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Purpose: The main purpose of the study was to assess the opinion of online consumers about the possibility of mak-
ing custom apparel using 3D body scanning technology in an online environment and to investigate the shopping ex-
perience of consumers who purchase in the online apparel market. In order to be able to propose solutions to improve 
the online shopping experience, we also investigated aspects influencing non-purchasing in an online environment.
Methods: An online questionnaire on shopping experience, influences on the purchase, and the process of online 
apparel shopping using advanced technology was prepared and distributed via several online channels to the con-
sumers who purchase apparel online. The questionnaire was completed by 76 respondents from different European 
countries, the United States and Australia. In order to analyze individual aspects influencing non-purchasing in an 
online environment, an exploratory factor analysis was performed.
Results: The factor analysis revealed that the two broad dimensions of reasons why consumers have never bought 
any ready-to-wear apparel online despite browsing are a misperception of product integrity and time-consuming 
searching. The results show that the proposed solutions to improve the online apparel experience, such as making 
custom apparel using advanced technologies, have a positive impact on the decision of the consumers to purchase 
on the online apparel market. It turned out that a high proportion of potential consumers are willing to share their body 
dimensions through 3D body scanning technology in order to improve the fit of the apparel.
Conclusion: According to the results, we expect that the advanced 3D body scanning technology would provide 
substantial progress regarding fit, visualization, and manufacturing of custom-made apparel when purchasing in 
online stores.
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1 Introduction

The main idea and motive for this research paper de-
rives from the fact that the consumer wants to purchase 
high-quality apparel, which satisfies their fitting prefer-
ences, in an easy and cost-effective manner. This is not a 
problem when it comes to small brick-and-mortar shops 
where the consumer can touch the fabric, look at the color, 

try on the apparel, etc. The challenge arises in online ap-
parel stores, where the consumer is able to evaluate the 
apparel qualities only virtually. Online apparel stores pro-
vide consumers with various benefits, such as saving time 
and money, 24-hour availability, better service in general, 
a fast (and easy) process of shopping and a greater choice 
of products compared with brick-and-mortar shops (Mon-
suwe, Dellaert, & Ruyter, 2004; Loker, Ashdown, Cowie, 
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& Schoenfelder, 2004; Orzan, Iconaru, Popescu, Orzan, 
& Macovei, 2013). However, it is well known that a high 
proportion of the returned apparel purchased in an online 
store is due to the inability to find the right size and/or 
due to the dissatisfaction with the fit of ready-to-wear ap-
parel. Also, according to Olaru, Filipescu, Niculescu, and 
Filipescu (2013) “unsold products do not reflect that they 
are obsolete or do not have the best quality in terms of 
accuracy of manufacturing technology, appropriate use of 
raw and auxiliary materials, but they were not purchased 
because they do not correspond to the dimensional mor-
phological requirements of the users”. The cause of this 
problem stems from the standardization of the apparel siz-
ing system, either due to the obsolescence of the existing 
standards or variations in body shapes and sizes that the 
existing standards do not account for, or due to the size 
disparity between the apparel suppliers. Most manufactur-
ers of ready-to-wear apparel set standard sizes depending 
on their target market (Ashdown & Dunne, 2006; Faust, 
Carrier, & Baptiste, 2006; Kim & LaBat, 2013). Howev-
er, many groups (slim, plus-size, very tall, elderly women, 
black women and others) do not belong to the target group 
of the clothing industry and thus they cannot find appar-
el that fits their body size and desired style (Ashdown & 
Dunne, 2006; Romeo & Lee, 2015).

Gültepe and Güdükbay (2014) emphasized that trying 
the apparel on is one of the most time-consuming stages of 
apparel shopping, and the problem of fitting ready-to-wear 
clothes is especially present in online shopping. When 
purchasing apparel online, consumers are unable to touch 
and feel the apparel (Wu, Hwang, Sharkhuu, Tsogt Ochir, 
2017). To facilitate the evaluation of fit of ready-to-wear 
apparel to the individual body shape, some online retail-
ers already enable consumers to use virtual fitting rooms 
for trying on the apparel on their website through virtual 
models tailored to the physical dimensions of their body. 
However, the existing virtual models cannot fully capture 
the properties of the human body (Pilar, Stjepanovič, & 
Jevšnik, 2013). According to Kozar et. al. (2014) “virtual 
body models are limited to a standing posture with stand-
ard body shape characteristics”. Also, getting the physical 
dimensions of the consumer (height, bust, waist, hips and 
arms) is based on the self-measurement (using a measur-
ing tape) which has certain drawbacks (see Ashdown & 
Dunne, 2006; Park, Nam, Choi, Lee, & Lee, 2009).

