7710C

7712C

7719C

Faux leather

A necklace chain 

used instead of a 

bag strap in a 

young

-casual style 

(convertible design 

method)

(e)

Belt-type

  

  

323C

327C

Leather

Jadeite beads

Two bags located 

at opposite ends 

of the belt in an 

elegance style 

(combination 

method)

(f)

Accessory

/jewelry type

  

  

323C

327C

Leather

A necklace chain 

used instead of a 

bag strap in an 

elegance style 

(convertible design 

method)

(g)

Socks- and 

shoes-type

  

  

4147C

4133C

Woven, 

100% 

cotton

Woven, 49.2% 

cotton, 39.8% 

viscose, 10.1% 

polyester, 0.9% 

polyurethane

  

Socks combined 

with six small bags 

in a casual style 

(combination 

method)
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Table 3. Continued

Type Flat Sketch
Color/Pantone 

No.
Material Finished Image Style & Features

(h)

Socks- and 

shoes-type

  

  

4147C

4149C

438C

Woven, 100% 

cotton

Woven, 49.2% 

cotton, 39.8% 

viscose, 10.1% 

polyester, 0.9% 

polyurethane   

  

Socks combined 

with a large bag 

and two small 

bags in a casual 

style (combination 

method)

(i)

Hat-type

  

438C

 Leather

 Pouches with 

straps replace the 

hat’s flaps in a 

pilot style 

(convertible design 

method)

(j)

Hat-type

   

438C

 Leather

Four small pouches 

replace each of the 

hat’s flaps in a 

pilot style 

(convertible design 

method)

(All pictures taken by authors)

2. Satisfaction Evaluations in Wearable Bags

2.1. Demographic Characteristics

In total, 329 out of 331 responses were usable (99.40%). 

The sample included men (62.61%) and women (37.4%), 

about 44% of whom were in their 20s (43.77%,

M=34.07, SD=9.65, Range=22 68). More people were –

married (71.73%) than were single (28.27%) (Table 4). 

In terms of occupation, most were employees (70.52%), 

followed by business owners (12.77%) and professionals 

(8.51%). 
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Table 4. Demographic Characteristics 

Category  Sub-Category No. %

Gender
Man 206 62.61

Woman 123 37.39

Age

20s 144 43.77

30s 90 27.36

40s  78 23.71

50s 14 4.26

60s 3 0.91

Marital status
Single 93 28.27

Married 236 71.73

Occupation

Student 10 3.04

Homemaker 14 4.26

Employee (by companies, government, etc.) 232 70.52

Professional (doctor, lawyer, researcher, etc.) 28 8.51

Business owners 42 12.77

Others 3 0.91

Table 5. Results of Satisfaction in Design and Function

Category Design No. M SD Rank
 Satisfied

(%)

Overall design 

satisfaction

Design 1 4.86 1.64 9 79.63

Design 2 4.99 1.53 4 82.67

Design 3 4.98 1.47 5 84.50

Design 4 5.15 1.44 1 87.53

Design 5 5.05 1.43 2 86.32

Design 6 5.01 1.46 3 83.59

Design 7 4.91 1.51 7 81.76

Design 8 4.98 1.56 5 83.28

Design 9 4.81 1.59 10 80.55

Design 10 4.91 1.66 7 82.67

Overall function 

satisfaction

Design 1 4.78 1.59 10 79.33

Design 2 4.88 1.46 8 80.85

Design 3 4.96 1.45 7 83.89

Design 4 5.06 1.42 1 86.93

Design 5 5.02 1.44 4 85.11

Design 6 5.06 1.52 1 83.89

Design 7 5.00 1.45 5 83.89

Design 8 5.05 1.50 3 85.41

Design 9 4.84 1.63 9 79.64

2.2. Satisfaction on Developed Wearable Bags

Design and Function. Overall, participants indicated 

satisfaction with the designs and functions of the 

developed bags. Average responses were higher than 4.75

on Likert scales that ranged from 1 (very dissatisfied) to 

7 (very satisfied) (Table 5). After calculating the 

percentage of responses over 4 on the Likert scales, 

which indicated satisfaction, more than 79% of 
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respondents who were satisfied with Design 1, and more 

than 80% were satisfied with all other bags. The design 

with the highest overall satisfaction was Design 4 

(jewelry-type bag) (M=5.15, SD=1.44), followed by 

Designs 5 and 6. In terms of overall function, more than 

80% of participants were satisfied with all designs except 

Designs 1 and 9, but they were also close to 80%. 

