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ABSTRACT 
 

As online markets grow and become increasingly competitive, customization is becoming 

recognized as an important tool to satisfy and retain e-commerce customers. By adopting customization, 

the apparel industry may have a greater potential than ever before of being successful in e-commerce. 

While previous studies have presented different observations about consumer responses toward online 

customization, no studies have clearly identified the key determinants and the path to build consumers’ 

positive responses and future intentions toward online customization system for apparel. Thus, the 

purpose of this study was to explain consumers’ acceptance of online customization for apparel by 

identifying factors that influence the future intention of using a customizing system and to investigate the 

relationships between the factors. The specific objectives of this study were 1) to determine whether two 

major determinants of the Technology Acceptance Model (TAM) are valid to explain consumer 

acceptance of online customization, 2) to investigate the role of trust in the acceptance of online 

customization for apparel, and 3) to investigate how complexity levels of apparel customization impact 

consumer perceptions of websites. 

A research model was constructed based on TAM and on the multi-dimensional trust model 

from Structural Equation Modeling (SEM) techniques. The model hypothesized the relationships 

between eight latent variables with a total of 37 indicators. An online survey was used to collect data 

based on respondents’ experiences for customizing jeans in different complexity levels (high, medium, 

and low) of the shopping procedure. Three types of surveys were developed to present one shopping 

simulation in each survey. Samples were 300 female adults (100 for each survey) secured by random 

(nationwide) and quota sampling methods. A pilot test was conducted prior to performing the main 

study. The hypothesis was tested by AMOS 7.0 and the assumptions for SEM and descriptive 

statistics were analyzed by SPSS 15.0. 

Compared with the demographic characteristics of the nationwide population reported by the U.S. 

Census Bureau, the characteristics of the samples were younger and had a higher education and a slightly 

higher income. Little difference existed between the groups reported from the U.S. Census Bureau and 

this study in terms of the race and area distributions. Two latent variables were combined as one and 

seven indicators were dropped by Confirmatory Factor Analysis (CFA). Thus, overall model fit tests 

were based on seven latent variables and a total of 30 indicators.  The initial model was not acceptable 

and was revised by adding a path from Perceived Ease of Use to Perceived Safety at first, and then by 

adding a path from Perceived Usefulness to Perceived Safety. Interestingly, the accepted model presented 



 x 

a negative relationship between Perceived Ease of Use and Intention, which is not consistent with 

previous studies. Additionally, the final model showed the importance of Perceived Safety which 

mediated the relationships between either Perceived Usefulness or Perceived Ease of Use and Trust. The 

older age group (over 40) indicated that the usefulness of a website with a low level of complexity is not 

significantly different from that of a website with a high level of complexity. 

 The results suggested that TAM might be useful in identifying factors that influence consumer 

acceptance of online customization, but the interpretation needs to be different. This study also supported 

the need for extending variables for the TAM to explain consumer acceptance of online customization for 

apparel. Finally, this study provided a revised insight for antecedents of trust in initial relationships. 

Implications were suggested to marketers, followed by limitations and future research. 
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CHAPTER I 

 

INTRODUCTION 

 

 

Problem Statement 

 

As online markets grow and become increasingly competitive, customization is being recognized 

as an important tool to satisfy and retain customers in e-commerce. By adopting the customization, the 

apparel industry may have a greater potential than ever before of being successful in e-commerce. The 

Internet is an important means for customizing apparel (Gilmore & Pine, 1997; Keeling, 1997), and 

apparel has been identified as the most suitable product category for customization (Goldsmith & 

Freiden, 2004).  

Currently customization features for apparel are found in the websites of both big (e.g., Lands’ 

End.com, and Nike.com) and smaller companies (e.g., t-shirt.com), but little is known about the success 

of customization operations. These companies are selling apparel based on an internet customizing 

system which many customers have not yet experienced. Considering that the success of new systems 

can be indicated by “acceptance” (DeLon & McLean, 1992), it is important to understand what factors 

influence consumers’ willingness to use a customizing system and to understand how it works.  

Previous studies focused on consumers' perceptions of e-retailers' implementation of 

customization and such sequent consumers' responses toward the website. Some empirical studies in the 

businesses to consumers (B2C) context clarified the effectiveness of customization in consumers’ positive 

responses (Kamali & Loker, 2002; Ribbink, Van Riel, Liljander, & Streukens, 2004) and implied the 

future use (acceptance) of the customizing system. However, Lee and Lin (2005) found no significant 

influence of customization on satisfaction with the purchase. Huffman and Kahn (1998) pointed out 

potential problems of customization that may negatively affect consumers’ positive responses, and 

ultimately the acceptance of a customizing system.  

These different observations about consumer responses toward online customization have 

stimulated further studies in order to seek answers regarding the success of a customizing system. In 

addition, previous studies did not clearly identify the key determinants and the path to build consumers’ 

positive responses and future intention toward an online customization system for apparel.  
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 Thus, the purpose of this study is to explain consumers’ acceptance of online customization for 

apparel by identifying factors that influence the future intention of using a customizing system and to 

investigating the relationships between the factors. In order to accomplish this purpose, the Technology 

Acceptance Model (TAM) and the multi-dimensional trust model will be used. The TAM is based on 

two key determinants and has often been used to explain the acceptance of a variety of technologies 

(Davis, 1989). Incorporation of trust into the TAM is based on an initial experience with the website 

offering customized apparel products. Although customization can be applied to both products and 

services, this study focuses on customized products rather than customized services.  

The specific objectives of this study are: 

1) To determine whether two major determinants of the Technology Acceptance Model 

(TAM) are valid to explain consumer acceptance of online customization. 

2) To investigate the role of trust in the acceptance of online customization for apparel. 

3) To investigate how complexity of apparel customization impact consumer perceptions 

of websites. 

 

Significance of this Study 

 

Results of this study build knowledge using existing theories of the Technology 

Acceptance Model (TAM) and the multi-dimensional trust model; by building and testing a study 

model, the researcher suggests a set of constructs that explain how customers accept apparel 

customization in online shopping. Additionally, this study provides an explanation of the success of 

online customization for apparel by providing its key determinants and the path to building positive 

consumer responses. Finally, this study offers practical information for apparel e-retailers that want 

to create an optimal environment for the success in apparel customization. 

 

Organization 

 

This study is organized in seven chapters 

Chapter I: Introduction. The first chapter includes the statement of the problem, the 

significance of the study, and the organization of the information.  

Chapter II: Review of Literature. This chapter is composed of four parts. The first part 
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covered the current marketing trends and a general background of this study. The second part 

focused on the concept of customization and the operations in e-retailing, and the third part 

illustrated apparel customization in terms of its industrial practices and previous studies. The fourth 

review section presented two issues in online customization for apparel products.  

Chapter III: Theoretical Framework. The purpose of this chapter is to discuss two 

theoretical frameworks used in this study. The first part of this chapter introduced the Technology 

Acceptance Model (TAM) and then the second part discussed the multi-dimensional trust model. 

Chapter IV: Research Model and Hypotheses. The fourth chapter explains the 

development of a research model and hypotheses and provides the rationale for each. Based on the 

literature, the research model has 17 hypotheses that incorporate trust into the Technology 

Acceptance Model (TAM). 

Chapter V: Methodology. This chapter is used to describe the methodological procedure 

to test the research model.  The development of a shopping simulation (research stimuli) is described 

in detail. Other descriptions include data collection procedures, measurements and data analysis 

methods.  

Chapter VI: Results. This chapter reports the results of the empirical study. Two sets of 

data are used in this section. In addition to identifying possible problems before the main study, a 

pretest was used to answer several questions which are not included in the main survey. Data from 

the main survey was analyzed based on the Structural Equation Modeling (SEM). The results of 

Confirmatory Factor Analysis (CFA) and the full model tests are reported here.     

Chapter VII: Discussion. The results of this study and findings are discussed in this 

chapter. One discussion is about the results of SEM, followed by discussions of each objective with 

the results from the SEM. The findings from all analyses are discussed. 

Chapter VIII: Conclusions/Implications/Limitations & Future Research. The findings 

of the study provide conclusions, followed by implications to practitioners. Study limitations are 

reported with suggestions for future studies.   
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CHAPTER II 

 

REVIEW OF LITERATURE 

 

The goal of this chapter is to provide an overview of the transition in marketing through 

relevant literature in four sections. The first part is a general review of consumer involvement in 

value creation as the background of retailers' adoption of online customization. The next two parts 

focus on the concept of customization and the operation in e-retailing, including apparel 

customization. The final review will present the issues in operating customization online. 

 

 

Consumer Involvement in Value Creation: Reflection of the Marketing Transition 

 

The current marketing focus is on tailored offerings to individuals assisting consumers in 

becoming involved in the production process which in turn creates individual value. Companies that 

start with standardized products gradually shift from the seller-centric systems to buyer-centric 

systems (Wind, 2001), providing personalized experiences as one of the ultimate marketing goals 

today (Goldsmith & Freiden, 2004). As a consequence, the traditionally separate role of companies 

and consumers are not clear anymore. This transition in marketing will be discussed in detail in this 

section. 

 

Converging Role of Companies and Consumers 

 Meuter and Bitner (1998) described the convergent role of companies and consumers by 

describing the typology of firm production, joint production, and customer production which is 

categorized based on the degree of consumer engagement in value production. 

Firm-production refers to the traditional seller-centric system, in which companies and 

their employees create value for their target market. In the traditional system, consumers are passive 

recipients of standardized products and their interactions with companies are meant only for the 

exchange of products or services. When firm-production lies at one extreme of a conceptual line which 

represents the degree of customer involvement in value creation, customer-production would be at the 

other extreme on the same line. 
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Customer-production refers to extensive consumers' activities for their personal values. In firm-

production companies create value to please consumers, but in customer-production, consumers define 

their own problems and find solutions jointly with the company to create personalized experiences 

(Prahalad & Ramaswamy, 2004). The role of a company is to guide and assist consumers in order to 

make the best choice. The now defunct Garden.com was a good example of customer-production, which 

operated using a buyer-centric system. 

Joint-production is a more general type of consumer involvement in today's market. Compared 

with customer-production, joint-production offers less extensive consumer involvement, but the degree 

of consumer participation within joint production varies. In recent literature, co-production is a general 

term to indicate different levels of consumer participation in production (Bendapudi & Leone, 2003; 

Bettencourt, Ostrom, Brown, & Roundtree, 2002; Rice, 2002). In joint-production or co-production, 

consumers participate in the value creation process as “co-producers” or “customizing consumers.” 

 

The Information Society and Consumer Knowledge 

One of the reasons for the shifting marketing focus from firms to consumers is the changes 

taking place in the consumers' environment. Today's consumers live in an information based society 

surrounded by various technologies. Using different media, particularly the Internet, consumers can gain 

product information including price comparisons and product reviews. In the past, the flow of 

communication was mainly in the direction from companies to consumers. Now active communication 

occurs in both directions and even among consumers themselves. The consequence of this 

communication is abundant information and knowledgeable consumers who have confidence in their 

choices. Armed with their knowledge, current consumers are participating in the production process to 

create their own value, rather than shopping for standard products (Moynagh & Worsley, 2002). 

While consumers have gained confidence and power, companies have recognized the need for a 

different approach to the market. It becomes difficult to achieve consumer satisfaction and loyalty with 

typical tools in the traditional marketing process. To illustrate, product differentiation is not easy for 

companies due to globalization, deregulation, and outsourcing (Prahalad & Ramaswamy, 2004). Brand 

power has weakened because consumers want unique values in their products and services instead of 

general value given by brand fame (Moynagh & Worsley, 2002). Standard products and mass 

consumption in the traditional system cannot satisfy current consumers. 
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Firm-Consumer Interaction based on Technology 

Interaction between firms and consumers are critical to consumer involvement in the 

production process. Prahalad and Ramaswamy (2003) remarked that consumers' participation in 

production is based on their assessment of risk-benefit through interactive dialogue and accessible and 

transparent information. Effective communication tools are essential both to consumers (to express their 

needs and wants) and firms (to satisfy individual needs and wants). Technologies involved in the creation 

of individual services and values are regarded as self-service technologies (SSTs) which are defined as 

"technological interfaces that enable customers to produce a service independent of direct service 

employee involvement." (Meuter, Ostrom, Roundtree & Bitner, 2000, p.50). Examples of SSTs include 

telephone/interactive voice response, interactive kiosk, video/CD, and online/Internet. For example, 

online/Internet is used as a self-service tool for customer service (e.g., package tracking & account 

information), transaction (e.g., retail purchasing & financial transactions), and self-help (e.g., Internet 

information search & distance learning). Using SSTs, companies satisfy individual needs and wants 

without failure, create spontaneous delight, and deliver customized and flexible services (Bitner, Brown, 

& Meuter, 2000). 

 

Customization in E-retailing 

 

Regarding the use of customization in the Internet context, Srinivasan, Anderson, and 

Ponnavolu (2002) referred to the term as "the ability of an e-retailer to tailor products, services, and the 

transactional environment to individual customers." (p. 42). Customization is not a new concept in 

marketing, but the term now has different meanings in the literature. In the past, customized products 

were offered only to wealthy individuals because of the time and effort of this consuming process (e.g., 

custom apparel). 

Currently, companies can respond to individual requests by reducing costs with improved 

efficiency in manufacturing and information technology (Pine, Peppers, & Rogers. 1995). The term 

customization is often related to the personalization of products/services or shopping experiences created 

by interactions between both firms and consumers based on advanced technologies, such as the Internet. 

The expansion of online markets may be attributed in part to e-retailers' capability in offering a 

customized shopping experience to their customers. This chapter will provide a brief review about the 

growth of online markets and the adoption of customization in e-retailing in terms of mass customization 
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and personalization. Then, the review will focus on apparel customization. 

 

The Growth of the Online Market 

The online market has been constantly growing since the mid 1990's. By 1995, approximately 

200 virtual malls had been established (Online shopping..., 1996). While some of the virtual malls 

included leading retailers such as J.C. Penney, L. L. Bean and K-mart, many of the early online stores 

were quite small. Also, the early companies did not provide actual purchase transactions and offered 

only information about the company and products. Since the mid 1990's, more companies have sold 

apparel products successfully in online stores, with online annual sales increasing continuously. 

Total online sales were approximately $700 million in 1996 (Krantz, 1998), but total online sales 

in 2001 were $36 billion which was 1% of total retail sales (Yen, 2002). Yen predicted the sales volume 

would be $110 billion in 2006 or 2.5% of total retail sales. It is estimated that annual online sales will 

reach $230 billion by 2010, which is about 5.5% of predicted total retail sales (Twenty Trends for 2010, 

2003). 

 

Adoption of Customization in E-retailing 

Two terms are generally used in the literature to refer to customization in e-retailing: mass 

customization and personalization. Depending on the individual researchers, the terms may be used in a 

similar way or have different meanings. 