Despite the efforts of online retailers to provide a better 
virtual experience using the help of interactive technolo-
gy, it is first necessary to solve the problem of the current 
system of ready-made apparel sizes and to enable a relia-
ble acquisition of the physical dimensions of consumers. 
Ives and Gabriele (2003) emphasized that it is important to 
improve the consumers’ satisfaction and comfort, where a 
good alternative to stock sizing is a custom-made clothing 
service (as cited in Kim et al., 2017).

The solution that we propose could be purchasing cus-

tom-made apparel online using innovative technologies. 
Integrated anthropometry information technology (3D 
body scanner, WEB camera) and CAD/CAM software, 
which includes 3D virtual apparel simulation software, 
provide an opportunity for purchasing custom-made ap-
parel over the Internet. With the anthropometry informa-
tion technology, »3D digitized anthropometric data can 
easily be collected in a few seconds and accessed imme-
diately from anywhere in the world through the Internet« 
(Niculescu, Mielicka, Salistean, Napieralska, Popescu, & 
Mocenco, 2016). This would guarantee that apparel would 
satisfy the requirements of the consumers. The consumers’ 
preferences regarding apparel fit may be defined as the re-
lationship between the body, garment dimensions, and the 
expectations the wearer has in regard to the fit (Chattara-
man, Simmons, & Ulrich, 2013). Therefore, shopping for 
custom-made apparel via the Internet can solve the issues 
consumers have when purchasing ready-to-wear apparel.

In our study we investigated the experiences of con-
sumers when shopping for apparel online and their shop-
ping habits. Therefore, the purpose of our study was to 
determine the shopping experiences of consumers who 
purchase in the online apparel market and to analyze 
the willingness of potential consumers to purchase cus-
tom-made apparel in the online apparel market. In addi-
tion, we investigated if the offered solutions that incorpo-
rate advanced technologies on the Internet would improve 
their online shopping experience of the apparel and wheth-
er they would be willing to entrust volunteering their body 
dimensions to online retailers.

2 Literature Review

Online consumers are searching and evaluating informa-
tion regarding the effectiveness of apparel through the 
virtual product experience (Yu, Lee, & Damhorst, 2012). 
Therefore, online shops on their websites try to provide 
the consumer with the most realistic experience, similar 
to shopping in a brick-and-mortar store. This is achieved 
through the integration of advanced image interactive 
technology (Yu et al., 2012), which enables the creation 
and manipulation of the products or the environment to 
simulate the actual experience with the product and the en-
vironment (Yang & Young, 2009), for example: expansion 
or zoom, 3D rotation and personal 3D models in a virtual 
fitting room for trying on apparel. Per authors Loker, Ash-
down, and Carnrite (2008); Kim and LaBat (2013); Yang 
and Young (2009); Boonbrahma, Kaewrata, and Boon-
brahma (2015) virtual fitting technology in the online store 
solves problems such as the fit of ready-to-wear apparel, 
choosing the appropriate size and style, and overconsump-
tion of time on the purchase.

Most online stores on their websites provide informa-
tion about standard sizes and the measurement procedure 
which helps the consumers to choose the appropriate size 
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more easily. Some online stores on their websites also of-
fer virtual fitting rooms, where the physical dimensions of 
the virtual mannequin can be changed and adapted to the 
physical dimensions of the consumer (neck, chest, waist, 
hips). Consumers can, before the purchase, virtually try 
on a garment and choose the size that best fits their body 
shape. In both cases, the consumers are measured by using 
a measuring tape and on the basis of the obtained physi-
cal dimensions choose an appropriate size which fits them 
best. However, it has been shown that self-assessments are 
inaccurate by as much as 6 cm (Yoon and Radwon as cit-
ed in Ashdown & Dunne, 2006). Authors Kim and Choi 
(2002) indicate that previous studies have shown that ap-
parel consumers do not generally familiarize themselves 
with their body measurements (as cited in Park et al., 
2009). We conclude that the apparel consumers’ lack of 
knowledge about their body measurements, as well as the 
technical difficulties involved while taking those measure-
ments, are impediments to the proper selection of clothing 
sizes when shopping online.