Designs 4 (M=5.06, SD=1.42) and 6 (M=5.06, SD=1.52) 

had the highest satisfaction scores in terms of overall 

function. Based on the results, people were more satisfied 

with the jewelry-type bags. The results indicate that 

satisfaction with these wearable bags was high overall. 

Thus, wearable bags are potentially marketable. 

Developing jewelry-type of wearable bags is also 

recommended, as they had the highest satisfaction in 

terms of design and function. 

Table 6. Results of Perceived Ease of Use and Usefulness

Category Design No. M SD Rank Satisfied (%)

Ease of use

Overall 4.94 1.64 11 81.26

Design 1 5.05 1.56 5 83.69

Design 2 5.06 1.51 3 83.28

Design 3 5.11 1.49 1 85.41

Design 4 5.01 1.47 8 84.40

Design 5 5.07 1.50 2 84.70

Design 6 5.03 1.50 6 83.79

Design 7  5.06 1.53 3 85.11

Design 8 5.02 1.53 7 83.38

Design 9 4.96 1.60 9 83.69

Design 10 4.96 1.62 9 82.47

 Usefulness

Overall 4.92 1.61 11 82.07

Design 1 5.04 1.53 5 84.19

Design 2 5.06 1.49 3 84.50

Design 3 5.12 1.48 1 85.82

Design 4 5.06 1.47 3 84.80

Design 5 5.11 1.47 2 86.22

Design 6 5.04 1.46 5 84.09

Design 7 5.04 1.55 5 83.89

Design 8 5.01 1.51 9 82.98

Design 9 5.02 1.52 8 85.01

Design 10 4.96 1.59 10 82.57

  

  Ease of Use and Usefulness. More than 80% of 

participants perceived that all the developed wearable 

bags were easy to use and useful. Design 3 had the 

highest perceived ease of use (M=5.11, SD=1.49), 

followed by Design 7 (M=5.06, SD=1.53). The design 

with the highest perceived usefulness was Design 5 

(M=5.11, SD=1.47), followed by Design 3 (M=5.12, 

SD=1.48). Ease of use and usefulness were thought to be 

important determinants of new product use (Davis, 

1989). There is a significant positive relationship between 

perceived ease of use and perceived usefulness among 

consumers (Indarsin & Ali, 2017). These wearable bags’ 

high perceived ease of use and usefulness can be positive 

aspects that stimulate consumers to purchase and use 

them.

  Use and Purchase Intention. More than 80% of
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participants showed intention to use and purchase all 

developed designs except Design 10, which received a 

score of 78.42% for purchase intention. Designs 3 

(M=5.12, SD=1.51) and 4 (M=5.11, SD=1.46) had the 

highest use intention. Respondents indicated the highest 

purchase intention for Design 2 (M=5.09, SD=1.54) and 

Design 5 (M=5.08, SD=1.53). Ease of use and usefulness 

affect use and purchase intentions (Davis, 1989; 

Indarsin & Ali, 2017). Design 3, which was perceived 

as both easy to use and useful, one of the designs 

most respondents indicated they would purchase and 

use. Design 2 ranked third for ease of use and 

usefulness, and people wanted to purchase and use it. 

In addition, Design 4 had the highest satisfaction and 

function scores, and it was also one that most people 

wanted to use.  