 

Mass customization 

Davis (1987) first coined the term “mass customization” that is a combination of “mass 

production” and “customization.” Pitta, Franzak, and Laric (2003) referred to mass customization as a 

variation of one-to-one marketing that refers to marketing activities toward individual customers. The 

scope of the term relates to customized products and services based on technologies in all steps of the 

production cycle including marketing. Pine (1993) compared mass customization with mass production; 

the former assumes heterogeneous markets and the latter focuses on homogenous markets. Mass 

production was initiated to satisfy a large segment of consumers with standard products at low prices, 

whereas mass customization is focused on individuals and providing customized products maintaining 

the same level of low prices by means of mass production. Technological developments enable firms to 

reduce costs by shortening the process of product development and manufacturing cycles. Mass 
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customization technology in the apparel industry includes full body scanning machines, single ply cutting, 

computerized routing, Web-based 3D simulation, and digital printing for fabric design. 

Gilmore and Pine (1997) remarked that companies that employ customization methods should 

use a different marketing approach based on specific consumer values. From a marketing aspect, there are 

four methods by which companies can achieve mass customization. The first one is Collaborative 

customizers. This method assists consumers in finding their preferences through dialogs to offer 

customized products and services. Next,  Adaptive customizers provides altering options for a standard 

product presented by the firm. Cosmetic customizers refers to different marketing for a standard product 

to different consumers. Finally, Transparent customizers means recommendations of unique products 

and services to a specific consumer without direct interactions. 

 

Personalization 

Generally, personalization is associated with a firms' ability to communicate with consumers in 

order to deliver an individualized shopping experience. Personalization has been on websites as a 

marketing tool and often refers to comprehensive aspects of marketing in individualized shopping 

experiences. Chellappa and Sin (2005) used both terms, personalization and customization, 

interchangeably. According to the Webster dictionary (1981), “customize” means "to build, fit, or alter 

according to individual specifications" (p.560), and “personalize” means “to make personal or 

individual: as to direct or adjust to the individual" (p. 1687). 

Goldsmith and Freiden (2004) compared personalization to mass customization and argued that 

the former is related to all aspects of marketing while the latter is focused on products/service. Wind 

(2001) distinguished personalization from one-to-one marketing with the obvious difference appearing to 

be in the locus of control and prior data about customers. According to Wind, in one-to-one marketing, 

firms always initiate the relationship using prior consumer data, but in personalization either the firm or 

the consumer can be the initiator of the relationship. Thus, companies do not rely on a customer database 

to implement personalization as much as they do to implement one-to-one marketing. 

Greer and Murtaza (2003) suggested three methods of implementing personalization. The first 

one is Use-based which focuses on consumer preferences by frequent information collection and 

updates. The next one is Collaborative filtering which includes recommendations based on a consumer 

database from the past and is effective for selling low unit-price goods, such as books, CDs or videos. 

The final one is Content-based filtering which is not as popular as the other two. This technique gives 
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compensation for users to give feedback to questions for specific contexts to predict user's preferences. 

Table 1 presents a set of core personalization features clustered by Alpert, Karat, Karat, Brodie, and 

Vergo (2003) in e-retailing. 

 
 
 
 

Table 1. Clusters of Personalization Features ♦
 Personal Book 

• A distinguished place on a site where all personal data can be accessed and modified ♦
 Universal profile 

• A single place where user information is consistently stored; used by all functions on the 
entire site ♦

 Subscription-based services ♦
 Service and support ♦
 Recommendations based on profile data ♦
 Adaptive presentation tailored to user characteristics ♦
 Personal preferences in page layout or format (customization) ♦
 Adaptive navigation ♦
 Live chat or phone-based help or sales support (personal shopper) ♦
 Personalized feedback, such as an indication that the user is recognized, personalized messages ♦
 Accessible transaction history ♦
 Loyalty programs, incentives ♦
 Future purchase considerations ♦
 Your personal store, built by an expert 

Alpert et al. (2003), p. 376. 

 

 

Effectiveness of Customization in E-retailing 

E-retailers expect that customization is an effective tool to build and maintain good 

relationships with customers. Compared with obtaining new customers, it has been found to be easier 

and less expensive to maintain current customers as apposed to constantly getting new customers in 

current market place. This is particularly true for the Internet environment for retailers because 

consumers find it extremely easy to switch stores online; the process is just a matter of a few clicks. 

Companies please individuals by analyzing consumer preferences and by providing for consumers' 

needs and wants. Also, consumers enjoy social benefits from the individual offerings through the feeling 
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of special treatment (Noble & Phillips, 2004). Then, satisfied customers willingly patronize their firms 

because they feel shopping there is beneficial and convenient (Peppers, Rogers, & Dorf, 1999). 

Some empirical studies have implied effectiveness of the customization in online shopping. 

Ribbink, et al. (2004) emphasized the importance of customer loyalty in e-commerce because of the 

lower cost management in retaining consumers than in obtaining new ones. In their research, 

customization affected e-loyalty indirectly via satisfaction. Goldsmith and Freiden (2004) interviewed 

608 consumers and found positive attitudes toward customized products and a high level of satisfaction 

with the purchasing experience. They were also able to obtain demographics for the most likely buyers of 

customized products. Another study suggested that personalized communication with an online 

publishing company resulted in frequent visits to the company's web site (Postma & Brokke, 2002). The 

publishing company reported an increased total click-through rate for the group that received 

personalized e-mail newsletters. 

Although many studies supported the effectiveness of online customization, some studies 

showed different results. Lee and Lin (2005) studied the influence of e-service quality on overall service 

quality, customer satisfaction, and purchase intention. Personalization, as well as trust, was included as a 

component of e-service quality in their research model. They found personalization did not show a 

significant influence on customer satisfaction and overall service quality, whereas they found that trust 

was the most important factor in the model. 

Other studies imply reasons for ineffectiveness of online customization. Grewal, Hardesty, and 

Iyer (2004) tested the consumer perception of two pricing tactics; one with different price offerings 

based on their prior clickstream history (buyer identification) and the other with pricing variations based 

on the timing of their purchase (purchase timing). Buyer identification tactics provide personalized 

prices for individuals. Grewal et al.'s (2004) survey used scenarios which suggested a situation of buying 

an airline ticket for a vacation. The result indicated that buyer identification tactics were less influential 

on trust, price fairness, and purchase intention. The researchers also addressed the negative effects of 

privacy issues on evaluating buyer identification tactics. That is, privacy concern might negatively 

influence consumers' positive responses toward personalized price offerings. 

 

Apparel Customization in E-retailing 

 

Customization in apparel companies appears to have significant potential because of its match 
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with the ongoing trend of personalization. The review of apparel customization begins with an overview 

of the industrial operation followed by the critique of studies in clothing and textiles. 

 

Industrial Operation of Apparel Customization 

The pioneer in apparel customization was Levi's Straus' use of body-scanning technology to 

offer customization at reasonable price ranges at its flagship store in San Francisco. Consumers felt that 

apparel was the most suitable product category for customization (Goldsmith & Freiden, 2004), and the 

Internet was identified as one of the most important tools for apparel customization in the entire 

production cycle (Gilmore & Pine, 1997; Keeling, 1997). 

As the online apparel market grows, e-retailers are providing more options for customized 

apparel. According to Kelly (2000), the use of customization features among the top 100 apparel 

companies in the year 2000 increased 120 percent compared with the previous year. Selected companies 

offering customized apparel for online shopping are presented in Table 2. While some leading companies 

include apparel customization as an additional service category to their online businesses, other e-retailers 

exclusively sold customized apparel similar to a specialty store. Lands' End is one of these companies 

and is a pioneer in online apparel customization. Lands' End began to offer customized apparel in 2001 

with men's and women's Khakis pants and expanded its product assortment to jeans, outerwear, chinos, 

dress pants, etc (Scardino, 2004). 

Target followed Land's End by providing men's and women's chinos and other items in their 

online store. Both Lands' End and Target provide similar services (e.g., color, fit, style, and monogram 

options) and require similar information (e.g., body measurement & shape). Also, both companies use 

Archetype Solution Inc. which provides customers' ideal fit based on their shapes, not solely on 

measurements. In addition, Land's End features My Virtual Model Inc. 

(http://www.myvirtualmodel.com) and lets customers create their own 3D model. Target has planned to 

introduce luxury lines of products, which are being marketed as the ultimate product line in online 

customization. 

IC3D is a specialty store for online customization and sells jeans and pants for men and women. 

While Lands' End and Target require both body measurements and shapes, IC3D requires only body 

measurements. The company offers specific design options and also requires more detailed information 

for the body measurements. When requesting exact measurements, IC3D offers measurement instructions. 
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Table 2. Selected Companies that Offer Customized Apparel in Online Shopping 

Apparel Company 

 

Products 

 

Customization 

 

Required Info. 

 

Others 

 
• Women's and Men's • Design options: • Body Instructions 

jeans and pants. Fabric, fit, style, (Total 11 for measuring 

 threat body parts)  

IC3D.com 

http://wwww.ic3d.com 

 

 
 • Design Clone   

• Women's blouses, • Design options: • Body My Virtual 

jeans & chino Color & style • Body shape Model 

• Men's dress shirts,    

Lands' End 

http://www.landsend.com

/cd/index/fp/0,,71462,00.

html?sid=279019442520 dress pants, jeans, &    

Target • Women's jean & chino • Design options: • Body  

http://www.target.com • Men's shirts & chino Color, fit & style • Body shape  

  • Personalized   

  monogram with   

  additional charge   

LL Bean • Book pack, • Design option: None  

http://www.llbean.com messenger back, & tote Size & style   

     

Nike • Athletic shoes, sports • Design option: None  

http://nikeid.nike.com & wrist watch Style, size, color   

 • Women's athletic wear personalized id   

  • Coordination   

T-shirt.com • T-shirts • Design options: None  

http://www.t-shirts.com  Images &   

  text with the   

  font, size & color   

                   

 

Other companies offer more limited customization with limited information. The product 

categories include t-shirts, bags, wrist watches, and athletic shoes and athletic wear offered by LL Bean, 

T-shirt.com, and Nike. Sports companies appear to lead the way in this limited customization. For 

example, Nike has sold online sneakers with personalized ID features since 1999.  It has also been 
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reported that Adidas is prepared to launch customized athletic products on their website (Tait, 2004). 

“Mi adidas” run by the Adidas Co. is successfully operating their customization programs for their 

professional customers. Adidas will introduce 'mi adidas' into their website with the customized products 

targeting younger and non-professional customers. The future of online customized apparel is promising, 

even though the product price is higher than mass produced apparel and the delivery time is longer than 

that for mass produced products. Evans (2001) forecasted that many more companies will participate in 

online apparel customization in the future, and personalization is becoming an ongoing trend in today's 

market. 

 

Apparel Customization: Review of Studies in Clothing & Textiles 

There are few studies concentrating on apparel customization in clothing and textiles. Several 

studies focused on “co-design” which is defined as a type of mass customization approach offering 

consumers' selection in design features of size, style and fabric or the ability to create individualized 

designs based on preferences (Lee et al., 2002). 

“Co-design” was one of four categories in apparel customization suggested by female 

consumers (Anderson-Connell, Ulrich & Brannon, 2002). Three other categories were “clothes clones,” 

“totally custom” and “design options” with standard sizes, which resulted from focus group interviews 

with female consumers 20 to 50 years old. Ulrich, Anderson-Connell, and Wu (2003) wondered if the co-

design process could reduce the barriers. To test the problem empirically, they developed CAD-supported 

scenarios that requested subjects to try co-designing one piece of a three-piece outfit (jacket, skirt & 

blouse) for an interview. Participants selected among modular garment components that were graphically 

displayed on a computer screen. To execute the CAD commands there was a design manager who did 

not give advice to the participants but answered questions whenever they were asked. Thirty-five female 

university students were involved in the experiment. The study supported the hypotheses of consumers' 

comfort and satisfaction toward the co-design process of apparel. Ulrich, et al. concluded that the 

interactions between consumers and retailers reduced risk and increased consumer confidence. 

Another study focused on “co-design” was conducted by Kamali and Loker (2002). They 

suggested that there are six points of customer involvement and options in apparel customization from 

the industry aspect (see Table 3). From the list, Kamali and Loker focused on the design category and 

the component options and conducted an empirical study of 72 female university students. The authors 

created three levels of interactive design involvement which were implemented on a mock web site. The 
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levels were manipulated by the number of the design combinations by style, color and graphic images for 

ready-to-wear garments. The possible combinations were; 5 for “control”; 50 for “limited 

customization”; 50 for “advanced customization.” The study showed that the higher levels of consumer 

involvement in designing during apparel shopping resulted in higher satisfaction with the customization 

process and theWeb site interface and higher purchase intention. 

 
 
 
 

Table 3. Customer Involvement and Customization Option in Apparel Mass Customization 

Point of Customer Involvement Apparel Mass Customization Options 

Patterns 

Design 

Production Planning 

Manufacture 

Delivery 

Post Purchase 

Custom Fit or Design 

Component Choice: Size, Style, & Fabric 

Data Forecast 

Small-lot Repeats 

Point-of-sale Data 

Customer Adjustments 

Kamali and Loker (2002), retrieved from http://www.ascusc.org/jcmc/vol17/issue4/loker.html 

 

Two other studies focused on consumers' acceptance of mass customization in off-line contexts. 

Lee et al. (2002) conducted a study that investigated consumers' preferences of product, process, and 

place for apparel customization. They found that college students are a potential target for mass 

customization because of their interest in the customization processes, body scanning, and co-design. 

Also, female college students were more interested in customization than male students. Local specialty 

stores were the most likely place and jeans were the most likely item for customization among the 

respondents. Among females who wanted to customize jeans, 86% were interested in customizing the 

shape, length, and size. The other study (Fiore et al., 2002) investigated the influence of individual 

differences and motivation on the acceptance of mass customization among college students. 

Respondents read a short description of co-design and answered questionnaires. Willingness to use co-

design was measured by four items; the importance that the apparel industry offers co-design, interest in 
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using co-design, willingness to pay more, and willingness to spend more time to create co-designed 

products. 

While previous research focused on co-design, Fiore and Jin (2003) studied 'interactivity' 

between consumers and a firm's website. Interactivity, which is the necessary condition of 

customization, appears on the web sites as facilitated communications (e.g., community building and 

"24/7" customer service representatives via e-mail), customization of presented information (e.g., ASP: 

active server pages), image manipulation (e.g., 3D virtual experience) and entertainment for the 

customer (e.g., entertaining contests and games). Fiore and Jin defined 'Image interactivity' as a 

particular type of interactivity on the web and conducted an empirical study to test the effectiveness of 

this tool using a stimulus of "mix & match" functions from Guess.com with 103 student subjects. The 

study reported the significant influences of image interactivity on positive consumer responses. As they 

hypothesized, consumer involvement in their value creation (here, personalized coordination created by 

the customers themselves) increases consumer positive attitude and intention to spend more time, 

purchase/return, and patronize brick-and-mortar stores. 