In addition, some online stores have virtual fitting 
rooms that utilize a 3D scanner to capture the physical 
body dimensions of the consumer. Based on the obtained 
physical dimensions, it enables the consumers to try on ap-
parel in a virtual fitting room before they make a purchase. 
Studies have shown that the 3D scanner enables a reliable 
acquisition of the physical dimensions (Loker et al., 2004). 
However, for the consumers who do not belong to the tar-
get market of apparel manufacturers, the use of a 3D body 
scanner (i.e. the exact body measurements acquisition) 
does not guarantee that they will find the ready-to-wear 
apparel that fits their body shape. According to Ashdown 
and Dunne (2006), the consumer dissatisfaction with the 
fit of apparel is very high (62% for men and 50% for wom-
en). Another study shows that 70% of women aged 55 and 
over are dissatisfied with the fit of ready-to-wear apparel 
(Goldsberry et al. as cited in Ashdown & Dunne, 2006). 
One of the reasons is that most manufacturers of ready-to-
wear apparel set standard sizes depending on their target 
market (Anderson et al., 2001; Ashdown & Dunne, 2006; 
Faust et al., 2006; Kim & LaBat, 2013). Another reason is 
that “garment order initiators do not adhere to the stand-
ard sizes charts and garment manufacturers are incapable 
or unwilling to produce garments that meet the order ini-
tiators` specifications” (Faust et al., 2006; Xu & Huang, 
2003). A survey (Faust et al., 2006) showed a number of 
factors that contribute to this situation: obsolescence of the 
existing standards, variations in body shapes and sizes that 
the existing standards do not account for and marketing 
ploys aimed at flattering certain consumers. Moreover, the 
estimate of dimensions used in current 2D patterns rep-
resents only a general dimension with a small range of 
fundamental measurements such as neck base girth, arm-
hole girth, bust girth, waist girth, hip girth, body depth, 
etc. (Fang & Tien, 2013). Such systems do not take into 

account the detailed dimensions and specific surface con-
figurations of individuals (Fang & Tien, 2013; Ashdown 
& Dunne, 2006; Faust et al., 2006). Measurements of con-
sumers even in the same size category vary (Apeagyei & 
Otieno, 2007). Due to the above mentioned, consumers are 
forced to try on several different brands and sizes before 
finding the apparel that fits them best (Anderson et al., 
2001), but also to try on a large number of apparel items, 
which does not guarantee that the consumer will find a 
garment that fits well (Ashdown & Dunne, 2006). Based 
on the results of these studies, we can conclude that many 
consumers do not fall within the target group of the apparel 
industry and for this reason cannot find the apparel that fits 
their body dimensions and the desired style. It follows that 
the technology for the virtual fitting of ready-to-wear ap-
parel (which uses parametric body or a 3D body scanner) 
is intended primarily for the consumers who, in terms of 
size, (dimensions of the body) belong to the target group 
of the apparel industry.

Different body shapes pose a challenge for the garment 
industry. However, the development of technology makes 
the fitting of the apparel to the consumers’ needs possible 
(Lee, Kunz, Fiore, & Campbell, 2002). With advanced 3D 
technology, there would certainly be substantial progress 
regarding fit, visualization, and manufacturing of cus-
tom-made apparel when purchasing in online stores. Ash-
down and Dunne (2006) emphasized that the success pat-
terns of a custom fit ultimately depend on the reliability of 
the body measurement process. Therefore, 3D body scan-
ning systems and CAD/CAM software which includes 3D 
virtual apparel simulation software may carry commercial 
potential in the apparel industry of custom-made apparel 
for retail over the Internet.

To summarize, online stores can offer an alternative 
solution; custom-made apparel, that enables the develop-
ment of apparel which fits the consumer perfectly. Also, 
in this way, the consumers who, according to their body 
dimensions, do not belong to the standard sizing system, 
would have the opportunity to buy apparel that corresponds 
to their requirements regarding fit, comfort and style.

The global apparel industry continues a positive 
growth trend. By 2019, the global apparel market will have 
grown to 1.51 trillion U.S. dollars (Statista, 2017a). A ro-
bust growth is expected in emerging markets and the Unit-
ed States’ apparel market (Statista, 2017b). According to 
Eurostat (Eurostat, 2017a), in 2015, 184,205 enterprises in 
the EU-28 were engaged in textile and apparel manufactur-
ing and their annual turnover was 148,610.3 million EUR. 
In 2014, they employed 1,431,420 employees. On the oth-
er hand, the EU-28 countries have more than 511,000,000 
(Eurostat, 2017b) potential consumers (estimated by num-
ber of persons with residence in one of these countries), 
while the number of potential online consumers is even 
higher, since the world population already exceeds 7.5 bil-
lion people. Lectra, one of the world leaders in integrat-
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ed technology solutions, expects that four critical trends 
will shape the global apparel industry in the next five to 
ten years: millennials, technology, industry 4.0 and China 
(McGregor, 2016). Millennials, the people born between 
1981 and 1997, bring a lot of challenges for the apparel in-
dustry, since they want quality and more sustainable prod-
ucts at low prices. The Executive Vice President of Sales 
at Lectra, Edouard Macquin, forecasts that in the appar-
el industry, the following new technologies will become 
common (McGregor, 2016):“collaborative solutions, 3D 
rendering, connected devices and the Internet of Things, 
augmented reality, virtual reality and analytics, making the 
data speak and providing information.” In Industry 4.0, an 
era of automatization and data exchange in the cloud, one 
of the major challenges will be moving from mass pro-
duction to mass customization. The manufacturers and the 
consumers will have a direct connection, without (or at 
least with fewer) intermediaries (McGregor, 2016).