  Design 5 was also considered most useful, and most 

Table 7. Results of Use and Purchase Intention 

Category Design No. M SD Rank
Satisfied

(%)

Use intention

Design 1 4.94 1.58 8  81.16

Design 2 5.05 1.59 3  81.46

Design 3 5.12 1.51 1 86.02

Design 4 5.11 1.46 2 86.02

Design 5 4.99 1.48 6 84.50

Design 6 4.94 1.48 8 83.89

Design 7 5.00 1.49 4 84.80

Design 8 5.00 1.53 4 82.07

Design 9 4.95 1.58 7 83.59

Design 10 4.93 1.63 10 81.76

Purchase intention

Design 1 5.05 1.56 4 83.28

Design 2 5.09 1.54 1 84.19

Design 3 5.07 1.53 3 84.50

Design 4 4.95 1.48 5 85.41

Design 5 5.08 1.53 2 83.59

Design 6 4.91 1.55 8 81.46

Design 7 4.93 1.58 6 82.37

Design 8 4.92 1.61 7 80.85

Design 9 4.87 1.70 9 81.76

Design 10 4.83 1.70 10 78.42

people wanted to purchase it. Overall, people showed 

high satisfaction in terms of the developed wearable 

bags’ design and function, and this might have affected 

their high use and purchase intention. However, Designs 

6 and 8 ranked highest for the functional satisfactions 

but they were not highly ranked in terms of use or 

purchase intentions. These designs did not receive high 

ease of use and usefulness scores. Thus, this may indicate 

that even though the products’ design and function is 

satisfying, this does not necessarily mean that consumers 

will want to use and purchase such products if they are 

not easy to use or useful.

3. Differences in Consumer Innovativeness

There were significant differences in perceived ease of use 

and usefulness for the developed wearable bags among
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people with different levels of social, functional, and 

hedonic innovativeness (Table 8). The high and low 

social innovativeness groups were divided according to 

their average score on the innovativeness measurement 

scale. Those with scores over 4.0 were assigned to the 

high group, and those with scores under 4.0 were 

assigned to the low group. People with high social 

innovativeness showed more satisfaction with the overall 

design and function of the wearable bags (p<0.001). 

Regarding ease of use and usefulness, the high social 

innovativeness group also perceived the wearable bags as 

easier to use and more useful compared to the low 

Table 8. Results on T-tests of Consumer Innovativeness

Category
Social Innovativeness

t
Low Group (N=41) High Group (N=288)

Overall design satisfaction 3.75   5.14 -8.49***

Overall function satisfaction 3.80 5.13 -8.09***

Ease of use 3.49 5.24 -10.93***

Usefulness 3.57 5.24 -10.64***

Use intention 3.49 5.20 -10.21***

Purchase intention 3.56 5.15 -9.05***

Category
Functional Innovativeness

t
Low Group (N=45) High Group (N=284)

Overall design satisfaction 3.74 5.16 -9.17***

Overall function satisfaction 3.72 5.16 -11.45***

Ease of use 3.56 5.26 -11.03***

Usefulness 3.59 5.26 -11.17***

Use intention 3.55 5.22 -10.41***

Purchase intention 3.54 5.17 -9.80***

Category
Hedonic Innovativeness

t
Low Group (N=41) High Group (N=288)

Overall design satisfaction 3.77 5.13 -8.26***

Overall function satisfaction 3.76 5.14 -8.38***

Ease of use 3.56 5.23 -10.31***

Usefulness 3.61 5.24 -10.28***

Use intention 3.51 5.20 -10.00***

Purchase intention 3.53 5.15 -9.25***

***p<.001

social innovativeness group (p<0.001). The high social 

innovativeness group showed more use and purchase 

intentions toward the wearable bags compared to the 

low social innovativeness group (p<0.001). Regarding 

functional innovativeness, people who showed higher 

functional innovativeness were more satisfied with the 

items’ overall design and function (p<0.001), perceived 

the wearable bags as easier to use and useful (p<0.001), 

and showed higher willingness to use and purchase them 

(p<0.001). Similarly, people who had higher hedonic 

innovativeness showed more satisfaction with the 

wearable bags’ overall design and function (p<0.001),
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perceived the wearable bags as easier to use and useful 

(p<0.001), and wanted to use and purchase them 

(p<0.001). These results are consistent with previous 

research that consumer innovativeness affect consumer’s 

product adoption (Eryigit, 2020; Rahman et al., 2020), 

and high innovative consumers have tendency to more 

satisfying and adopting new products than people with 

less innovative consumers (Al-Jundi et al., 2019; Devaraj 

et al., 2008; Rahman et al., 2020; Zhang et al., 2020). 