 

Issues in Online Customization for Apparel 

 

While retailers adopt customization because their goal is consumer retention, there are some 

potential barriers to accomplish this goal. Noble and Phillips (2004) questioned why seemingly satisfied 

customers are reluctant to engage in the relationship with companies that provide customized offerings. 

They conducted interviews with different demographic groups and identified two dimensions of 

relationship hindrance that are called “perceived effort” and “perceived loss.” Their dimensions of 

relationship hindrance represent social and privacy concerns, consuming time and effort, and unsatisfied 

benefits compared with the investigated time/efforts or expected benefits. The potential problems in 

apparel customization online are identified by a complex procedure, risk perceptions caused by the 

media (Internet), type of product (i.e., apparel), and the information gathering process. Each of those 

issues will now be discussed in more detail. 

 

Complexity 

Complexity is refereed to as a hindrance to consumers' decision making in using customization. 

One of the reasons for complexity in customization is that information overload usually results in 
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consumer frustration and dissatisfaction (Jacoby, Speller, & Berning, 1974). In fact, various product 

options and information should be a feature of customization to deliver the exact products and services 

to consumers; however, consumers (especially those inexperienced shoppers) will be overwhelmed if 

there are too many options and too much information (Huffman & Kahn, 1998). 

Dellaert and Stremersch (2005) hypothesized that configurations in mass customization would 

cause complexity which influences product utility, mass customization utility, and further more 

consumers' intentions to use customization. They defined the configuration factor as "the outline or 

arrangement of the different product components that can be mass customized (p. 219)." Four mass 

customization configurations were used, which are extent of mass customization, level of heterogeneity, 

individual pricing of modules, and the default version. Dellaert and Stremersch tested the hypothesized 

relationships in the setting of consumers' PC purchase online. They found that both product utility and 

mass customization utility decreases as complexity of the configuration increases. 

While Dellaert and Stremersch (2005) used multiple factors of mass customization 

configuration, Kamali and Loker (2002) focused on one factor, the numbers of design combinations by 

style, color and graphic images for ready-to-wear garments. Instead of considering complexity levels as 

the number of choices increases, their interest was on consumers' positive responses due to the utility. 

The study showed that the higher levels of consumer involvement in designing (operated by the number 

of design combinations) during apparel shopping resulted in higher satisfaction with the customization 

process and the website interface and higher purchase intention. 

Complexity in online customization can be caused by the procedures, such as required 

information input processes. To illustrate, IC3D.com requires exact body measurements to customize 

jeans. This procedure will not be perceived as easy to consumers who are not familiar with measuring 

sizes and who have difficulty in following the customization process. Thus, customers may negatively 

perceive utility of online customization. According to Anderson-Connell et al. (2002), apparel companies 

desiring implementation of   customization can face some barriers caused by negative consumer 

experience, including the lack of confidence regarding the outcome, complexity and time/energy 

consumption. Further studies need to consider this aspect of complexity. 

 

Risk Perception: Security/Privacy 

Risk perception is the second problem in online customization for apparel products to be 

discussed. It has two aspects for online customization such as security and privacy problems. Online 
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shoppers may not be convinced of the quality of products ordered before they are delivered and also 

shoppers face security and privacy issues in general online transactions. Risk perception has more 

meaning in this research context because of the focused product category (i.e., apparel) and the essential 

information gathering process for online customization. 

 

Risks of buying apparel online 

Choi and Lee (2001) found that apparel online shoppers' risk perception is higher than non 

apparel online shoppers'. Usually, consumers would hesitate to buy experiential goods (including 

clothing) online because they might want to see and touch what they buy in real time (Kock & Cebula, 

2002). Thus, apparel had been considered as an unsuitable type of product to shop for through the Internet. 

However, as the Internet becomes more widely used as regular-basis technology or as shopping media, 

many e-retailers are becoming successful in selling this category. The revenue of Bluefly.com, which is 

an online high-fashion pioneer, increased about 33% from 2002 to 2003, and eBay's clothing, a shoes 

and accessories category is one of the fastest-growing niches for the company, earning $1.3 billion 

annually (Branch & Wingfield, 2003).  

 

Security and Privacy for Information Gathering Process 

The second source of risk in online customization is in the information gathering process which 

is essential to customized products. According to the Federal Trade Commission (FTC, 1998 & 2000), 

there are three types of information collection online based upon the degree to which the person is 

identified. One is 'anonymous information' that refers to standard information such as a machine's IP 

address, domain type, browser version and type, operating system, browser language, and local time. 

The second type is 'personally unidentifiable information' by which companies cannot identify or locate 

the user, but create customer profiles. The last one is 'personally identifiable information' including an 

email address, name, home address, phone number, fax number, credit card number, social security 

number, etc. Personally identifiable information is collected when users register on the website or 

conduct financial transactions. 

One study's results show that consumers are very sensitive toward the information collection 

process regardless of the degree of personal identification requested. Chellappa and Sin (2005) 

conducted a survey of 243 consumers who have had a shopping experience with one of five popular 

online industries (including the apparel industry). The study results showed consumers' concerns over 
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the data collection process for even anonymous and personally unidentifiable information. All three 

types of data collection negatively influenced consumers' intention toward personalization services and 

information sharing intentions. 

Currently, online companies customize apparel products by simply asking preferences of 

designs (e.g. Nike.com & LL.Bean.com) or by requiring more specified personal information, such as 

body shapes, sizes and body measurements (e.g., Lands' Ends', Target.com, & IC3D.com). The 

procedure involving personal information about their bodies can be uncomfortable to consumers, and 

particularly females are more sensitive to reveal their size information. Thus, the information collection 

process is essential to customize apparel for individuals but may have a negative influence on consumer 

perceptions and reactions. 

 

Trust 

The importance of trust in operating customization online is documented in the literature. 

Chellappa and Sin (2005) suggested that both personalization value and trust building factors positively 

influenced the likelihood of the intention to use personalized services while privacy concerns negatively 

influenced use intention. The study also found a negative relationship between privacy concerns and 

trust building factors. Evidence of this argument is that predominately larger companies with established 

trust are the ones who are operating apparel customization online. 

On one hand, trust is the basis of successful customization online; however, on the other hand 

customization was suggested as a contributor to build trust. Dayal, Landesberg, and Zeisser (1999) 

suggested that companies enhance consumer trust by creating unique consumer shopping experiences for 

individuals. This will be especially important to start-up companies who want to initiate trust. Big 

companies also can develop and manage trust through online customization. However, empirical studies 

have presented contradictory findings for the direct influence of online customization on trust. In 

Koufaris and Hampton-Sosa's (2004) study, trust was positively influenced by consumers' perception on 

a companies' willingness to customize. Ribbink, et al. (2004) assumed the direct influence of 

customization (as a dimension of e-quality) on e-trust but their study failed to support this hypothesis. 

The results from both studies were based on the direct relationship between the company's 

operation of customization and trust in online without considering mediating factors. The effect of 

customization on trust should be understood based on consumers' perceptions about the costs (time & 

efforts) and benefits. Although consumers perceive the benefits of customization such as personal 
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attention and the exact products that they want, consumers also perceive their time and effort in the 

complex procedures and risks involved with information they provide. These factors also should be 

regarded in future research studies on the impact of customization on trust. 
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CHAPTER III 

 

THEORETICAL FRAMEWORKS 

 

The purpose of this chapter was to discuss with two theoretical frameworks of this study. 

The first part of this chapter introduced the Technology Acceptance Model (TAM) and then the 

second part discussed multi-dimensional trust model. 

 

 

Technology Acceptance Model (TAM) 

 

The Original TAM 

The framework of current research is the Technology Acceptance Model (TAM, see 

[Figure 2]) which has been considered as the most validated model to explain the acceptance of 

information technology (IT)/information systems (IS) in recent decades (Lu, Yu, Liu & Yao, 

2003). The TAM was introduced by Davis (1989) to explain an end-user’s computer acceptance 

using a parsimonious and theoretically justified model. The original TAM is rooted in the theory 

of reasoned action (Ajzen & Fishbein, 1980). This theory postulates that attitudes and subjective 

norms influence intentions of voluntary behavior which, in turn, causes the actual behavior. The 

determinants of attitudes are beliefs about the consequences of the behavior whereas the 

determinants of subjective norms are normative beliefs representing the expectations of a 

specific reference group (Lloyd, 2002). 

 Davis, Bagozzi, and Warshaw (1989) modified the structure of the theory of reasoned 

action by eliminating subjective norms and provided the casual links of internal belief, attitude, 

and intention for external factors to develop a model. In this way, a main goal of TAM is to offer 

a basis for revealing the influence of external variables on internal beliefs, attitudes, and 

intentions (Lu, et al., 2003). For example, Ha and Stoel (2005) applied TAM to explain 

consumers’ online shopping with an external variable of e-shopping quality which is composed 

of website design, privacy/security, customer service, product offering, and 

atmospheric/experiential. Importantly, Davis (1989) suggested that two constructs in belief are 

the main determinants in the TAM. One of the belief constructs is perceived usefulness (PU), 
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which is “the degree to which a person believes that using a particular system would enhance his 

or her job performance.” (Davis, 1989, p.320). The other belief construct is perceived ease of use 

(PEOU), which means “the degree to which a person believes that using a particular system 

would be free of effort.” (Davis, 1989, p.320). 

 The TAM included the individuals’ use of a technology innovation as the outcome 

variable to measure the success of a particular system (Agarwal & Prasad, 1997). DeLone and 

McLean (1992) suggested that the system success depends on six multifaceted outcomes 

including quality measures (system and information quality), an attitudinal measure (user 

satisfaction), performance-related measures (individual and organizational impacts) and a 

behavior (system use). Among them, system use influences five other outcomes and thus is the 

most important determinant in the system success. System usage is defined as “the utilization of 

information technology by individuals, groups or organization. “ (Straub, Limayem, & 

Karahanna-Evaristo, 1995, p.1328). The TAM explains the success of the system which is 

equivalent to the acceptance of technology with measures of intention and the actual use of the 

system. 

 
 

 
 
 

 

 

Figure 1. Technology Acceptance Model (TAM), Davis et al. (1989, p.985) 
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Originally, Davis et al. (1989) tested the model for the voluntary use of word processing 

programs with 107 students in a MBA program. Since Davis et al. found significant results with 

the TAM, many researchers have replicated the model and supported its usefulness in predicting 

the success of various technologies. Examples of the technologies in past studies using TAM 

include mobile services (Lu etal., 2003; Wang, Lin, & Luarn, 2006), t-commerce (Yu, Ha, Choi, 

& Rho, 2005), banking technology (Adamson & Shine, 2003), email (Huang, Lu, & Wong, 

2003), online games (Hsu & Lu, 2004), groupware system (Li, Lou, Day & Commbs, 2004), 

Internet banking (Chau & Lai, 2003; Suh & Han, 2002), digital library (Hong, Thong, Wong, & 

Tam, 2001-2002), desktop video conferencing (Townsend, Demarie, & Hendrickson, 2001), and 

telemedicine technology (Chau & Hu, 2001). Most of these studies are related to innovative 

process or service based on Internet technology. 

  

 

Applications of the TAM 

 While the TAM was validated by many empirical studies in the contexts of different 

technologies, there were some common issues resulting in the model modification or extensions. 

Along with the issues of adjusting the model, consistency also was found such as the causal 

connection between PU and PEOU and their influence on intention.  

 

Relationship between beliefs and behavioral intention (BI) 

 Lloyd (2002) reported the general patterns of the relationship between the main 

determinants (PU & PEOU) and intention from the previous studies using the TAM. The original 

model suggested a direct effect of PU on intention and the indirect effect of PEOU on intention 

mediated through PU. According to Lloyd, this general pattern is quite consistent across studies. 

Furthermore, some assumed the direct connection between PEOU and intention, but results have 

not been consistent. Those general relationships between the variables are found in recent study 

as well (e.g., Ha & Stoel, 2005; Yu, et al., 2005). 

 

Attitude and behavioral intention (BI) 

 Lloyd (2002) also reported that the link between attitude and use intention was 

statistically insignificant or significant but small; as a consequence, it became common to 
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include either attitude or use intention in the TAM (Szajna, 1996; Venkatesh & Davis, 2000). 

Contrary to Lloyd’s report, recent studies indicate the connection between attitude and intention 

is quite strong, such as beta value of 0.99 (Hsu & Lu, 2004) and 0.77 (Chen, Gillenson, & 

Sherrell, 2002). However, a number of studies included intention without attitude in their 

application of the TAM (Gefen, Karahanna, & Straub, 2003; Hong, et al., 2001/2002; Huang et 

al., 2003; Kim & Malhotra, 2005; Li et al., 2004; Pavlou, 2003; Wang et al., 2006) or both 

attitude and use intention (Chen et al., 2002; Dahlberg, Mallat, & Oorni, 2003; Ha & Stoel, 2005; 

Hsu & Lu, 2004; Moon & Kim, 2001; Robinson, Marsha,, & Stamps, 2005; Suh & Han, 2002; 

Yu et al., 2005). It was rare to include attitude alone without intention in current studies. 

 Attitude in TAM was measured by different measures by researchers. Davis et al. (1989) 

and Robinson et al. (2005) developed the measures based on Ajzen and Fishbein’s (1980) 

concept of attitude. Moon and Kim (2001) used the similar measures of attitude in the study of 

the acceptance of World Wide Web (WWW). Others used more extensive meanings of attitude 

to measure attitudes toward different technologies. In Chen et al.’s (2002) study, attitude 

measures included consumers’ perceptions of convenience, time and money saving, security and 

risks, and social contact. Yu et al. (2005) asked consumers’ interests in the service and product 

information and perception to measure their attitude toward T-commerce.  

 Behavioral Intention (BI) was measured by items based on different aspects of use 

intention of the technology. The items questioned about ‘use intention in accessible situations 

(Venkatesh, Speier, & Morris, 2002; Wang et al., 2006),’ ‘use intention in the future (Moon & 

Kim, 2001; Wang et al., 2006),’ and ‘frequent use intention (Robinson, et al., 2005).’ Beside the 

general items of BI in literature, Moon and Kim (2001) also included ‘intention to recommend 

the system.’ 

 

Outcomes in technology acceptance 

 The TAM provides the outcome of technology acceptance as behavioral intention (BI) 

and the actual use. Davis et al. (1989) measured the actual use by asking the frequency of the use 

and found the significant correlation between BI and usage. Others found the positive influence 

of behavioral intention on actual usage (e.g., Chen, et al., 2002; Moon & Kim, 2001). Although 

some researchers measured both BI and actual use and investigated the relationships, most 

researchers who applied TAM in different contexts of technologies have considered BI only.  
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 While investigating BI only in general among the studies using TAM, some researchers 

questioned if current TAM is sufficient enough to explain the future usage of technology. The 

TAM does not distinguish between the current use and the future use in intention, but the future 

use is more important because of the implication for continuous or repeated usage. Intention can 

be changed by time, so initially Davis et al. (1989) considered a two-time model to reflect 

changes in the way beliers influence intentions pre and post experience with the system. 