Based on the literature review on problems in shop-
ping for apparel online (e.g. Loker, Ashdown, and Carnrite 
(2008); Kim and LaBat (2013); Yang and Young (2009); 
Boonbrahma, Kaewrata, and Boonbrahma (2015)) one of 
our objectives was to investigate the shopping experience 
of the consumers who purchase in the online apparel mar-
ket and to investigate the individual aspects influencing 
the decision of consumers, who, in spite of browsing and 
searching do not purchase the apparel. We propose the fol-
lowing research questions:

• RQ1: Which factors influence online apparel pur-
chases?

• RQ2: How many dimensions (or factors) are con-
tained in the individual aspects influencing non-pur-
chasing in an online environment and what is their 
content?

Based on the literature review on drawbacks and consum-
ers’ dissatisfaction with ready-to-wear apparel due to the 
use of standardized sizes and inappropriate fit, the aim of 
the paper is to investigate the consumers’ willingness to 
purchase custom-made apparel tailored according to the 
specifications of an individual consumer, using advanced 
technologies. In the third research, the question (RQ3) 
we investigated was whether the respondents would be 
willing to give their body measurements while purchas-
ing custom-made apparel online, since the accurate body 
measurements are a prerequisite for the production of cus-
tomized apparel.

• RQ3: What proportion of the potential consumers 
would be willing to give their body measurements 
when purchasing custom-made apparel online?

3 Methodology

Instrumentation

We prepared a questionnaire based on several sources: 
Loker et al. (2004), Hosun (2012), and Yu et al. (2012). 
The questionnaire was tested by 10 respondents, minor 
grammatical errors were found and eliminated. The Eng-
lish version of the questionnaire was proofread by a native 
speaker. In the final version of the questionnaire, we de-
cided not to set up hard warnings on all questions, instead, 
we decided on soft warnings that enable the respondent to 
complete the survey, even if they do not provide answers 
to all the questions. We received a proposal to replace the 
term “apparel”, due to its archaic connotation, with a more 
modern term “clothing”. However, on the basis of the lit-
erature review, we decided to keep the term “apparel”. The 
questionnaire was prepared in accordance with the aims of 
the research and was divided into four thematic parts. The 
first part ‘Shopping experiences’ was designed to discover 
the importance of online apparel shopping to the consum-
ers. All variables were measured on a 5-point Likert type 
scale of agreement, where 1 means ‘strongly disagree’ and 
5 ‘strongly agree’.

In the second part, entitled ‘Influences on the pur-
chase’, respondents were asked to estimate the factors that 
affected their decision to purchase the apparel online, us-
ing the 5-point scale of influence. They were also asked 
to estimate the factors that influence their decision not to 
purchase the apparel in spite of browsing and searching in 
online stores. In addition, we were also interested to know 
whether the respondents ever returned the apparel they 
purchased and for what reason.

The last thematic part was devoted to the development 
of a virtual product and to the process of online apparel 
shopping using advanced technology. Within this part, the 
respondents were asked if the following solutions would 
affect their online purchase of the apparel: virtual fitting 
of the apparel, custom-manufactured apparel according 
to the body dimensions using advanced technologies (3D 
body scanning, CAD/CAM programs, etc.), the aesthetic 
properties of the apparel shown as realistically as possible, 
a flexible date of delivery, higher quality of the apparel 
(materials and/or workmanship), the apparel being safe 
and harmless to their health and the easy purchase of the 
apparel.

At the end of the survey, socio-demographic questions 
were included, about gender, age, education, occupational 
status and place of residence.

Data Collection

An anonymous online survey using web portal (www.1ka.
si) was conducted in July and August 2013. The survey 
focused on the population that buys apparel online.
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The link to the questionnaire was published: (a) on 
three different forums of shopping centers worldwide, (b) 
on five well-known fashion forums, (c) on official Face-
book forums of nine online stores of large world-renowned 
brands. These brands include apparel for men, women 
and youth and have online stores. Additionally, we asked 
twelve online stores of world-famous apparel brands and 
the students of the clothing and textile department at a 
U.S. university in the West to publish our questionnaire 
link on their Facebook pages. The decision to distribute the 
questionnaire via various channels was made based on the 
previous research where surveys were conducted mainly 
on students or respondents who receive special benefits to 
participate in the research.

