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ABSTRACT

In the context of product purchases, Customization Services refer to the ability of cus-
tomers to modify specifications, such as appearance, performance, and configuration,
according to their preferences and needs. The commerce sector has also undergone
digitalization with the use of tools such as 3D models on websites and apps. This
trend extends across various fields, from everyday items to the automotive indus-
try, where Customization Services are gaining considerable attention. A distinctive
feature of Customization Services is the capability of users to create a product tai-
lored to their preferences using an extensive array of options. However, a multitude of
choices can be a source of stress owing to information overload, leading to indecision
during services usage. Therefore, this research aims to investigate whether the way
information is presented to users during the customization process influences smooth
decision-making and consequently affects Purchase Intention. Initially interviews were
conducted to identify factors hindering user choices in the product creation process.
These findings suggest that the current User Interface (UI) might contribute to user
indecision by presenting only information about the product being created, without
facilitating comparisons. Additionally, specific elements that users wished to present
during the product creation process were identified. Subsequently, UI samples were
created based on the obtained elements and measurements of Decision Fatigue and
Purchase Intention were conducted. These results confirmed that providing users with
information that enables product comparisons can alleviate decision-making obsta-
cles. Furthermore, Individual Differences in personal experiences and interests related
to sneaker purchases were closely associated with the effectiveness of information
presentation. This research contributes as a pioneering research endeavour to the
increasing landscape of product Customization Services. It aims to help users effi-
ciently discover and make decisions regarding their preferences for more user-friendly
services.

Keywords: Customization services, Decision fatigue, Product purchasing intention

INTRODUCTION

The digitalization of the commercial sector has further accelerated online
sales by allowing customers to search for and purchase information from
a variety of devices and media (Sometani et al., 2007). As consumers need
to focus not only on appearance and functionality, but also on experience,
Customization services that allow customers to create product according to
their preferences from household goods to expensive items such as cars and
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houses are becoming more widespread (Akai, 2021), (Shuai et al., 2023).
Traditionally, customers would customize product in stores through conver-
sations with salespeople, who would provide information about the product,
while holding actual samples in their hands (Kikuchi et al., 2020). There-
fore, the relationship between trust created through dialogue and the intuitive
understanding gained from seeing and touching the actual product had a
significant impact on the willingness to purchase and satisfaction with the
product (Raymond, 2002). Today, however, with the availability of 3D and
other tools on websites and apps, online sales have become commonplace,
allowing consumers to customize product according to their own tastes and
preferences from a vast selection of choices unrestricted by time or location
(Jianxin et al., 2006). For example, the Nike By You website allows users to
choose from around 10–20 colors for 12 different parts (Akitagawa et al.,
2019). Thus, users can create more than 10 billion patterns. However, an
overabundance of choices is a source of stress, and consumers can get lost in
their choices (Cynthia et al., 1998). In addition, the difficulty of face-to-face
interaction and seeing product in person has reduced opportunities to engage
directly with product and salespeople. This has led to Decision Fatigue, as
they feel handicapped in their decision-making process with respect to the
overabundance of choices in online Customization Services. Consequently,
consumers’ desire to create their own ideal product and difficulty in mak-
ing the best decision due to repetitive decision-making may cause Fear of
Better Options (FOBO) and decrease their willingness to purchase (Rohmad
et al., 2023). Therefore, in this research, we focus on sneakers, clothes, and
sunglasses, which are the most informative product in the customization pro-
cess, to investigate the point at which Customization Services users become
confused about their choices. We then clarified whether the method of pre-
senting information to users in the process of using a Customization Services
can be a factor in eliminating Decision Fatigue.

Decision Fatigue From an Excess of Choices

Decision fatigue is a psychological state in which a person’s judgment
decreases and they feel fatigued because of continuous decision-making
(Grant et al., 2018). Although there is extensive research in the medical
field on this topic, today’s world, where all types of information are easily
accessible, has also expanded into the fields of psychology and behavioural
economics (Emily et al., 2022). In decision-making with excessive choices,
individuals are prone to experiencing “ego depletion”and “choice overload,”
which can result in information processing overload, leading to a decrease in
quality of decision-making and an increased likelihood of making incorrect
judgments (Hyunjin et al., 2013). This also creates the problem of decision
procrastination. Additionally, owing to the limitations of human decision
making, it is necessary to understand Decision Fatigue when designing ser-
vices and creating designs that do not induce decision-making hesitation
(Mumtaz et al., 2023).