However, the following studies suggested that one model is sufficient enough to capture the 

temporal changes (as magnitude) in intention (Davis, 1989; Szajna, 1996). 

 That conclusion was, however, reversed by Kim and Malhotra (2005) who questioned if 

the original TAM works in a longitudinal context. They presumed that the past perceptions 

through initial experience of the technology could be accumulating and influence the future 

intention to use the technology. Using a two-wave panel model based on the TAM, Kim and 

Malhotra tested their hypotheses with student samples for the acceptance of academic portal 

website. Their results confirmed that the validity of the TAM for the initial usage but suggested 

that the determinants of future use were the beliefs formed by prior experience rather than the 

initial intention. 

 

Extended Variables 

 While TAM has been widely used because of its validity and parsimonious constructs, 

researchers also have noted that a lack of constructs in the weaknesses of the TAM (i.e., Agarwal 

& Prasad, 1997; Ha & Stoel, 2005; Keat & Mohan, 2004; Lu et al., 2003; Venkatesh, 2000; 

Wang et al., 2006). Based on their research goal, researchers extended the original TAM with 

additional variables such as motivation (Li et al., 2004; Venkatesh, et al., 2002), subjective norm 

(Huang, et al., 2003; Yu, et al., 2005), and self efficacy (Hong, et al., 2001/2002;  Wang et al., 

2006), culture/social influence (Evers & Day, 1997; Malhotra & Galetta, 1999), and trust 

(Chiravuri & Nazareth, 2001; Dahlberg et al., 2003; Gefen et al., 2003; Ha & Stoel, 2005). 

Current research will extend TAM with the concepts of trust because trust is expected to play a 

key role in consumer acceptance of online customization. 
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Multi-dimensional Trust Model 

 

The importance of Trust in E-retailing 

 The lack of trust has been considered a major barrier in the growing Internet market, and 

the situation looks the same globally. It has been reported that one in four people don’t shop 

online because of trust issues and only 16 percent of respondents in the EU indicated that they 

are currently participating in online cash transactions (Richardson, 2004). Trust between sellers 

and buyers reduced consumers’ risk perception which is relatively high in online stores 

compared with brick-and mortar stores (Grewal, Munger, Iyer, & Levy, 2003). Furthermore, by 

means of trust, companies can be successful in customer retention, which is directly related to a 

firm’s profit (Gassenheimer, Houston, & Davis, 1998; Harris & Goode, 2004; Srinivasan, et al., 

2002). 

 Trust is accumulating and progressing over time (Reynolds, 2000; Urban, Sultan, & 

Qualls, 2000). Even at the initial relationships stage between firms and customers, trust can 

attract potential customers with the first impression (Koufaris & Hampton-Sosa, 2004), and then, 

trust is developed through exchange of values between customers and firms (Dayal & Zesser, 

1999). Thus, initiating, building, and maintaining trust has been considered as a key factor in the 

success of online businesses (Grabner-Kräuter & Kaluscha, 2003). 

 

Trust as a Single Concept 

 Trust has been defined differently based on academic disciplines or the study purpose 

(Grabner-Kräuter & Kaluscha, 2003). The general definitions of trust are found in the marketing 

literature. Moorman, Deshpande, and Zaltman (1993) defined trust is “a willingness to rely on an 

exchange partner in whom one has confidence (p.82).” Morgan and Hunt (1994) defied trust as 

“existing when one party has confidence in an exchange partner’s reliability and integrity” (p.23). 

It has been commonly suggested that one party willingly relies on the other party when trust 

exists in the relationships using two key descriptive words, confidence and reliability (Garbarino 

& Johson, 1999). 

 In Internet contexts, many researchers define trust with the term “vulnerability (or similar 

words).” The most commonly used definition of trust as “the willingness of a party to be 

vulnerable to the actions of another party based on the expectation that the other will perform a 
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particular action important to the trustor, irrespective of the ability to monitor or control that 

other party” (Mayer,  Davis, & Schoorman, 1995, p.712). 

 

Trust Dimensions and the Inter-Relationships 

 While single definitions give us a general description of trust, researchers have 

conceptualized trust with multiple frameworks applying the definitions from other academic 

areas. This attempt is to understand trust with its attributes. To illustrate, Tan and Sutherland 

(2004) constructed a multi-dimensional trust model which conceptualized trust in online contexts 

as a dispositional trust, institutional trust, and interpersonal trust adopting the concepts from 

psychology and sociology. Although they are not the only researchers who discussed the 

multiple dimensions of trust, Tan and Sutherland’s research is meaningful to review because 

their conceptualization is quite comprehensive to understand most aspects of trust referred to in 

the literature. In addition to their categorization, other aspects of trust also will be presented here 

for a more thorough review of the trust dimensions. 

 

Trust dimensions 

Dispositional Trust (Propensity). This dimension was drawn from the trust concept in 

psychology and applied trust as personality traits, such as a belief, expectancy, or feeling, which 

have been accumulated through the individual’s experiences (Rotter, 1971). Dispositional trust 

refers to “an individual’s ability and willingness to form trust in general” (Tan & Sutherland, 

2004, p.47). Depending on their dispositional aspects, individuals easily or hardly trust others in 

general. Similarly, individuals react differently toward the Internet as a comfortable or 

uncomfortable shopping media. Dispositional trust is stable and difficult to change by extrinsic 

retail strategies (Mayer et al., 1995). 

The components of dispositional trust were developed from traits in personality, so it is 

also called personality-based trust (Gefen et al., 2003; Walczuch & Lundgren, 2004). Generally, 

dispositional trust is composed of 1) extraversion (individuals’ level of focus on the outside 

world), 2) neuroticism (encompassing emotional instability, pessimism, fear and low self-

esteem), 3) agreeableness (which influences the self-image and helps to shape social attitudes 

and philosophy of life), 4) conscientiousness (which is dutiful and responsible, always carefully 

deliberation situations and usually on the side of cautiousness), and 5) openness to experience 
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(which is characterized by open-mindedness as opposed to conservatism and traditionalism). Tan 

and Sutherland added another sub-category with 6) “culture” which represents the contrast with 

individualistic and collectivistic cultures. 

Institutional Trust. This trust dimension is based on sociology which refuses to 

acknowledging trust at the individual level but considers trust as being applicable to the 

relationships among groups of people (Lewis & Weigert, 1985). From its concept, Tan and 

Sutherland (2004) referred to institutional trust as “a social structure that is situationally 

constructed” (p.49). The researchers view is a combination of two types of beliefs in institutional 

trust refereed to by McKnight, Cummings, and Chervany (1998). One type of institutional trust 

is situational normality that means a belief stems from a normal appearance. For example, 

individuals feel comfortable and secure in online stores with impressions of the features and 

services on the websites which look normal in their view. Another type of belief is structural 

assurance which is related to the conditions of promises, contracts, regulations and guarantees 

provided by the company. Two types of beliefs were combined into perceived internet protection 

as a component of institutional trust. Tan and Sutherland suggested previous internet experience 

as another type of situational trust. Previous experience carries significant weight when making 

judgments about a situation. That is, one who is familiar with Internet through his/her regular 

usage holds a higher level of institutional trust in the media than one who has not experienced 

the Internet before. 

Interpersonal Trust. Both social and psychological concepts of trust supported the 

development of this trust dimension. Interpersonal trust was defined as “the assessment by the 

consumer in regards to the trustworthiness of the electronic vendor (Tan& Sutherland, 2004, 

p.49). Mayer et al. (1995) explained three categories of trustworthiness as ability (skill and 

competence of the trustee in specific context, related to the trusting party), benevolence (the 

degree to which the trustee has goodwill towards the trusting party). And integrity (the trustee 

follows moral and ethical principles that are acceptable to the trusting party). Another component 

also frequently refereed to in literature in predictability, which is related to the vendor’s 

perceived reputation for providing a consistent service. This is similar to integrity, but while 

integrity involves value-laden attributes predictability does not (McKnight et al., 1998). 

Gefen et al. (2003) considered trust “as a specific set of beliefs” (p.60) which is similar to 

interpersonal trust. Tan and Sutherland (2004) reported that interpersonal trust is the most 
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frequently used in studies of information systems, as compared with dispositional trust and 

institutional trust. Some aspects of interpersonal trust are more relevant to online shopping while 

others are not; thus, Garbarino and Lee (2003) stated that most research of online stores is 

concentrated on the ability and benevolence aspects of trust.  

Some trust dimensions are not widely referred to in e-commerce such as cognition-based 

trust and calculative-based trust. McKnight et al. (1998) proposed cognition-based trust which 

is more related to the first impressions rather than the individuals’ longitudinal experiences with 

the other party. The researchers suggested that dispositional and institutional dimension, as well 

as cognition-based dimension, form trust through first impressions. In addition, based on 

economic principles, Gefen et al. (2003) addressed a calculative-based trust paradigm in which 

trust can be shaped by “rational assessments of the costs and benefits of another party cheating or 

cooperating in the relationship.” (p.64). Gefen et al.’s study also was concerned with 

knowledge-based trust represented by familiarity. Familiarity in e-commerce is related to 

consumers’ understanding of the websites’ procedures such as when and how to enter credit 

information (Gefen, 2000). 

 

Inter-relationships in the model 

 Researchers who considered trust as multiple concepts also proposed causal relationships 

between the trust dimensions. Tan and Sutherland’s (2004) model presents the direct influence of 

both dispositional trust and institutional trust on interpersonal trust (see Figure 2). The model 

also proposed the direct influence of dispositional trust on institutional trust.  

 

 

Figure2. Multi-Dimensional Trust Model (Tan & Sutherland, 2004, p. 47) 
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 Among the trust dimensions, interpersonal trust was emphasized most by researchers. 

Multi-dimensional trust models often included that trust dimensions as antecedents of trust 

intention. In Internet context, trust intention was defined as the “extent to which the online 

consumer is willing to depend on, or intends to depend on, the selling party in a given situation 

even though she/he can not control the Web vendor.” (Grabner-Kräuter and Kaluscha, 2003, 

p.789). May et al. (1995) suggested interpersonal trust was composed of three sub-concept 

(competency, benevolence and integrity) and directly related to trust intention. This basic 

construction was applied to many studies, and very often, researchers used the concept of 

interpersonal trust to refer the term “trust.”  

 

Antecedents of trust based on the length of the relationships 

 Some researchers proposed that influential factors on trust are different based on the 

length of the relationships between customers and retailers (Gefen et al., 2003; Koufaris & 

Hampton-Sosa, 2004; McKnight et al., 1998). That is, the types of trust dimensions involved in 

general trust are different based on customers who do not have experience with a particular 

retailer and for those who have experience with a particular retailer. This indicates that trust in 

start-up retailers and existing retailers should be dealt with differently. 

 Antecedents of Trust based on New Relationships. McKnight et al. (1998) questioned 

how there were high levels of initial trust in new organizational relationships. In order to answer 

the question, the researchers developed a model which includes antecedents of initial trust. The 

model theoretically conceptualized both interpersonal trust (composed of competence, 

benevolence, honesty, and predictability) and trust intention as global trust which is influenced 

by dispositional trust, cognitive-based trust, and institution-based trust. As Mayer et al. (1995) 

suggested, the model proposed the direct effect of interpersonal trust on trust intention. 

While McKnight et al. (1998) provided the conceptual model, Koufaris and Hampton-Sosa 

(2004) empirically studied the antecedents of initial trust on web-based companies. Five 

measures of initial trust used in the study were trust propensity, which is similar to dispositional 

trust and measured by four questions about individuals’ tendency to others. Another antecedent 

was perceptions about the company that includes “willingness to customize,” “reputation,” and 

“size.” The last antecedent was perceptions about the website that included main determinants in 

TAM (“perceived usefulness, PU” and “perceived ease of use, PEOU”) and “security control.” 
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 The data collection was conducted via an online questionnaire. The respondents 

(students) searched a particular product browsing a web site they had never visited before and 

then answered questions regarding their experience on the site. The results of Koufaris and 

Hampton-Sosa’s (2004) study supported the significant influence of both perceptions about the 

website and the company on initial trust but failed to support the influence of propensity.  

 Antecedents of Trust based Existing Relationships. Gefen et al. (2003) were interested 

in consumers who had prior experience with a particular e-vendor and influence of trust on 

behavioral intention to use online shopping. The researchers defined interpersonal trust as 

general trust which has four antecedents, such as knowledge-based trust (familiarity), institution-

based trust, and calculative-based trust. The trust model was incorporated into TAM. In the 

integrated model, two belief variables (PEOU and PU) from TAM were mediated by 

interpersonal trust which, in turn, influences intention to use online stores. An empirical study 

involving 400 students was conducted and the respondents were asked to answer questionnaires 

based on their current experience regarding online shopping for books and CDs. Generally, the 

results supported the hypothesized relationships between the variables in the model.  

 In sum, researchers suggested that antecedents of trust are different based on individuals’ 

prior experience with a particular vendor. In this review, dispositional trust is more related to 

initial trust, and institutional trust is commonly considered as an antecedent of trust regardless of 

the length of the relationships. Interpersonal trust was applied as part of global trust or as a 

consequence of other trust dimensions.    
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CHAPTER IV  

 

RESEARCH MODEL AND HYPOTHESES 

 

The purpose of this study is to explain consumers’ acceptance of online customization for 

apparel by identifying factors that influence the future intention of using a customizing system and to 

investigating the relationships between the factors. The specific objectives of this study are: 1) To 

determine whether two major determinants of the Technology Acceptance Model (TAM) are valid to 

explain consumer acceptance of online customization; 2) To investigate the role of trust in the acceptance 

of online customization for apparel; 3) To investigate how complexity of apparel customization impact 

consumer perceptions of websites. In order to complete those study objectives, a research model was 

developed which will be tested empirically. 

 

 

Research Model and Definitions 

 

Research Model 

This study uses a model that has integrated the concept of trust and the TAM, as shown in Figure 

4. The technology acceptance model (TAM) has often been applied to study consumer acceptance of 

various technologies which is based on the Internet (e.g., online game, t-commerce, Internet banking). 

Recently, retailers have provided customized apparel in their online businesses. The system and 

processes of online customization is still quite innovative in the market place, so the success of online 

customization depends on apparel consumers' voluntary behavioral intention to use it. Thus, the 

adoption of the TAM is a valid application for studying this research subject. 

This study adopted variables from multi-dimensional trust models that presented the inter-

relationships between different dimensions of trust. Including trust in this research model is justified by 

the fact that trust is one of the most critical factors to the success of online businesses and the importance 

is more noticeable in online customization because of the inherent problems within the Internet (i.e., 

privacy and security) that were discussed in an earlier chapter. 