Altogether we received 76 completed questionnaires. 
We would like to emphasize that in contrast to the majority 
of other studies on apparel customization, we did not offer 
any material incentives to the participants included in the 
research.

4 Results 

Sample Characteristics

Our study included 41% men and 59% women. Their age 
ranged between 22 and 48 (with the average age of 33). 
More than half of the respondents (59%) have a university 
diploma and 76% are employed. The majority of the re-
spondents (80%) are from Europe (Slovenia 57%; Serbia 
24%; and the rest of the respondents were from Montene-
gro, Austria, Bosnia and Herzegovina, Bulgaria, France, 
Italy, Russia and the United Kingdom). The other respond-
ents were from the USA and Australia (Table 1).

Descriptive Statistics for Online Shopping Experiences

In the first thematic part, the respondents answered sever-
al questions on online shopping apparel experiences and 
views using the 5-point Likert type scale of agreement.

It turned out (Table 2) that the respondents mostly be-
lieve that online shopping for apparel is ‘Time saving’ for 
them (M = 3.84). The other three options received lower 
means, ‘Fun’ (M = 3.25), ‘Pleasure’ (M = 3.10) and ‘Obli-
gation’ (M = 2.30).

Table 1: Sample characteristics

Group %

Gender
Men 41%

Women 59%

Age
20 – 30 years 29%
31 – 40 years 61%
41 – 50 years 10%

Education

Less than High school diploma 5%
A levels/High school diploma 15%
Bachelors degree/University 46%

Master’s Research degree, PhD Degree 20%

Country
Europe

Austria 2%
Bosnia and Herzegovina 2%

Bulgaria 2%
France 2%
Italy 2%

Montenegro 4%
Russia 2%
Serbia 24%

Slovenia 57%
The United Kingdom 2%

America North America 18%
Australia and Oceania Australia and Oceania 2%
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Further, we wanted to know how often they purchase 
apparel online. The majority of respondents make online 
purchases once a month (28%) or once every three months 
(26%). They are followed by consumers who have never 
bought apparel online (22%) and those who buy once a 
year (18%), while the rest of the respondents purchase on-
line once a week (Figure1).

Since the consumers are purchasing both in traditional 
and online shops we wanted to know what percentage of 
all the apparel bought in the last year they bought online. 
It turned out that the traditional shopping still prevails 
over online shopping. Namely, the majority of respondents 

(48%) bought at most 20% of apparel online, followed by 
consumers who bought 21%-40% of apparel online (22%) 
and consumers who bought 41%-60% (21%). Only 2% of 
the respondents bought online more than 80% of the ap-
parel in the last year (Figure2).

In the second thematic part of the questionnaire and 
in RQ1, we were interested to know how much the given 
elements affect online apparel purchasing. The respond-
ents answered using the 5-point scale of influence, and the 
results are presented in Table 3. On average, they decide 
on online shopping mostly because of ‘Time saving’ (M = 
4.19), ‘Avoiding crowds’ (M = 3.92) and ‘Home delivery’ 

Table 2: Viewpoints on online apparel shopping

Online apparel shopping represents… N M SD

… pleasure 63 3.10 1.21
… fun 63 3.25 1.05

… obligation 57 2.30 1.05
… time saving 62 3.84 .96

Figure 1: Frequency of purchasing apparel online

Figure 2: Percentage of online purchases in the last 12 months
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(M = 3.88). As the least important element, they estimated 
that ‘Online shopping is fun’ (M = 3.20).

One of the problems that online shops are facing is 
returning the product. More than half (59 %) of the re-
spondents who are purchasing online said that they already 
returned an apparel item they had purchased online. As 
the most common cause they estimate ‘the size does not 
match’ (45%), while only 2% of respondents stated that the 
reason was ‘Damaged on delivery’.

Descriptive Statistics for Variables Indicating Reasons 
for Non-purchasing in Online Stores

In addition, we asked the respondents about the individual 
aspects that have influenced their decision not to purchase 
the apparel, in spite of browsing and searching in an on-
line store. The respondents provided their answers on the 
5-point scale of influence (1 meaning ‘no influence’ and 5 
meaning ‘big influence’). According to Table 4, the aspect 
with the highest influence on the decision not to purchase 
the apparel in spite of browsing and searching for it, is 
‘unsure about fit and size’ (M = 3.93). The aspect with the 
second highest impact is ‘cannot try on the apparel‘(M 
= 3.84), followed by the aspect ‘the aesthetic properties 
(style, color and print) are not realistically shown’ (M = 
3.60). The aspect with the lowest impact on the decision 
not to purchase is ‘the risk of getting used apparel in spite 

of ordering it brand new’ (M= 2.56).