V. Conclusion

This study explored the development of wearable bags 

by reviewing cases; developing designs and prototypes; 

and evaluating people’s satisfaction, perception, and 

intention. It also investigated the differences among 

people with different types of consumer innovativeness 

levels. First, about 80% of people were satisfied with the 

wearable bags’ overall design and the function, and a 

similar percentage of people had use and purchase 

intentions toward the wearable bags. More than 80% of 

people considered the developed wearable bags easy to 

use and useful. These results indicate that these kinds of 

wearable bags could be can be manufactured and sold 

on the market. The high satisfaction and the perceived 

ease of use and usefulness could have been affected use 

and purchase intentions. Designers need to consider how 

to ensure that wearable bags have satisfactory designs 

and functions and that they are easy to use and useful. 

Among the types of wearable bags, it is suggested to 

develop jewelry-type wearable bags, which were mostly 

satisfying in terms of design and functions, as well as 

easy to use and useful. Among jewelry type items, –

belt-type wearable bags were considered the most useful. 

  Second, the results of this study indicate that 

consumers with high social, functional, or hedonic 

innovativeness were much more satisfied with the overall 

designs and functions of the wearable bags, perceived 

them as easier to use and more useful, and showed more 

use and purchase intentions toward wearable bags 

compared to members of the low consumer 

innovativeness group. Hence, the innovative consumers 

demonstrated that they were particularly satisfied with 

the usefulness of the wearable bags. This result indicates 

the importance of the wearable bags’ usefulness. In 

addition, based on the innovative consumers’ high 

satisfaction with these wearable bags, the bags’ market 

prospects might be optimistic. However, there were no 

significant differences in terms of satisfaction, perceived 

ease of use and usefulness, and use and purchase 

intentions among different demographic groups such as 

age, gender, and marital status. Thus, consumer 

innovativeness could be considered important when 

developing and marketing wearable bags and targeting 

consumer groups with different innovativeness levels, as 

many previous researchers have stated (Al-Jundi et al., 

2019; Eryigit, 2020; Im et al., 2007; Rahman et al., 

2020; Zhang et al., 2020). 

  Third, because innovators tend to consider products’ 

aesthetic aspects important and tend to adopt new 

products early, the wearable bags could be targeted at 

these consumers first, and the designs and functions 

could be diversified later for less innovative consumers. 

As mentioned above, innovators are more willing to take 

risks and buy new products, and they are often opinion 

leaders. As long as designers can satisfy fashion 

innovators and persuade them to buy new products, they 

will influence fashion non-innovators, who will gradually 

become consumers of wearable bags. In addition, the 

hedonic aspect was important so designers can satisfy 

fashion innovators’ pursuit of hedonic motivation with 

fun aesthetic cues and functions. Regarding social 

innovativeness, because such people have higher concern 

about products’ sustainable aspects, designers can connect 

sustainable values to wearable bags when developing 

them. 

  Wearable bags have mainly been created by personal 

designers and a few brands, and there is a lack of 

research about these products. The results of this 

research provide insights into the potential marketability 

of wearable bags and the potential consumers with 

different levels of consumer innovativeness. In the future, 

satisfaction, perception, and intention toward wearable 

bags should be studied in light of different consumer 
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backgrounds beyond consumer innovativeness or 

demographic backgrounds. The uneven number of 

participants in each group might have affected the 

results; thus, future studies should involve groups with 

even numbers of participants who have those different 

characteristics and demographic backgrounds. The results 

of this study could vary the types of wearable bags and 

provide designers with unlimited bag design ideas that 

can be sold in the market, ultimately providing 

consumers with wearable bags that have satisfactory 

designs and functions. 
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