The definition of trust used in the research model is based on Gefen et al.'s (2003) definition 

which is a combination of beliefs of competency and benevolence. Those beliefs were refereed to as 
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trustworthiness (Mayer et al., 1995) and are components of interpersonal trust (Tan & Sutherland, 2004), 

which is composed of competency, benevolence, integrity, and predictability. The last two concepts, 

integrity and predictability are related to moral and ethical aspects of trust, which have been found to be 

in appropriate concepts in business transactions (Garbarino & Lee, 2003). 
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Figure 3. Research Model 
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Propensity, Internet experience, and perceived safety were adopted as antecedents of trust in 

order to concentrate on this research context. Online customization is innovative and is not widely used 

by customers yet. The concept of trust is a focal point for this research as it is established by experiencing 

online customization controlling other influences. Propensity; (dispositional aspect) is generally related 

to trust which is formed by the initial experience (Gefen et al., 2003; Koufaris & Hampton-Sosa, 2004; 

McKnight et al., 1998). Institutional aspects as antecedents of trust include Internet experience and 

perceived safety (perceived Internet protection by Tan & Sutheland, 2004). McKnight et al. also 

introduced the impact of cognition-based factors on initial trust in organizational settings, but the factor 

was excluded in this study. 

The basic construction of the research model is based on TAM (Davis et al., 1989). Therefore, the 

research model includes two beliefs of perceived usefulness (PU) and perceived ease of use (PEOU), 

which are directly related to attitude, and in turn to behavioral intention. 

Trust and the antecedents were incorporated into this model based on their rationale. Actual 

behavior from the original TAM was not considered in this research model as previous studies revealed 

the positive connection between behavioral intention and actual behavior (Chen et al., 2002; Moon & 

Kim, 2001). The research model also proposes complexity of procedures as an external variable that 

influences consumers' perceived beliefs, PU and PEOU directly. The consideration of complexity is 

reflected in the levels of difficulty to conduct online shopping procedures for customized apparel. 

 

 

Conceptual Definitions 

Customization. Company's tailored offerings for target individuals (Kotler, 1997). 

Online Customization. An online shopping process of creating individual values 

in products and services through interactions between e-retailers and their customers. 

Trust. “A set of specific beliefs” (Gefen et al., 2003, p. 60). 

Trust Intention. "Willigness of the consumer to depend on the vendor (Tan &Sutherland, 2004, 

p.50) 

Initial Trust. "Beliefs that develop after a customer has a first experience with the company's 

website." (Koufaris & Hampton-Sosa, 2004, p.377). 

Propensity (Dispositional Trust). "An individual's ability and willingness to form trust in 

general." (Tan & Sutherland, 2004, p. 47). 
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Situational Trust. "Social structure that is situationally constructed." (Tan & Sutherland, 2004, 

p. 49). 

Perceived Usefulness (PU). "The degree to which a person believes that using a particular system 

would enhance his or her job performance," (Davis, 1989, p.320). 

Perceived Ease of Use (PEOU) "The degree to which a person believes that using a particular 

system would be free of effort." (Davis, 1989, p. 320). 

 

Hypotheses in Research Model 

 

Relationships between Variables from Technology Acceptance Model (TAM) 

The research model illustrates the proposed relationships between perceived usefulness (PU), 

perceived ease of use (PEOU), attitude, and behavioral intention based on consistent findings in the 

literature. Previous studies that adopted TAM have confirmed PU and PEOU are the main determinants 

in technology acceptance, as Davis (1989) suggested originally. Studies have consistently reported the 

direct influence of PU on behavioral intention while PEOU affects intention indirectly mediated by PU 

(Ha & Stoel, 2005; Lloyd, 2002; Wang et al., 2006; Yu et al., 2005). 

Compared with an ordinary online shopping process, online customization requires additional 

mental and physical effort by customers. Consumers will perceive online customization to be more 

useful when they perceive the procedure is easy to understand and use. This argument is supported by 

Dellaert and Stremersch's (2005) study of mass customization configurations. Their study used similar 

belief constructs as those in the TAM and found that consumers' decisions are based on their perceptions 

of the usefulness of mass customization and that perception was influenced by both product utility and 

complexity of the process. Following this foundation, the first two hypotheses were proposed. 

Hypotheses 1. Perceived usefulness (PU) of online customization positively influences 

behavioral intention to use online customization. 

Hypotheses 2. Perceived ease of use (PEOU) of online customization positively influences 

Perceived usefulness (PU) of online customization. 

Researchers have used either attitude or behavioral intention or both in their model. The 

research model includes both attitude and behavioral intention as variables following the original model. 

The models including both variables typically proposed the direct effect of PEOU and PU on attitude (Lu 
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et al., 2003; Robinson et al., 2005;Yu et al., 2005). Relationships between attitude and intention have not 

been reported consistently. Some argued that the relationship between attitude and intention is weak 

(Lloyd, 2002; Szajna, 1996; Venkatesh & Davis, 2000) while others found a strong relationship (Chen, et 

al., 2002; Hsu & Lu, 2004). This research model will test the relationship between consumers' attitude 

toward online customization and the behavioral intention to use it, as well as the influence of consumer 

perceptions on attitude, with the next three hypotheses. 

Hypotheses 3. Perceived usefulness (PU) of online customization positively influences attitude 

to online customization. 

Hypotheses 4. Perceived ease of use (PEOU) of online customization positively 

influences attitude to use online customization. 

Hypotheses 5. Attitude toward online customization positively influences behavioral intention 

to use online customization. 

 

Mediating Roles of Trust 

Effects of Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) on Trust 

Previous studies that incorporated trust into TAM defined the relationships between PU 

and PEOU and trust differently for their research contexts. Some studies suggested trust as an antecedent 

of both PEOU and PU (Keat & Mohan, 2004; Pavlou, 2003) or either PEOU (Dahlberg et al., 2003) or 

PU alone (Wang et al., 2006), or as a mediator between PEOU and PU (Gefen et al., 2003), or as a 

consequence of both PEOU and PU (Koufaris & Hampton-Sosa, 2004). In some cases, trust was used as 

an additional variable and influenced attitude and intention but was not related to either PU or PEOU (Yu, 

et al., 2005). However, most studies suggested or tested the hypothesized relationship between the 

variables.  

The research model proposes that both PU and PEOU influence trust. Trust is established based 

on perceptions about one party that will not use the other's dependency and lack of knowledge as an 

unfair opportunity (Kumar, 1996). In business, appearance (e.g., easy-to-use) is one of clues that 

consumers have to perceive their providers and to build trust with them. The importance of appearance 

as a clue is increased when consumers have little knowledge about the provider (Gefen, et al., 2003). For 

example, a well-designed website is easy to access and increases consumers' understanding about the 

procedure, and in turn, consumers will perceive the website as a reliable partner that does not hide 

something for their own interests. When consumers can understand the procedures and what is going on 
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while they are shopping, a website offering customization can be perceived as less risky and a more 

reliable partner. Thus, the next hypothesis is proposed. 

Hypotheses 6: Perceived ease of use (PEOU) positively influences trust toward a website 

that offers apparel customization. 

 

Trust is established when consumers perceive companies' capability of providing products 

and services that meet consumers' needs and wants (Chow & Holden, 1997). Online customization 

is aimed at offering just the right products to specific consumers. Thus a website offering 

customized products will be perceived as one that cares about the personal interests and willingness 

to do extra for their consumers. Empirical studies found that consumer perception of customization 

influences initial trust directly (Koufarious & Hampton-Sosa, 2004), but the influence is due to 

consumers' perception of the usefulness of online customization. The next hypothesis is based on 

this argument. 

Hypotheses 7: Perceived usefulness (PU) positively influences trust toward a website that 

offers apparel customization. 

 

Effects of Trust on Attitude and Behavioral Intention (BI) 

Generally, trust is a key antecedent of consumer involvement in online shopping (Reichheld & 

Schefter, 2000). Previous studies that incorporated trust into TAM found a significant influence of trust 

on attitude and behavioral intention (Chiravuri & Nazareth, 2001; Gefen et al., 2003; Pavlou, 2003; Suh 

& Han, 2002; Yu, et al., 2005). Other studies in the online context also found trust as a determinant of 

consumers' attitude and behavioral intention (Doney & Cannon, 1997). Based on the consistency in 

previous studies, the next two hypotheses are proposed. 

Hypotheses 8: Trust toward a website that offers online customization positively 

influences attitude toward the website. 

Hypotheses 9: Trust toward a website that offers online customization positively 

influences behavioral intention to use the website. 
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Trust and the Antecedents 

Relationships between Propensity, Perceived Safety (PS), and Trust 

Propensity (willingness to trust others)  is related to an individual's characteristics about the 

willingness to trust others. An individual's difference in confidence and reliance on others can be 

transferred to a relationship between consumers and e-retailers (Lee & Turban, 2001). Koufaris & 

Hampton-Sosa (2004) conducted an empirical study to test the influences of several factors including 

the propensity of initial trust on a website. Propensity was considered as one of the antecedents of initial 

trust, but the study results failed to support the hypothesized relationship. The influence of propensity 

on trust needs to be reconfirmed through empirical tests in this research context. Mayer et al. (1995) 

suggested that an individual's tendency to trust others has more of an impact when the person is not 

familiar with the others.  

Many customers are not familiar with online customization, so the individuals' differences 

toward the tendency to trust others will be a significant key in forming consumers' initial perceptions of a 

competent and benevolent website that provides apparel customization. This relationship also will be 

mediated by perceived safety on a website. Perceived safety is a type of institutional aspect of trust 

influenced by propensity (Tan & Sutherland, 2004). The direct effect of consumer safety perception of 

websites on trust was suggested in the literature (Grewal et al., 2003). Thus, the proposed research 

model illustrates the next hypotheses. 

Hypotheses 10: Propensity positively influences trust toward a website that offers 

apparel customization. 

Hypotheses 11: Propensity positively influences perceived safety (PS) of the website that 

offers apparel customization. 

Hypotheses 12: Perceived safety (PS) of the website positively influences trust toward a website 

that offers apparel customization. 

 

Effects of Internet Experience (IE) on Trust & Perceived Ease of Use (PEOU) 

Martinez-Lopez et al. (2005) suggested that consumers' experiences and knowledge of the 

Internet should be considered as a key influence in determining both the evaluation and the behavior 

regarding online shopping. The relationship between Internet experience and trust can be explained 

through familiarity, which is defined as experience with the what, who, how, and when of what is 

happening (Gefen et al., 2003). Familiarity is related to trust through the positive interpretation of other 
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parties' behavior (Luhmann, 1979). This argument was supported empirically by Gefen (2000) who 

found that familiarity of shopping procedures reduces confusion and increases trust. Online 

customization is a part of the shopping process based on the Internet, so consumers who have 

experiences with the Internet through the use of shopping media or regular usage will have more trust in 

a website providing customized shopping because they are familiar with its use or procedures. 

Additionally, prior experience enhances customers' ability to handle difficult tasks (Spence & 

Brucks, 1997). Agarwal and Prasad (1997) addressed the experience of similar technology and how it 

would affect the intention to use specific technology mediated by perceived ease of use. Thus prior 

experience with the Internet as a shopping media or regular usage will increase consumers' 

understanding of online customization. From this perspective, the next hypotheses are drawn. 

Hypotheses 13: Internet experience (IE) positively influences trust toward a website that offers 

apparel customization. 

Hypotheses 14: Internet experience (IE) positively influences perceived ease of use (PEOU) of 

online customization. 

 

Effects of Complexity on Perceived Usefulness (PU), Perceived Ease of Use (PEOU) and Perceived 

Safety (PS) 

This study hypothesized that the complexity level of the processes in online customization 

influences consumers' perception of usefulness, ease of use, and safety of the online customization. 

Complexity of online customization can be determined by the amount of information or consumers' 

perception on difficulty in the shopping procedure. In order to provide specified apparel to an individual, 

the requirement of personal information (from simple design preference to size information) is necessary. 

As the level of specification (customization) is higher, the more interactions are needed and the longer 

procedure will be. If the procedure is perceived as a difficult task, customers will be frustrated. 

Anderson-Connell et al. (2002) reported that customers who request complicated options or time 

consuming processes in customized offerings may end up with a lack of confidence.  

Also, the higher degree of customization is suggested, the greater amount of consumer 

information is required. When companies require extensive consumer information, although that is 

essential for the individualized offerings, customers feel a greater sense of risk perception in the 

transaction. Noble and Phillips (2004) discussed identity theft and the uneasy feeling of online 

customers when their individual purchases were tracked. Based on these, the next three hypotheses were 
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proposed. 

Hypotheses 15. Perceived usefulness (PU) of online customization will be different based on 

complexity levels. 

Hypotheses 16. Perceived ease of use (PEOU) of online customization will be different based 

on complexity levels. 

Hypotheses 17. Perceived safety (PS) of the website will be will be different based on 

complexity levels. 

 

Table 4 shows the objectives and hypotheses of this study.  

 

 

 

 

Table 4. Objectives & Hypotheses 

Objectives Hypotheses 

1) To determine whether two major 
determinants of the Technology 
Acceptance Model (TAM) are valid 
to explain consumer acceptance of 
online customization. 

Relationships between variables from TAM 

H1-5: Relationships between PU, PEOU, Attitude and BI 

Mediating Roles of Trust 

H6-7: Effect of PU & PEOU on Trust 

H8-9: Effect of trust on Attitude & BI 
2) To investigate the role of trust in 
the acceptance of online 
customization for apparel. 
 

Trust and the Antecedents 

H10-12: Relationships between Propensity, PS, & Trust 

H13-14: Effect of IE on Trust & PEOU 

3) To investigate how complexity of 
apparel customization impact 
consumer perceptions of websites. 

Impact of Complexity on Perceptions 

H15-17: Difference of PU, PEOU, & PS based on 

Complexity levels 

PU: Perceived Usefulness; PEOU: Perceived Ease of Use; BI: Behavioral Intention; IE: Internet Experience 
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CHAPTER V 

 

METHODS 

 

The purpose of this chapter is to describe the methods used to test the research model for 

this study. The first part of this chapter illustrates the process of developing shopping simulations 

which were used as research stimuli. The later parts describe the data collection procedures, 

measurements and data analysis. 

 

 

Development of Customized Shopping Simulation 

 

The research model includes a variable of ‘complexity’ as an external factor which 

directly influences consumers’ perception on the website. In order to test the influence of the 

different levels of complexity on consumers’ responses, shopping simulations which provide 

customized apparel (i.e., jeans) were developed and used as research stimuli.  

Previous studies in similar contexts have used commercial websites in apparel business 

(Fiore & Jin, 2003) or scenarios (Gefen, et al., 2003) as research stimuli, but using shopping 

simulations has critical advantages for this study. Compared with scenarios, a shopping 

simulation provides a realistic experience to respondents; thus, the results and the applications 

could be more reliable. The commercial websites was not considered as research stimuli because 

the researcher wanted to control factors beyond the scope of the study. This study needs to 

control the influence of individuals’ previous experience on websites or preferences on the 

features or brand provided by the company. The influence of those factors can be eliminated by 

developing websites for this specific study.  