Factor Analysis for Individual Aspects Influencing 
Non-Purchasing Apparel Online

As stated above, in spite of browsing and searching, some 
consumers do not end up making a purchase. In order to 
analyze individual aspects influencing non-purchasing 
in an online environment, an exploratory factor analysis 
was performed. The analysis was based on nine variables 
measuring individual aspects influencing the decision of 
consumers not to make an online purchase of the apparel in 
spite of browsing and searching. The descriptive statistics 
are presented in Table 4.

One could argue that the sample is too small to perform 
a factor analysis as we do not have at least 100 cases and 
case-to-variable ratio is far below 10, but based on the em-
pirical data, Arrindell and van der Ende (as cited in Field, 
2013) concluded that the case-to-variable ratio made little 
difference to the factors’ solutions. More important than 
the overall sample, the size and ratio between cases and 
variables in the stability of the obtained solution are factor 
loadings. If at least four factor loadings are above .6, then 
the factors are reliable regardless of the sample size (Gua-
dagnoli & Velicer, 1988), and Table 6 shows that we got 
two factors where the first one has all the factor loadings 
above .76 and the other has all the factor scores above .71, 

Table 3: Factors affecting online apparel purchases

Variables N M SD
Online shopping is fun. 49 3.20 .98

Time saving 48 4.19 .76
Avoiding crowds 48 3.92 1.01
Home delivery 48 3.88 .84

Table 4: The descriptive statistics of nine variables measuring individual aspects that influence the consumers’ decision not to 
purchase apparel in spite of browsing and searching.
Note. N – number of observations, M – mean, SD – standard deviation

Variables N M SD
No personal contact with apparel (i.e. touch and feel, weight). 43 3.56 .959
Cannot try on apparel (i.e. fit, comfort, appearance). 43 3.84 1.153
Visual and aesthetic risk (i.e. style, color and print, matching with other apparel). 43 3.51 1.009
Aesthetic properties (style, color and print) are not realistically shown. 43 3.60 .979
I am not sure about fit and size. 43 3.93 .961
The risk of getting used apparel in spite of ordering it brand new. 43 2.56 1.053
Delivery date is not flexible. 43 2.74 .928
Cannot assess the quality of apparel (fiber, manufacturing). 43 3.23 .947
Browsing and searching for apparel is very time-consuming. 43 2.88 1.005
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indicating that our solution is reliable.
Further, the reliability of the questionnaire was tested 

with the Cronbach’s Alpha Coefficient, where it turned out 
that the questionnaire has quite a high reliability, α = .802. 
In addition, the adequacy of the sample was confirmed 
with Kaiser-Meyer-Olkin test, KMO = .805 (it is ‘good’ 
according to Hutcheson and Sofroniou (1999) and Field 
(2013)). Bartlett’s test of sphericity (36)=166.35, p<.000, 
indicating that correlations between items are sufficiently 
large for performing the Principal Component Analysis. 
The multi-collinearity was ruled out based on the inspec-
tion of the correlation matrix, where the largest significant 
correlation coefficient between ‘aesthetic properties (style, 
color and print) are not realistically shown’ and ‘visual 
and aesthetic risk (i.e. style, color and print, matching with 
other apparel)’ was equal to .692 (p < .000), which is far 
below .8. In addition, the value of the determinant of the 
correlation matrix should be greater than .00001 (Field, 

2013), and in our case it was equal to .013.
Among nine individual aspects that influence the con-

sumers’ decision not to purchase the apparel online, in 
spite of browsing and searching, two factors were revealed 
based on three common rules of extraction (Field, 2013): 
(i) Kaiser’s criterion of extracting factors with eigenvalues 
higher than 1 (λ1 = 3.7, λ2 = 2.20, λ3 = .72), (ii) the ‘scree’ 
plot (not reported here but can be reconstructed with ei-
genvalues from Table 5), which clearly shows the point 
of inflexion at the third factor suggesting that the solution 
contains two factors, and (iii) the total percentage of ex-
plained variance was greater than 60 % since it was equal 
to 66 % (Table 5). Therefore, an answer to the first part of 
RQ2 is that there are two dimensions (or factors) based on 
individual aspects influencing non-purchasing in an online 
environment.