When comparing the attention-interest-search-comparison-examination-
action-share (AISCEAS) purchasing model with Customization Services, it
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is believed that Decision Fatigue occurs during the comparison and exami-
nation phases because of the cognitive overload caused by processing infor-
mation related to users’ perceived information to create a customize product
according to their preferences (Lee et al., 2017), (Figure 1). Specifically, exces-
sive color options for each part lead to decision-making hesitation, as users
are unable to process the information. Moreover, users can only create prod-
uct based on their intuition because they are unable to compare the selected
colors with other images. To make an optimal choice, users are required
to repeatedly compare and consider options; this repetitive process signifi-
cantly increases the time and energy required to make a decision, resulting in
Decision Fatigue (Grant et al., 2018).

Figure 1: Pain points for users of customization services.

Decrease in Purchasing Motivation Due to Repetitive
Decision-Making

The Skill-Knowledge-Rule (SKR)model by Rasmussen was utilized to investi-
gate the factors that lead to a decrease in Purchasing Intention due toDecision
Fatigue regarding Customization Services. The SKR model classifies human
behavior into skill-, rule-, and knowledge-based categories (Komatsubara,
1999). As mentioned earlier, Decision Fatigue occurs in Customization Ser-
vices because of the repetitive comparisons and examination of each option.
This repetitive operation leads to user familiarity with theCustomization Ser-
vices, increasing the likelihood of rule-based and skill-based behaviors, and
leading to incorrect judgments. To avoid making incorrect judgments, users
repeat the operation multiple times, leading to a psychological state similar
to that of FOBO (Hyunjin et al., 2013), (Figure 2). This state decreases the
quality of consumer decision-making and is considered one of the reasons for
not making a purchase.

Figure 2: The decrease in purchasing intent due to FOBO.
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Therefore, a widely adopted method for eliminating user confusion in
UI is to reduce the number of options available. However, Customization
Services have the advantage of being able to create product according to
customer preferences and images from a large number of choices (Sheena,
2001). Reducing the number of choices leads to a reduction in the advan-
tages of the services. Therefore, in this research, in the process of creating
a product, information about the entire product is presented in such a way
that the user can narrow down choices when selecting parts, so that the user
can create the finished product more smoothly (Sheena, et al., 2010). We
believe that this approach will reduce the factors that make it easier for users
to make a choice, thereby reducing the number of decisions they must make
and increasing their feelings toward purchasing a product.

RESEARCH METHOD

This research aims to elucidate how presenting information during the user’s
utilization of Customization Services influences smooth decision-making.
Therefore, the research progressed through the following steps (Figure 3).

Figure 3: Research method.

1) Hearing about representative Customization Services for household
items.

In order to find out in what situations users feel obstacles inmaking choices
in the process of creating customized product from the information pre-
sented to them, we selected one representative Customization Services for
each product (sneakers, clothes, and sunglasses), in which many parts that
can be changed were found in particular, and hearing five subjects.

• Customization Services for Clothing and Sunglasses
It was found that since there are many parts of clothing and sunglasses

that can be changed, such as embroidery and logos, each of these prod-
uct is made with the user’s preferred image in mind. Therefore, users are
likely to make a decision on the information presented to them without
hesitation in their choice.

• Sneaker Customization Services
Since sneakers have many parts that can be changed and the entire

sneaker needs to be imagined around the color combination, we believe
that Decision Fatigue occurs with respect to the repeated act of color
selection. As a result, we believe that a lack of confidence in the finished
product is one factor that reduces the willingness to purchase. Therefore,
we focused on sneaker customization services and conducted a prelimi-
nary survey to determine what kind of information would enable users to
smoothly complete the product without hesitation in their choices.
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2) Interviewing about Customization Services for sneakers

As a preliminary research, 20 participants were interviewed to explore the
impact of different information presentation methods on decision hesitation.
In the interviews, participants were asked to use a sneaker Customization
Services and observed their decision-making process leading up to the pur-
chase. A thought-speech method was employed during the operation, and a
semi-structured interview was conducted after the operation to understand
the causes of decision hesitation due to the information presentation method.
As a result, we found that the current information presentation only presents
information about product in the process of making product, and users can
only make choices based on their own senses, which makes them feel uneasy
and makes decision-making difficult. Therefore, by providing information
that allows users to compare and contrast product, decision-making in the
product-making process can be facilitated. We also believe that personal fac-
tors such as past sneaker purchase experience and level of interest may also
make a difference in the product creation process.