 

Analysis of Existing Websites 

Prior to the website development, current websites that provide apparel customization 

were investigated. The objective of the analysis was to identify the contents of the websites for 

customizing apparel. Particularly, this analysis focused on the companies that offer customized 

jeans since the item would be presented on the simulations.  
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While some companies (e.g., Nike.com, LL Bean.com, and T-shirts.com) provided 

customized shoes, bags, and T-shirts with a simple shopping procedure, companies selling 

customized jeans required a longer procedure and more extended customer information during 

the shopping process. For example, in order to customize jeans on IC3D.com, customers choose 

options for the design and provide the specific body measurements. IC3D.com asks customers to 

choose design options for 11 categories (fabric, fit, leg, ankle, waist band, front pockets, back 

pockets, fly, trim, label, and thread) and requires their measurements for 10 body parts (waist, 

widest, waist to widest, front rise, back rise, mid crotch, full crotch, thigh, inseam, knee length, 

& bent knee). The information can be saved and then used or revised for the next visit.  

Lands’ End.com and Target.com also sell customized jeans. Ulike IC3D.com which 

makes jeans using the measurement information, Lands’End.com and Target.com produce jeans 

based on body shapes instead of body measurements. Thus, Lands’ End.com and Target.com 

require customers to input not only their body measurements but also their body shape to provide 

customized jeans. In order to gather information on the body shape, both companies used graphic 

images with text descriptions. The websites provide multiple choices for each body part, and 

customers select one image which is the most similar to their body image. Lands’ End.com 

requires 11 total measurements, but some of measurements do not appear to be relevant in 

customizing jeans (e.g., bra band size, bra cup size, shoe size, etc.).  

 

A Model Website: Lands’ End.com 

Based on the information from the analysis of existing websites, Lands’ End.com was 

selected as a model website for the shopping simulations. One of the reasons for selecting Lands’ 

End.com as a model company is that the company is representative of other apparel 

customization companies and has a well-constructed website. By duplicating the original layout, 

color, texts, and information of the website, a professional look was created.  

Additionally, Lands’ End.com provides extensive categories, as well as choices for each 

category in the information gathering procedure, particularly in the process of collecting body 

measurements. The modification of the website was easy by extending or eliminating the 

categories and/or the choices for the information gathering in the customizing procedure.  

Finally, Lands’ End.com is selling customized jeans which is the apparel item used in 

this study. Beyond the fact that jeans are the most general apparel item in all age groups, the 
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product category was suggested as the most appropriate apparel item for customization by 

university students (Lee et al., 2002). Since the same product category (jeans) was considered in 

this study, the application of the content from the original website to the developed websites 

should be more effective. 

 

Manipulation of Complexity 

Complexity is associated with the degree of mental/physical effort to complete a task. 

The mental/physical effort for customizing apparel will be determined by the amount and/or 

sensitivity of the information requested. Thus, this study manipulated the complexity level by the 

number/sensitivity of the questions and the number of choices within each question during the 

customizing procedure.  

As a result (shown in Table 5), three types of shopping simulations were developed by 

modifying the contents of the model website (Lands’ End.com). The procedure for the shopping 

simulations, which was from the model website, was composed of three steps; step 1: the choice 

of fabric and features; step 2: providing body measurements and/or shapes; step 3: finishing the 

order by confirming the final product.  

The first task was to develop a shopping simulation that has the most complex procedure 

for customizing jeans. This simulation presented the highest level of customization (Simulation 3, 

see the Appendix B). In the first step of the shopping procedure, the original website provided 

six categories of design options, but in Simulation 3 eight categories of design options were 

provided (by adding Closure and Thread to original). In addition, the choices for each category 

of the shopping simulation were extended from that of the original website to incorporate other 

choices found from other websites. The next step of the procedure was to collect information on 

body measurements and shapes for the fit of the jeans. Lands’ End.com presented an extensive 

information collection procedure for this part; therefore, without any changes, the simulated 

website which applied the original categories, was composed of 12 body measurements and five 

body shapes. 

The next two simulations were created by deleting parts of components from Simulation 

3. Simulation 1 reflects the simplest type of shopping simulation which minimizes the questions 

for gathering information and the choices for each question. Simulation 1 (low level of 

complexity, Appendix D) offers six categories of design options in the first step and has a limited 
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number of choices for each category of design option. In step 2 only four measurements were 

asked and no shape information was required. The items selected for elimination from 

Simulation 3 was based on the relevance of the information in customizing jeans and the 

sensitivity of the question. 

 
 
 
 

Table 5. Manipulation of Complexity 

Procedure Category Simulation 3 
(High) 

Simulation 2 
(Medium) 

Simulation 1 
(Low) 

Color            O (9)           O (6) O (3) 
Fit            O (3) O (3) O (3) 
Waistband            O (3) O (3) O (3) 
Front Pocket            O (2) O (2) O (2) 
Back Pocket            O (6) O (3) O (2) 
Ankle            O (4) O (4) O (3) 
Closure            O (3) X X 

 
 

Step 1. 
Fabric & Features 
(Design Option) 

Thread            O (7) X X 

Waist O O O 
Hip O X X 
Inseam O O O 
Height O O X 
Weight O O X 
Bra Band Size O O X 
Bra Cup Size O O X 
Shoe Size O X X 
Body Proportion O X X 
Petite, Regular, Tall O O O 
Pants Size O O O 

 
 
 
 

Step 2 (a) 
Fit 

(Body Measurement) 

Fluctuation O X X 

Hip O X X 
Seat O O X 
Tummy O O X 
Thigh O O X 

 
Step 2 (b) 

Fit 
(Body Shapes) 

Body Shape O X X 

Step 3 
Finish 

Confirm Order O O O 

O: Included; X: Excluded; (  ): Number of Choices 
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Simulation 2 was designed to show a higher complexity level of customizing websites. 

Simulation 2 represented the med-level of complex procedures (Appendix C). From Simulation 3, 

options of Closure and Thread were eliminated thus six categories remained. In addition, the 

number of choices for color and back pocket styles were reduced. The second step included 

questions of eight body measurements and three body shapes. The most irrelevant items for 

customizing jeans, such as shoe size and body proportion, and fluctuation, were deleted from the 

measurements questions. While Lands’ End.com provided five body shape options, Target.com 

provided three shape options that were applied in creating Simulation 2.  

 

Validity of Shopping Simulations 

Three shopping simulations were designed to present different levels of complexity. The 

validity of the differentiation was tested by a five female consumer panel. The consumer panel 

was composed of a college professor, two undergraduate students, a homemaker, and an office 

administrator. The panel was asked to experience all three shopping simulations to compare the 

features before the interviews. During the interviews, panel members were asked to rank the 

websites from 1 (the lowest level of complexity) to 3 (the highest level of complexity) based on 

their perception of complexity. All panels ranked the websites in the order originally intended, 

which supports that the designed websites are a valid tool for this study.  

 

Data Collection 

 

This study used an internet survey method for the data collection. A subscribed internet 

survey tool (surveymonkey.com) was used to design the three types of surveys (see the 

Appendix E) which embedded one of three shopping simulations. Several available options in 

surveymonkey.com were applied to design the survey in order to secure high quality responses. 

A ‘Required Answer’ function was used so that answers were not missed for important questions, 

and the use of ‘Conditional Logic’ allowed respondents to skip some questions when the 

questions were not applicable to the respondents. The Florida State University logo was inserted 

on every page of the survey. A pilot test was performed before the main study. 
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Pilot Test 

A pilot test was conducted in June and July, 2006 to identify problems in methodologies 

and selected scales. Participants were randomly assigned to one of three surveys which 

embedded one of three shopping simulations. Respondents were asked to explore a shopping 

simulation on a designated website, and then they were directed to go back to a survey to answer 

the questions based on their experience on that website. The pilot test included not only the 

measurements for the main study but also questions about respondents’ overall opinions of the 

websites (Do you have any comments on the website you explored?) and the survey format (Do 

you have any comments on this survey?).  

Initially pilot-test participants were recruited by an email invitation sent to students in a 

class in a university in the southern portion of the U.S. Additional recruiting was conducted at a 

cafeteria in the same university. The time for completing the survey was measured whenever 

possible; most participants finished the surveys within 15 minutes and no one took more than 20 

minutes to complete survey.  

 

Main Study 

Data collection for the main study was conducted by working with a marketing firm (E-

reward.com). The company has nationwide consumer panels who volunteer to participate in 

online surveys. The consumer panels earn monetary incentives by participating in an online 

survey hosted by the company. This study was sent to only female adults since males were 

excluded because of the nature of this survey. Hair, Tatham, Anderson, and Black (1998) 

suggested that the minimum sample size of 100 to 150 ensures an appropriate use of maximum 

likelihood estimation in structural equation modeling. This study recruited 100 female adults for 

each of the three surveys for a total of 300 participants.   

Considering the general response rate for online surveys (approximately 10%), E-

rewards.com initially chose 4,500 random samples from their consumer pool and randomly 

distributed one of three surveys to the sample. That is, for each survey, E-rewards.com sent a 

survey invitation via email to 1,500 customers. Participants started the survey by clicking linked 

websites on the email invitation. Once they completed the survey, they were redirected to the E-

rewards’ website to receive a $2 incentive. The survey remained opened until 100 participants 

(300 in total) responded for each of the survey then it was closed.  
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Although the emails were planned to be sent to targeted panel members, unqualified 

individuals (e.g., husbands or children) might happen to open the email and start the survey. In 

order to prevent the participation of unqualified respondents, two screening questions of gender 

and age were added at the beginning of the survey (on the second page of the survey, after a 

consent page). If participants were not qualified by gender (female) and/or age (over 18 or not), 

they were forced to terminate the survey immediately. The main survey was completed in about 

two business days in September 2006. 

 

Measurements 

 

 Structural Equation Modeling (SEM) was used to construct a research model which 

included eight latent variables. Survey questions measuring latent variables were taken from 

various sources and extra questions were included to investigate additional interests of online 

customization. 

 

Latent Variables 

A research model presented relationships among variables from the Technology 

Acceptance Model (TAM) and the multiple trust model. Four latent variables were adopted from 

the TAM and the other four were from the multiple trust model (Table 6 and Appendix F). All 

latent variables were measured with a seven-point Likert scale, with 1=very unlikely and 7=very 

likely. 

Perceived Usefulness (PU) was operationalized based on working more quickly, job 

performance, increased productivity, effectiveness, making the job easier, and usefulness (Davis, 

1989; Gefen et al., 2003). In this category, six items were used to measure if the online 

customization enhanced an individual’s apparel shopping experience.  

 Perceived Ease of Use (PEOU) was operationalized using six items. The 

operationalization was based on the following concepts: easy to learn, controllable, clear and 

understandable, flexible, easy to become skillful, and easy to use (Davis, 1989; Gefen et al., 

2003).  

Attitude (ATT) was operationalized through the concept of positive or favorable 

feelings (Moon & Kim, 2001; Robinson, et al., 2005). In order to measure attitude, Ajzen and 
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Fishbein (1980) suggested self-reported methods which are more effective than direct 

observation. Four items were used. 

 Behavioral Intention (BI) was operationalize through self-reported measures that 

focused on degrees of future intention to use online customization. Two items were adopted 

based on previous studies (Venkatesh et al., 2002; Wang et al., 2006).  

Trust (TR) was operationalized through a set of beliefs of competency and benevolence 

(refer to McKnight et al., 1998). Six items were drawn from Garbarino and Lee (2003).  

Perceived Safety (PS) were based on the concept of safety perception during the 

interaction with the website. Two items were adopted from a previous study (Ha & Stoel, 2005) 

and were modified to make them applicable to apparel. Three additional items were developed 

by the researcher.  

Propensity (PROP) is the readiness of one’s tendency to trust others. This variable was 

measured by four items used by Koufaris and Hampton-Sosa (2004).  

Internet Experience (IE) are based on Netemeyer and Bearden (1992) and Dellaert and 

Stremersch (2005). They used scales of five items that measured knowledge, competence, 

expertness, experience, and trained levels for a specific product.  

 
 

 

Table 6. Latent Variables 

Variable 
Number 
of items 

Sources 

Perceived usefulness (PU) 6 Davis,1989; Gefen et al., 2003. 

Perceived ease of use (PEOU) 6 Davis, 1989; Gefen et al., 2003. 

Attitude (ATT) 4 
Ajzen & Fishbein, 1980; Moon & Kim, 
2001; Robinson, et al., 2005. 

Variables 

from TAM 

Behavioral Intention (BI) 2 Venkatesh et al., 2002; Wang et al., 2006 

Trust (TR) 6 
Garbarino & Lee, 2003. 

Perceived Safety (PS) 5 
Ha & Stoel’s, 2005; Researcher 

Propensity (PROP) 4 
Koufaris & Hampton-Sosa, 2004 

Variables 

from  

a multi 

dimensional 

trust model Internet Experience (IE) 
5 

Dellaert & Stremersch, 2005; Netemeyer  
& Bearden, 1992. 
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Opinions/ Experiences of Online Customization & Demographics 

Appropriate Apparel. Two types of questions were developed to study customers’ 

opinions about appropriate apparel items for customization. One was an open-ended type 

question which asked respondents about the most appropriate apparel for online customization. 

Next, respondents were asked to rate the appropriateness of 10 apparel items for customization in 

online shopping. The items included jeans, khaki’s, dressy blouses, t-shirts, casual jackets, 

formal suits, etc. (refer to table 28). The selected apparel items for the question included items 

that are being customized in current commercial websites and other general categories. A five-

point Likert scale was used, 1=not very appropriate, 2= not appropriate, 3= neutral, 

4=appropriate, and 5= very appropriate.  

 
 
 
 

Table 7. Opinion/Experience of Online Customization 

Variable Items Sources 

1 open-ended question Researcher 
Appropriate Apparel 

10 apparel items: 5-point LK Researcher 

 Experience (Y/N); If yes, answer next two questions   

 Type of product?: Open-ended  

 Purchase? (Y/N); If yes, answer next two questions Researcher 

 Satisfaction I: 5-point Likert Scale  

Experience/Satisfaction 

 Satisfaction II: Open-ended  

 
 
 
 

Experience/Satisfaction. Since there is little information about customers’ experience, 

the survey included several questions about respondents’ past experiences with apparel 

customization in online shopping. One item asked respondents ‘if they have experiences of 

exploring customization in online shopping.’ If they said ‘yes’ to this question, the respondent 

had to answer two more questions, such as ‘What was the type of the item?’ and ‘did you 

purchase the customized product you explored?’ The respondents who said ‘yes’ for the later 
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question were directed to answer two additional questions. One was to seek their level of 

satisfaction with their purchase experience, which was measured by a seven-point Likert scales 

(1=very unsatisfied and 7= very satisfied). The second question was open-ended and asked why 

they were satisfied or dissatisfied with their purchase. 

Demographics. Respondents’ gender, age, race, location, income, and education were 

surveyed. The categorized options of each demographic characteristic was based on the U.S. 