Table 6 shows factor loadings after the oblimin rota-
tion. It should be noted that the factor scores lower than 

Table 5: Eigenvalues and the percentage of explained variance
Note. Extraction Method: Principal Component Analysis

Component
Initial Eigenvalues Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %
1 3.754 41.708 41.708 3.754 41.708 41.708
2 2.202 24.469 66.177 2.202 24.469 66.177
3 .718 7.975 74.152
4 .617 6.852 81.004
5 .526 5.847 86.851
6 .426 4.733 91.584
7 .299 3.318 94.902
8 .249 2.764 97.667
9 .210 2.333 100.000

Table 6: Rotated ‘pattern’ component matrix
Note. Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with Kaiser Normalization.
The factor scores smaller than .3 are suppressed, variables are ordered according to the decreasing factor scores.

Variables 
Component
1 2

Cannot try on apparel (i.e. fit, comfort, appearance). .887
Visual and aesthetic risk (i.e. style, color and print, matching with other apparel). .809
No personal contact with apparel (i.e. touch and feel, weight). .805
Aesthetic properties (style, color and print) are not realistically shown. .775
I am not sure about fit and size. .763
Delivery date is not flexible. .830
The risk of getting used apparel in spite of ordering it brand new. .740
Browsing and searching for apparel is very time-consuming. .711
Cannot assess the quality of apparel (fiber, manufacturing). .366 .707
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.3 are suppressed and that variables are ordered accord-
ing to the decreasing factor scores. The content of both 
dimensions obtained from individual aspects influencing 
non-purchasing in an online environment (the second part 
of RQ2) can be obtained from the factor scores in Table 
6. For each variable, the factor score written in bold indi-
cates to which factor it belongs. The items that cluster on 
the first factor suggest that it represents a ‘misperception 
of product integrity’, while the second factor represents 
‘browsing and delivery issues with overall quality’. Sev-
eral authors (e.g. Field (2013)) suggest that the reliability 
should be calculated for subscales rather than theoretical 
scales or the whole questionnaire. Therefore, we calculat-
ed Cronbach’s Alpha coefficients for both obtained factors. 
Cronbach’s Alpha Coefficient for the first factor is equal to 
0.872, and for the second factor it is equal to 0.753, indi-
cating that both subscales are highly reliable.

The factor scores smaller than .3 are suppressed, varia-
bles are ordered according to the decreasing factor scores. 
The correlation coefficient between both obtained factors 
is equal to .126, indicating that they are weakly connected, 
so we tried the orthogonal varimax rotation, as well. The 
solution was practically the same, with slightly different 
factor loadings. Therefore, we decided to keep and inter-
pret the non-orthogonal solution presented above.

Analysis of Consumer Attitudes Toward Improved 
Shopping Experiences and Their Willingness to Pur-
chase Custom-Made Apparel

Having in mind the limitations of today’s standard sizing 
system of ready-to-wear apparel and the technological 
advances in the textile industry, we proposed some solu-
tions that can improve shopping experiences and the whole 
concept of online apparel shopping. Therefore, in the last 
thematic part we were interested to know which of the pro-
posed improved shopping experiences would affect the re-
spondent’s decision about their online apparel purchases. 
It turned out that the vast majority of respondents think 
that all the proposed solutions would positively affect their 
decision to purchase. More precisely, ‘easy purchase of the 
apparel’ was selected by 93% of the respondents, ‘aesthet-
ic properties of apparel are shown as realistically as possi-
ble’ by 85%, ‘higher quality of apparel’ by 82%, ‘apparel 
that is safe and does not present a health risk’ by 80%, ‘an 
option to virtually try on the apparel’ by 73%, ‘an option 
to custom manufacture the apparel to your measurements 
with the use of advanced technologies, e.g. body scanning 
or CAD/CAM’ by 72%, and ‘flexible date of delivery’ by 
57%. In this part, we were also interested to know whether 
the respondents would be willing to give their body meas-
urements when purchasing custom-made apparel online. 
According to RQ3, it turns out that a high proportion of 
the respondents (93%) is willing to share their body di-
mensions.

5 Discussion

Our study showed that online shopping for apparel is most 
attractive due to saving time and its amusement aspect, 
providing a high level of pleasure. Two of the most im-
portant reasons for not purchasing, despite browsing and 
searching in online stores are that potential consumers are 
not sure about the right size and they cannot try on the 
apparel. Similar results were established in several other 
studies (e.g. Yang & Young (2009), Yu et al. (2012)), as 
well.