• Differences in the way Individuals Create Product

Based on the perception that the ability to create product varies depending
on the users’ previous experiences and interest in purchasing Nike sneak-
ers, this research focused on these Individual Differences. Specifically, users
with purchasing experience can imagine the overall completed product in
their minds and customize it autonomously. However, when creating prod-
uct, they repeatedly compare their “previously created completed product”
with the “current state” in their minds (Figure 4). Therefore, they may have
difficulty selecting the best product for themselves, leading to obstacles in
decision-making. Therefore, providing information about the history of cus-
tomize product to users with purchasing experience and interest facilitates
smooth decision-making. However, users with less purchasing experience
tend to approach their desired image intuitively while performing operations.
Therefore, the trial and error process of trying various colors may increase
the number of selections and decrease the quality of decision making, mak-
ing it difficult to make judgments. Therefore, it is believed that providing
inspirational information that allows users to recall the entire product will
facilitate smooth decision-making without requiring purchasing experience
and interest.

Figure 4: Differences in the process of creating product due to individual differences.
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3) Sample and questionnaire reparation

To explore whether information presentation in the process of product
creation obtained from interviews mitigates selection hesitation, we created
three information presentation samples: “normal information presentation,”
“information presentation with history,” and “information presentation
with inspiration,” and developed a questionnaire on Decision Fatigue and
Purchase Intention based on previous research (Figure 5).

Figure 5: Experimental sample preparation.

• Decision Fatigue Scale(DFS)
The DFS was used in this research with some modifications from pre-

vious research. The DFS is a 10-item rating instrument that focuses on
decision-making difficulty and was considered the best validated scale
to evaluate the current experiment (Emily et al., 2022), (Gabriela et al.,
2023). The items are scored on an overall 5-point Likert scale, with higher
values indicating more Decision Fatigue.

• Purchase Intention (PI)
We used a partial selection from several prior validated PI studies

(Yuniaristanto et al., 2024), (Peng et al., 2023). The four-item rating
instrument, the items of the PI for a product focus on the consumer’s inter-
est in the product. The items were rated on a 5-point Likert scale similar
to the DFS.

4) Experiments on information presentation methods and Decision Fatigue

Questionnaire evaluations and hearings were conducted with 30 partic-
ipants in order to determine whether presenting information that allows
comparison of product is related to Decision Fatigue. In addition, they were
asked to manipulate each sample of product to completion as a task to
test whether there were differences in factors that lead to the elimination
of Decision Fatigue.

RESEARCH RESULT AND CONSIDERATION

From this point on, through the analysis of experimental results and inter-
views, we will examine whether the presentation of comparable product
information is related to decision-making difficulties and willingness to
purchase during the creation process.
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Table 1. Average DFS score and operation time per sample.

Sample DFS Score Operation Time

Normal information presentation 31.30 3min 4sec
With customize inspiration 25.07 2min 40sec
With customize History 24.07 2min 25sec

1) Impact of information that allows comparison of product on Decision
Fatigue and operation time.

First, to verify whether providing comparable information alleviates
decision-making hesitation in the process of creating product, the average
composite scores of the DFS were compared for three samples. The results
suggest that decision-making is easier when information is provided com-
pared to ordinary information presentation. The average operation time also
indicates that users can create their preferred completed product in a shorter
time when information is provided (Table 1). Thus, providing information
for comparison allows users to perform operations without experiencing
decision-making obstacles.

Table 2. Relationship of decision fatigue factors to the availability of information.

Item Significant
Difference

I can’t make a decision because I am to tired and stress. n.s.
Making decision is difficult because I can’t concentrate. n.s.
It is hard for me to take information and use it to make decision. p<0.05
I don’t have enough confidence in myself to make a good decision. p<0.01
It take to much efforts to make decision. n.s.
I have to make a lot of decisions and it gets more and more tedious. p<0.01
I have made decision quickly in order to move on. n.s.
I can’t make up my mind about which option is best. p<0.05
I have made decision without carefully thinking about them. n.s.
My mood has made it difficult for me to make decision. p<0.05

2) The relationship between the availability of information with which
product can be compared and Decision Fatigue factors.

Next, bivariate analysis was performed on the questionnaire items to see
what factors on the DFS were affected by the availability of information
comparing product (Table 2).