Census Bureau.  

 

Data Analysis 

 

Structural equation modeling (SEM) was used to test the research model. This section 

will present the data analysis procedure and validity assessment. 

 

Structural Equation Modeling 

A research model was established by the method of structural equation modeling (SEM). 

The SEM is based on several assumptions, such as normal distributions of data, consistency of 

measurements, and no significant relationships between unrelated variables. With the collected 

data, the assumptions were inspected before conducting further analysis. 

Normality tests were conducted by examining skewness and kurtosis of data. Skewness 

refers to the level of symmetry of the data distribution and kurtosis indicates the peakedness or 

flatness of a distribution. Hair, et al. (1998) suggested that skewness or kurtosis values should be 

less than 2.5 to be considered as a normal distribution. The guidelines of a normal range for 

kurtosis are not clear, so Kline (2005) suggested that the absolute value of the kurtosis index that 

is greater than 10.0 indicates a problem with the data. Consistency of measurements was tested 

by examining the reliability. A general method of testing reliability is to calculate Cronbach’s 

alpha. The values of reliability need to be .70 or above for further data analysis (Nunnally, 1978). 

Multicollinearity can be a cause of a non-positive covariance matrix in SEM (Kline, 2005). A 

correlation matrix was created to inspect multicollinearity between variables. The values over .85 

were used as an indicator of potential problems of multicollinearity based on Kline’s (2005) 

suggestion. 

After the assessment of the assumptions, Confirmatory Factor Analysis (CFA) was 



 50 

performed as the first step of the SEM. The next step was to conduct the SEM for the full model, 

which is the measurement model plus the structural model. The adequacy of the model was 

tested by utilizing the chi-square value, as well as several fit indices. Since the chi-square value 

is sensitive to a large sample (n>200, Bagozzi & Yi, 1988), chi-square/df was used for the 

current sample size of 300. As a rule of thumb, when chi-square/df is less than 3, the fit of a 

model could be judged by several model fit indices (e.g., GFI, CFI, NFI, & RMSEA). Data 

analysis for SEM (tests of research model, H1-14) was conducted by AMOS 7.0. Assumption 

tests for SEM and descriptive statistics were analyzed by SPSS 15.0 which is also used to test 

hypothesis 15-17 (impact of complexity on perception of websites) by performing a one-way 

ANOVA. 

 

Validity Assessment 

This study followed a construct validation process which has two validation steps, 

content validation and construct validation (O’Leary-Kelly & Vokurka, 1998). An additional 

validation method was performed using face validity.  

Content validity is secured by reasonable methods of instrument construction and 

representative items (Nunnally & Bernstein, 1994). Content validity can be assessed by a 

qualitative method. Two experts worked as panel members to examine the questionnaire to 

assess the appropriateness of the statements and arrangement and completeness of the measures 

for the construct. Schwab (2005) contrasted face validity with content validity. While both 

methods are qualitative approaches, face validation is conducted with people who are similar to 

the research participants. The appearance of the survey was examined by three female panel 

members composed of two graduate students and one homemaker, who could be participants of 

this study.  

Construction validation is accomplished by establishing structural validity and reliability. 

Structural validity was tested by confirmatory factor analysis (CFA) which was used to assess 

both discriminant validity and convergent validity. Reliability of scales was calculated for the 

latent variables while testing the assumptions. 
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CHAPTER VI 

 

RESULTS 

 

This chapter reports the results of the pilot test and main study. Surveys were modified 

after the pilot test and the hypotheses were tested by analyzing the collected data from the main 

survey.  

 

 

Pilot Test 

 

A pilot test was conducted to identify problems in methodologies and selected scales. 

Analysis of the pretest started with identifying the demographic characteristics of the sample. 

Next, three assumptions of Structural Equation Modeling (SEM) were tested. A pilot test 

included questions of general opinions about the online customization and design of this survey; 

the results were reported in a later part of this chapter. 

 

Demographics 

The pilot test was completed by 53 females living in the southern area of the U.S., and 

the demographic characteristics were reported in Table 8. Data from three groups of participants 

were analyzed: Group A explored Shopping Simulation 1, Group B explored Shopping 

Simulation 2, and Group C explored Shopping Simulation 3. The number of participants in each 

group was approximately even with 16 (30.19%) for Group A, 18 (33.96 %) for Group B, and 19 

(35.85 %) for Group C. The range of age for the pilot test respondents was from 18 to 66 and the 

mean age was 29.23. White/Caucasian was nearly 50 % of the sample (49.06 %), following by 

Asian (18.87 %), Hispanic/Latinos (15.09 %) and Black/African Americans (13.21 %). Nearly 

all of the respondents (96.2 %) had more than some college or an associate’s degree. Students 

made up the majority (66.00 %), followed by non-IT related occupations (28.30 %). The income 

level for 43.39 % of participants was less than $14,999. In sum, the sample for this pilot test was 

young, educated, fell into a lower income group. These characteristics resulted because of 

student respondents who were recruited by the convenience sampling method. 
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Table 8. Demographics of the Pilot Test 
 

Item Category Frequency Percent 

Group A 16 30.19 
 B 18 33.96 
 C 19 35.85 

 Total 53 100 

Age 18-19 5 9.43 
 20-29 31 58.50 
 30-39 6 11.32 
 40-49 4 7.55 
 50-59 4 7.55 
 60-69 2 3.77 
 Missing 1 1.88 

 Total 53 100 

Race American Indian/Alaska Native 0 0 
 Asian 10 18.87 
 Black/African American 7 13.21 
 Hawaiian/Other Pacific Islander 0 0 
 Hispanic/Latino 8 15.09 
 White/Caucasian 26 49.07 
 Other 1 1.88 
 Missing 1 1.88 

 Total 53 100 

Education Less than high school graduate 0 0 
 High school graduate 2 3.77 
 Some college or associate’s degree 26 49.06 
 Bachelor’s degree 10 18.87 
 Graduate degree 14 26.42 
 Missing 1 1.88 

 Total 53 100 

Occupation IT related 0 0 
 Non-IT related 15 28.30 
 Unemployed 2 3.77 
 Student 35 66.04 
 Missing 1 1.89 

 Total 53 100 

Income Less than $14,999 23 43.39 
 15,000-24,999 10 18.87 
 25,000-34,999 3 5.67 
 35,000-44,999 6 11.32 
 50,000-74,999 2 3.78 
 75,000-99,999 1 1.88 

 100,000-149,999 1 1.88 
 150,000-190,999 1 1.88 
 200,000 or more 5 9.44 
 Missing 1 1.88 

 Total 53 100 
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Assumption Tests 

Using the collected data, three assumptions of Structural Equation Modeling (SEM) 

were tested. One of the assumptions, univariate normality of data, was examined by calculating 

skewness and kurtosis values (see Table 9). Judging from the cut-off (i.e., the absolute value 2.5, 

Hair, et al., 1998), all skewness values were with in the normal range. Several kurtosis values 

were higher than the cut-off, but none of them were considered a serious case (e.g., over 10.0, 

Klein, 2005). Next, reliability of the measures were examined by calculating Cronbach’s alpha 

(Table 10). The resulted values ranged between .81 and .96 which were greater than .70, the cut-

off value suggested by Nunnally (1978).  

Finally, multicollinearity between latent variables were assessed. Klein (2005) suggested 

multicollinearity can be detected by examining intercorrelations of .85 or greater. Thus, a 

bivariate correlation matrix between latent variables was created to detect any problems of 

multicollinearity. Table 11 presents the correlation values which are between .03 and .73, except 

for the correlation between Attitude (ATT) and Behavioral Intention (BI) which was .86.  

Another correlation matrix for each indicator of ATT and BI was created (Table 12). In 

the matrix, one indicator of ATT (‘a positive feeling to use customizing jeans online’) was highly 

correlated with two indicators of BI (.89 and .88). After removing the problematic item in ATT, 

the correlation between ATT and BI became .82. The reliability of the remaining three items of 

ATT was assessed again and the Cronbach’s alpha was .90 (see the Table 10). Finally, the 

measures of latent variables all adequately fit the assumptions of the SEM analysis; thus, the 

measures were used for the main study.  

 
 
 

 

Table 9. Normality of Data in the Pilot Test 

Item        Mean                   SD          Skewness            Kurtosis 

PU1 4.94 1.52 -.98 .69 

PU2 4.81 1.40 -.61 .15 

PU3 4.87 1.35 -.69 .33 

PU4 4.91 1.50 -.76 -.13 

PU5 5.04 1.44 -.83 .28 

PU6 5.25 1.49 -1.34 1.50 
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Table 9. Continued 

Item        Mean                   SD          Skewness            Kurtosis 

PEOU1 6.30 .67 -.84 1.38 

PEOU2 6.13 .92 -1.35 2.11 

PEOU3 6.25 .68 -.73 1.07 

PEOU4 5.87 1.06 -.95 .55 

PEOU5 6.38 .60 -.35 -.64 

PEOU6 6.45 .57 -.44 -.74 

TR1 5.81 1.11 -1.01 .23 

TR2 5.83 .96 -.88 .61 

TR3 5.87 .92 -.96 1.04 

TR4 5.45 1.07 -.42 -.90 

TR5 5.21 1.06 -.03 -1.16 

TR6 5.28 1.15 -.35 -.40 

PS1 5.66 .98 -.53 -.12 

PS2 5.60 1.17 2.04 5.17 

PS3 5.57 1.10 -1.21 1.46 

PS4 5.58 1.18 -1.44 3.14 

PS5 5.42 1.10 -.63 -.12 

ATT1 5.21 1.59 -1.02 .27 

ATT2 5.42 1.32 -1.13 .93 

ATT3 4.70 1.67 -.58 -.58 

ATT4 4.60 1.59 -.60 -.54 

BI1 4.38 1.79 -.56 -.94 

BI2 4.11 1.73 -.30 -1.04 

PROP1 4.45 1.68 -.56 -.79 

PROP2 4.42 1.73 -.33 -1.05 

PROP3 3.77 1.62 .10 -.89 

PROP4 4.40 1.77 -.35 -1.03 

IE1 6.30 .72 -1.80 7.08 

IE2 6.28 .74 -1.68 6.00 

IE3 5.19 1.49 -.62 -.36 

IE4 6.30 .75 -1.17 5.94 

IE5 5.47 1.41 -1.08 .47 

    PU: Perceived Usefulness; PEOU: Perceived Ease of Use; TR: Trust; PS: Perceived Safety; ATT: Attitude;  
    BI: Behavioral Intention; PROP; Propensity; IE; Internet Experience 
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Table 10. Reliability of Measures in the Pilot Test 

Variables 
Number of 

Items 
Cronbach’s 

Alpha 
Mean SD 

Perceived Usefulness (PU) 6 .92 4.97 1.23 

Perceived Ease of Use (PEOU) 6 .86 6.23 .59 

Trust (TR) 6 .81 5.58 .75 

Perceived Safety (PS) 5 .86 5.57 .89 

Attitude (ATT) 3 .90 4.98 1.41 

Behavioral Intention (BI) 2 .96 4.25 1.73 

Propensity (PROP) 4 .92 4.26 1.52 

Internet Experience (IE) 5 .90 5.91 .85 

Note. Attitude was reassessed after examining multicolinearity. One item of Attitude was deleted and reliability of 
three remaining items was calculated.  
 

 

Table 11. Correlation Matrix of Latent Variables in the Pilot Test 

PU: Perceived Usefulness; PEOU: Perceived Ease of Use; TR: Trust; PS: Perceived Safety; ATT: Attitude; BI: 
Behavioral Intention; PROP: Propensity; IE: Internet Experience 
**p<.01 

 

 

Table 12. Correlation Matrix of ATT & BI in the Pilot Test 

Variable ATT 1 ATT 2 ATT 3 ATT 4 

BI 1 .76** .63** .86** .89** 

BI 2 .69** .59** .83** .88** 

ATT: Attitude; BI: Behavioral Intention 

**p<.01 

Variable PU PEOU TR PS ATT BI PP IE 

PU 1.00        

PEOU .23 1.00       

TR .37** .40** 1.00      

PS .22 .47** .61** 1.00     

ATT .73** .11 .20 .18 1.00    

BI .64** -.03 .12 .10 .86** 1.00   

PP .20 .24 .29** .26 .30** .22 1.00  

IE .12 .24 .07 -.02 .08 -.05 .09 1.00 
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Opinions of Online Customization & Survey Design 

As an additional interest, the survey for the pilot test included two open-ended questions 

to investigate 1) the general opinions of the customized shopping simulation and 2) the survey 

design. Twenty-one respondents (eight for Group A & B and 5 for Group C) provided their 

comments on the customized shopping simulation, and similar answers were found in each 

survey.  

The opinions were grouped into six categories, as shown in Table 13. Some positive 

comments were related to the ease of using the website (‘easy to navigate,’ ‘user friendly,’ etc.), 

the usefulness (‘get the right fit,’ ‘excellent idea,’ etc.),’ and the potential of online customization 

(customization for ‘petite sizes’ and ‘large sizes’) of online customization. Others mentioned the 

limited options (‘not many options,’ ‘not enough fit/wash/style options,’ etc.)’ and difficulty of 

the terms (‘I don’t know what inseam means,’ ‘… “average” should be defined…,’ etc.).’ 

Respondents also expressed their risk perceptions of the product (‘jeans are so tricky to fit,’ ‘Will 

the jeans be returnable..?’ etc.)’ and on the information they provide (‘Why ask a bra size to buy 

pants?, ‘..hesitating to answer about my weight,’ etc.). Only one person referred to the poor 

design of the website background. 

Fourteen participants commented on the survey design, and generally they provided 

positive feedbacks (‘This survey was well constructed,’ ‘Survey was very easy and comfortable 

to use,’ ‘It was easy and clear,’ etc.).  

 While conducting a pilot test, some problems were identified in the questions, and thus 

the survey was modified for the main study. One of two major issues was found in the questions 

for customized shopping experiences. Analyzing the comments, it was determined that many 

participants did not understand the questions since some of their answers were about general 

online shopping, not about customization in online shopping.  

Thus, the analysis of the answers was not completed and the questions were modified to 

present a clearer meaning. Next, the shopping simulation only presented customized jeans and 

some respondents questioned the appropriateness of customizing jeans because of fit problems. 

In the main study, additional questions were added to find out other appropriate apparel items for 

online customization.       

 

 



 57 

Table 13. Opinions of Online Customization 

Category Group A  (8 respondents/total 16) Group B (8 respondents/total 18) Group C (5 respondents/19) 

Easy to use, 
Usefulness, 
etc.  

-Really liked the information on how to 
properly measure my body to get the right fit! 
-The website was extremely easy to use/It was 
extremely easy to read and follow to enter my 
choices../The website is easy to navigate. 
-I usually prefer to shop in the stores where I 
can see and try on clothing. However, petite 
sizes are very hard to come by in larger sizes 
so I would be inclined to use this service. 