Our investigation of the individual aspects influencing 
non-purchasing in an online environment revealed two 
factors based on nine measured aspects that influence the 
decision of consumers not to purchase the apparel online 
despite browsing and searching. The first factor, ‘misper-
ception of product integrity’, refers to the aesthetic and 
functional characteristics of the apparel which should be 
superb and satisfy the consumer’s expectations in every 
aspect, including comfort, fit, color and pattern. Online 
consumers of ready-to-wear apparel may be discouraged 
from purchase, especially due to the dissatisfaction with 
the fit of ready-to-wear apparel, as a result of the lack of 
direct experience with the product on the Internet. Howev-
er, despite the efforts of online retailers to provide a better 
virtual experience with the help of interactive technology 
(e.g. expansion or zoom, 3D rotation, personal 3D models 
in a virtual fitting room), and easier selection of the appro-
priate size using the information about standard sizes and 
measurement procedure provided on their websites, con-
sumers in online stores are still not completely sure which 
size fits them best and whether apparel is comfortable to 
wear. Fulfilling the consumer’s preferences regarding ap-
parel fit, meaning to enable an adequate relationship be-
tween the body, garment dimensions and the consumer’s 
expectations about how they want it to fit, is possible to 
achieve with a custom-made apparel service via the Inter-
net. Our results indicate that the solutions which use ad-
vanced technologies for purchasing custom-made apparel 
online, would positively influence the consumer’s decision 
to purchase on the online apparel market. Furthermore, the 
results of our study show that a high proportion of the re-
spondents (93%) is willing to share their body dimensions 
in order to improve the fit of custom-made apparel.

The second factor reveals ‘browsing and delivery is-
sues with overall quality’ and includes more heterogene-
ous aspects of online shopping. Variables ‘Cannot assess 
the quality of apparel (fiber, manufacturing)’ and ‘The 
risk of getting used apparel in spite of ordering it brand 
new’ refers to the overall quality of the purchased appar-
el, while the other two variables relate to the time issues 
of time-consuming Internet browsing and unknown and/
or inaccurately estimated delivery time. The second factor 
shows a quite unique dimension of browsing, delivery is-
sues and concerns about receiving used apparel which was 
not stressed in previous studies.
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6 Conclusions

Technology development makes it possible for apparel to 
meet the consumer’s expectations (Lee et al., 2002). With 
advanced 3D technology (3D body scanning and automat-
ed CAD software for custom pattern generation, 3D simu-
lation and visualization of apparel with realistic materials 
properties) there would certainly be significant progress 
regarding the fit, visualization, and manufacturing of cus-
tom-made apparel when purchasing in online stores.

The results of our study show that the proposed solu-
tions to improve the online apparel purchasing, such as 
making custom apparel using advanced technologies 
(scanner body, CAD/CAM software, etc.), the possibility 
of virtually trying on the apparel, realistic aesthetic prop-
erties of apparel, high quality (materials and/or manufac-
turing) of apparel, safe apparel and an easy process for 
purchasing apparel, have a positive impact on the decision 
of the consumers to purchase on the global online apparel 
market. Also, the results of our study demonstrated that the 
consumers are willing to give their body measurements for 
the manufacturing of custom-made apparel.

Therefore, in the future, it is necessary to focus on the 
development of a system which will allow an easy online 
purchase of custom-made apparel of high quality at a low-
er cost. In order to move in this direction, it is necessary 
to further develop the technology and integrate it into the 
system. In addition, a cost efficiency analysis of such a 
system should be conducted from both the consumers’ 
and the manufacturers’ perspectives. After the implemen-
tation of such a system, the consumers’ satisfaction with 
custom-made apparel bought online should be investigat-
ed based on several factors (e.g. personal characteristics, 
fashion involvement, body satisfaction, purchase behav-
ior, general attitude towards novelties with an emphasis 
on new technologies) that can potentially impact the inten-
tion to use it. In cooperation with online shops providing 
virtual fitting rooms, a research investigating reasons (e.g. 
dissatisfaction with the fit) for returning apparel needs to 
be conducted.

The main limitation of the research is a low response 
rate, but we have to emphasize that we did not offer any 
financial or other benefits to the respondents participating 
in the study, in contrast to the majority of other studies 
on apparel customization. Another drawback of the study 
is that we did not ask the respondents about their body 
measurements, usual standardized sizing, and their satis-
faction with their looks. In cooperation with online stores, 
reasons for returned apparel due to inappropriate fit could 
be investigated in more detail, as well as the consumers’ 
willingness to purchase custom-made apparel and their 
satisfaction with the purchase of custom-made apparel, as 
well as the overall shopping experience.

Future research should investigate differences relat-
ed to individual aspects influencing non-purchasing in 

an online environment and the consumers’ willingness to 
purchase custom-made apparel among respondents from 
different continents (or countries). In addition, further re-
search should focus on millennials, and their attitudes to-
ward custom-made apparel and positive online shopping 
experiences, since they account for more than “40 % of 
retail spending worldwide and that share is only going to 
grow”, as pointed out by McGregor (2016).
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