Significant differences were found with a p-value of 0.01 for the items “I
don’t have enough confidence inmyself tomake a good decision.” and “I have
to make a lot of decisions and it gets more and more tedious”. Considering
the results of the interviews, it was found that providing information such as
inspiration or history allows users to narrow down the direction of their ideas
and reduces decision-making hesitation. Consequently, users gain confidence
and achieve higher-quality decision-making.
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Significant differences were also found with a p-value of 0.05 for the items
“It is hard for me to take information and use it to make decision.” and “I
can’t make up my mind about which option is best.” and “My mood has
made it difficult for me to make decision.”. Considering the results of the
interviews, we found that receiving information for comparison in the process
of creating product allowed users to make color selections from an objective
perspective, resulting in highly satisfactory completed product.

We believe that the presentation of information is one of the most effective
means of presenting these five factors forCustomization Services, which have
many options, because it can eliminate the causes of confusion in making a
choice.

Table 3. Relationship between availability of information and factors of PI.

Item Significant Difference

I intend to buy product in the near future. n.s.
Intend to use product regularly. n.s.
Will make an effort to use the product. n.s.
I intend to purchase this product at an online store when
the opportunity arises.

n.s.

3) Impact on PI through smooth decision making.

Next, based on the suggestion that decision-making hesitation is alleviated
by the presence of information when comparing product, a bivariate analysis
was conducted on the factors of the PI. The results confirmed that simply
providing information did not improve PI(Table 3). Considering the results
of the interviews, it was found that providing information about history helps
users remember their preferred images, and that providing inspiration allows
them to generate new ideas, thereby resolving decision-making hesitation.
However, PI is influenced by factors such as financial issues and the level of
interest in Nike sneakers; therefore, further examination of this experiment
is necessary.

Table 4. Relationship between individual differences and decision fatigue due to the
way information is presented.

Item Significant Difference

I can’t make a decision because I am to tired and stress. p<0.05
Making decision is difficult because I can’t concentrate. p<0.05
It take to much efforts to make decision. p<0.05
I have to make a lot of decisions and it gets more and
more tedious.

p<0.01

I have made decision quickly in order to move on. p<0.05

4) Relationship between Individual Differences and Decision Fatigue due to
the way information is presented.
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Bivariate analysis was conducted on Individual Differences and question-
naire items to clarify how experience and interest in purchasing sneakers
affect the ease of decision-making. The results show little relationship
between individual differences and ease of decision with respect to inspira-
tion (Table 4). Inspirational information is often used to recall ideas early
in the product creation process. We also believe that presenting personal-
ized information can facilitate smooth decision-making because inspiration
information is rarely used when it is not the user’s preference. Next, we
found significant differences in the method of presentation in which his-
torical information remained, depending on Individual Differences, and
confirmed that this was related to the relaxation of decision-making. When
considering the results of the interviews, compared to inspiration, the infor-
mation in the history is a finished product of the user’s past preferences,
which can be compared and modified, making it easier to approach an ideal
image. We believe that this reduces the number of choices and quality of
the decision-making process, thereby alleviating users’ hesitation to make a
choice.

CONCLUSION

In this research, the purchasing model led us to believe that repetition of
comparison and consideration phases in creating product with Customiza-
tion Services causes Decision Fatigue. In addition, using the SKR model, we
considered that users become accustomed to Customization Services through
repetitive operations and fall into a psychological state, such as FOBO,which
is the cause of their inability to engage in PI. This research suggests that,
in the product creation process, the presentation of information that can be
compared with the product contributes to smooth decision-making.Methods
that alleviate selection confusion by reducing the number of options result in
reduced benefits for Customization Services. Therefore, we believe that it is
effective to present auxiliary information to narrow down choices, and that
it is necessary to provide information that enables users to smoothly select
product. The results also suggest that individual user differences have differ-
ent effects on decision relaxation. Because the process of creating a product
may differ depending on the level of purchase experience and interest, we
believe that it is necessary to present information tailored to the different
needs of users. Based on these findings, we believe that information that
allows users to compare product in a Customization Services can tailor prod-
uct with a higher quality of decision-making by eliminating hesitation while
choosing. However, regarding the increase in purchase motivation, we believe
that user motivations, such as financial issues and interest in Nike sneakers,
are closely related; therefore, the experiment needs to be re-examined. In
the future, we believe that it is important to improve the method of pre-
senting information to further increase the willingness to purchase through
Customization Services and to consider effective information presentation
in consideration of personalization and usability according to the Individual
Differences of users.
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