-This is an excellent idea 
-I think the website is easy to use and 
possibly productive for those who 
frequently shop online. 
-Many American women of large size 
would love an online customization 
clothing site at a reasonable cost… 

-I feel that this website is user 
friendly 
-The website is great 
-Nice and easy to use 

Limited Options -Not many options to choose from for 
customizing the actual “fit” of the jeans 
-Not enough fit/wash/style options for custom 
jeans 

-I do think there should be more options 
for the jean design 

-I would choose as descriptor of body 
type: long torso, average height 
which was not an option  
-Options quite limited 

Difficulty of  
Terms 

-There may need to be an explanation of how 
the waist and inseam compare to what people 
generally encounter in the average department 
store 
-I wouldn’t know what my inseam or some of 
the other things would be. 

-I don’t know what inseam means on the 
website 
-Few women know what their 
measurement of it is, let alone what it 
means. 

-The word” average” should be 
defined… 
-I don’t know how well people will 
be able to perceive their actual body 
shape 

Risk of  
Products (Jeans) 

-I would definitely use it to buy t-shirts or 
dresses but jeans are just too hard 
-…jeans are so tricky to fit, I would not ever 
buy until I have tried it or I have someone 
fitting me for a pair. 
-Will the jeans be returnable as they are in a 
department store? 

-Still feel it is important to try on jeans 
before purchasing them… 

-I am curious to see if the jeans 
would fit better than those I buy off 
the rack 
-Difficult to visualize what style will 
look like 
-Fit of jeans (e.g., slim, boot cut, etc.) 
could be explained or shown in more 
detail-difficult to visualize 

Risk of 
Information 

 -Why ask a bra size to buy pants? 
-What does bra size have to do with jean 
purchases? If it is for verifying that I have 
approximated the correct size, that is 
insulting 
-It feels as though asking for bra size when 
dealing only with clothes for the lower 
part of the body is slightly invasive. 

-I did find myself hesitating to 
answer about my weight 
-Why do you need bra-size for 
customizing jeans? 

Others  -The back ground seems cold and a little 
unfriendly. 
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Main Study 

 

A main study was tested with three groups of participants who explored different 

shopping simulations. Group A explored Shopping Simulation 1 (low level complexity), Group 

B explored Shopping Simulation 2 (mid-level complexity), and Group C explored Shopping 

Simulation 3 (high level complexity). The data collection was designed to gather 100 completed 

surveys for each survey; thus, uncompleted surveys were excluded from the final data. When the 

collection of data conducted a total of 112 participants for Group A, 125 for Group B, and 119 

for Group C resulted. Thus, excluded surveys (incomplete surveys) were 12 for Group A, 25 for 

Group B, and 19 for Group C.  

Descriptive statistics were performed to investigate the demographics and online 

shopping experience of the sample. Next, three assumptions were tested before conducting the 

Structural Equation Modeling analysis. 

 

Demographics and Online Shopping Experiences 

Table 14 presents the demographics of data for each survey and then also for the total 

sample. The sub-categories (or options) of each demographic category were consistent with that 

of the U.S. Census Bureau.  

The age range for all the surveys was from 19 to 76, with the median age was of 40 

years. The largest group was 25-29 years old (14.7%), followed by 30-34 years old (13.7%). By 

each survey, the largest age groups were 25-29 years old and 50-54 years old for Group A, 30-34 

years old for Group B, and 20-24 years old for Group C. The U.S. Census Bureau reported the 

largest age group to be 40-44 which had a slightly higher percentage (10.7%) than 45-49 (10.5%). 

Compared with the population of the U.S. Census Bureau, the samples of this study were 

younger.  

The sample for race indicated that the White/Caucasian was in the majority for the total 

sample (88.0%), as well as in each survey (85.0% for Group A, 88.0% for Group B, & 91.0% for 

Group C). For the total of the three surveys, Asian (5.0%) and Black/African American (3.3%) 

were the second and the third largest groups. The U.S. Census Bureau also indicated that  

White/Caucasian was the largest group (74.7%). The second largest group was Black/African 

American (12.1%) and Asian was the third largest group (4.3%). The main difference between 

the collected data and the data from the U.S. Census Bureau appeared in the percentage of 

Black/African Americans. 
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 Table 14. Demographic Data for the Main Survey 

Categories 
Group A 

(%) 
Group B 

(%) 
Group C 

(%) 
Total  
(%) 

U.S.CB  
% 

AGE 18-19 1(1.0) 2(2.0) 0(.0) 3(1.0) -- 
 20-24 10(10.0) 8(8.0) 15(15.0) 33(11.0) 8.9 
 25-29 15(15.0) 16(16.0) 13(13.0) 44(14.7) 8.9 
 30-34 12(12.0) 18(18.0) 11(11.0) 41(13.7) 9.2 
 35-39 12(12.0) 10(10.0) 11(11.0) 33(11.0) 9.7 
 40-44 6(6.0) 15(15.0) 12(12.0) 33(11.0) 10.7 
 45-49 5(5.0) 11(11.0) 10(10.0) 26(8.7) 10.5 
 50-54 15(15.0) 9(9.0) 8(8.0) 32(10.7) 9.4 
 55-59 12(12.0) 6(6.0) 10(10.0) 28(9.3) 8.2 
 60-64 8(8.0) 2(2.0) 6(6.0) 16(5.3) 6.3 
 65-69 2(2.0) 3(3.0) 3(3.0) 8(2.7) 4.9 
 70-74 2(2.0) 0(.0) 1(1.0) 3(1.0) 4.2 
 75-79     3.8 
 80-84     3.0 
 Over 85     2.3 

RACE American Indian/Alaska Native 2(2.0) 0(.0) 0(.0) 2(0.7) .82 
 Asian 8(8.0) 1(1.0) 6(6.0) 15(5.0) 4.32 
 Black/African American 2(2.0) 7(7.0) 1(1.0) 10(3.3) 12.12 
 Hawaiian/other Pacific Islander 0(.0) 1(1.0) 0(.0) 1(0.3) .14 
 White/Caucasian 85(85.0) 88(88.0) 91(91.0) 264(88.0) 74.67 
 Other 3(3.0) 3(3.0) 2(2.0) 4(1.3) 6.00 

EDUCATION Less than High School 0(.0) 1(1.0) 0(.0) 1(0.3) 15.60 
 Graduate High School 9(9.0) 11(11.0) 8(8.0) 28(9.3) 30.20 
 Some College or Associate’s Degree 40(40.0) 32(32.0) 25(25.0) 97(32.3) 29.92 
 Bachelor’s Degree 30(30.0) 35(35.0) 36(36.0) 101(33.7) 16.15 
 Graduate Degree 21(21.0) 21(21.0) 31(31.0) 73(24.3) 8.13 

INCOME Less than $14,999 3(3.0) 1(1.0) 3(3.0) 7(2.3) 14.9 
 $15,000-24,999 5(5.0) 9(9.0) 8(8.0) 22(7.3) 12.0 
 $25,000-34,999 14(14.0) 16(16.0) 12(12.0) 42(14.0) 11.5 
 $35,000-49,999 21(21.0) 18(18.0) 24(24.0) 63(21.0) 15.1 
 $50,000-74,999 17(17.0) 20(20.0) 21(21.0) 58(19.3) 18.9 
 $75,000-99,999 9(9.0) 14(14.0) 10(10.0) 33(11.0) 11.4 
 $100,000-149,999 9(9.0) 10(10.0) 16(16.0) 35(11.7) 10.1 
 $150,000-199,999 3(3.0) 1(1.0) 2(2.0) 6(2.0) 3.2 
 $200,000 or More 5(5.0) 3(3.0) 3(3.0) 11(3.7) 3.0 
 I don't know 14(14.0) 8(8.0) 1(1.0) 23(7.7) -- 

OCCUPATION IT related 5(5.0) 8(8.0) 1(1.0) 14(4.7) -- 
 Non-IT related 60(60.0) 69(69.0) 76(76.0) 205(68.3) -- 
 Unemployed 28(28.0) 18(18.0) 19(19.0) 65(21.7) -- 
 Student 7(7.0) 5(5.0) 4(4.0) 16(5.3) -- 

AREA New England Division 0(.0) 4(4.0) 4(4.0) 8(2.7) 4.77 
 Middle Atlantic Division 11(11.0) 19(19.0) 14(14.0) 44(14.7) 13.52 
 East North Central Division 24(24.0) 18(18.0) 15(15.0) 57(19.0) 15.46 
 West North Central Division 9(9.0) 9(9.0) 9(9.0) 27(9.0) 6.66 
 South Atlantic Division 26(26.0) 21(21.0) 23(23.0) 70(23.3) 19.09 
 East South Central Division 5(5.0) 4(4.0) 3(3.0) 12(4.0) 5.93 
 West South Central Division 11(11.0) 13(13.0) 7(7.0) 31(10.3) 11.42 
 Mountain Division 6(6.0) 5(5.0) 8(8.0) 19(6.3) 6.96 
 Pacific Division 8(8.0) 7(7.0) 16(16.0) 31(10.3) 16.20 
 others 0(.0) 0(.0) 1(1.0) 1(0.3) -- 
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Approximately 90.3 % of total respondents had more than some college or an associate’s 

degree. The similar education level was found in all three surveys. That is, the percentage of 

respondents who had more than some college or an associate’s degrees was 91.0 % for Group A, 

88.0 % for Group B, and 92.0 % for Group C. The data from the U.S. Census Bureau indicated a 

lower percentage of females who had the similar education levels at 54.20 %.  

Across the surveys, the largest group in income was $35,000 - $49,999 or $50,000 - 

$74,999. These two income groups occupied 40.0 % of the sample in total (38.0% for both 

Group A and B, and 45.0 % for Group C). According to the U.S. Census Bureau, the population 

in those two income groups was about 34%. 

While the U.S. Census Bureau provided more specified categories for occupation, this 

study categorized occupation into four groups, such as IT related, non-IT related, unemployed 

and students. Three surveys showed similar patterns in the distribution of these four occupations. 

That is, non-IT related was the largest groups and unemployed were the second largest groups. 

The percentage of IT related was not large such as 4.7 % for total (5.0 % for Group A, 8.0 % for 

Group B, and 1 % for Group C).     

Area distributions in the total survey were similar to the distribution in the data from the 

U.S. Census Bureau. In both cases, the South Atlantic Division was the largest group (23.3 % for 

total and 19.1 % for US Census Bureau) and other area distributions looked similar. A similar 

pattern was found in all three surveys. 

A conclusion was drawn from the comparison of the current sample and the data from 

the U.S. Census Bureau. Compared with the entire population of the U.S. Census Bureau, the 

samples for this study are younger and have a higher education level and a slightly higher 

income. Although the current sample had less Black/African American population, it could be 

concluded that there were little differences in race and area distributions between the data of this 

study and the U.S. Census Bureau. 

Frequency of online shopping experience was surveyed (see the Table 15). In total, 

‘Once a month or less’ had the highest overall percentage (32.3 %), as well as in Group B and C. 

Group A showed the highest percentage on ‘Once every 3 month or less (36 %).’ Across the 

surveys and in total, the majority of respondents did online shopping at least once every 3 month 

or less, and few respondents selected ‘Once a year or less (6.7 % in total),’ or ‘Never (.6 % in 

total).’  
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Table 15. Online Shopping Experience 

Frequency Group A Group B Group C Total (%) 

Never 0 2 0 2 (.6) 

Once a year or less 6 7 7 20 (6.7) 

Once every 3 months or less 36 25 22 83 (27.7) 

Once a month or less 29 33 35 97 (32.3) 

Once a week or less 17 17 25 59 (19.1) 

More than once a week 12 16 11 39 (13.0) 

Total 100 100 100 300 (100) 

 

 
 
 
Assumption Tests 

Assumptions for the Structural Equation Modeling (SEM) were investigated by testing 

the normality of the data, reliability of the measures, and multicollinearity between latent 

variables. Normality was assessed by examining skewness and kurtosis of the data, as shown in 

Table 16. All absolute values of skewness were less than the rule of thumb (absolute value 2.58), 

suggested by Hair et al. (1998), which indicates a symmetrical distribution of the data. Hair et al. 

also suggested the same standard (absolute value less than 2.58) for judging a normal distribution 

of kurtosis. The current data presented the absolute kurtosis values which ranged from .03 to 

8.09.  

Noticeably, higher kurtosis values in the current data appeared in the indicators of 

perceived ease of use (PEOU). The positive and higher values of kurtosis for these indicators 

showed that the respondents perceived the websites as easy tools to use or shop for customized 

jeans. Although the data showed high kurtosis values for some indicators, none of them were 

greater than 10, a conservative rule of thumb; and thus, the data will be used for further analysis. 

Klein (2005) suggested that the absolute value greater than 10 may imply a problem and values 

greater than 20.0 may suggest a critical case.  

The reliability of eight latent variables (see the Table 17) was investigated by 

calculating Cronbach’s alpha. The range of the values was between .89 and 96., which indicated 

all measures were quite reliable. Multicollinearity was tested by developing a correlation matrix 
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with eight latent variables (see the Table 18). The correlation values higher than .85 were 

identified between trust (TR) and Perceived Safety (PS, .87) and Attitude (ATT) and Behavioral 

Intention (BI, .89). 

 
 
 

Table 16. Normality of Data in the Main Survey 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PU: Perceived Usefulness; PEOU: Perceived Ease of Use; TR: Trust; PS: Perceived Safety; ATT: Attitude;  
BI: Behavioral Intention; PROP; Propensity; IE; Internet Experience 

 

 

Item Mean SD Skewness Kurtosis 

PU1 4.00 1.41 -.59 -.14 
PU2 5.19 1.34 -.94 .74 
PU3 5.12 1.36 -.71 .29 
PU4 5.20 1.37 -.96 .57 
PU5 5.25 1.46 -.95 .47 
PU6 5.42 1.38 -1.19 1.32 

PEOU1 6.38 .84 -2.26 8.09 
PEOU2 6.17 1.04 -1.95 5.10 
PEOU3 6.27 .73 -1.86 5.82 
PEOU4 6.07 .87 -1.76 4.60 
PEOU5 6.00 1.06 -1.62 4.90 
PEOU6 6.20 .86 -2.14 7.94 

TR1 5.41 1.07 -.64 .16 
TR2 5.62 1.12 -.91 .66 
TR3 5.62 1.22 -1.31 1.94 
TR4 4.91 1.11 .23 -.77 
TR5 4.96 1.10 -.02 -.28 
TR6 4.95 1.10 -.03 -.35 

PS1 5.57 1.00 -1.00 1.36 
PS2 5.64 1.11 -1.43 2.84 
PS3 5.55 1.01 -.76 .93 
PS4 5.31 1.10 -.31 -.45 
PS5 5.43 1.18 -1.07 1.51 

ATT1 5.55 1.40 -1.29 1.53 
ATT2 5.61 1.26 -1.28 1.62 
ATT3 5.21 1.56 -.94 .40 

BI1 5.09 1.67 -.85 .03 
BI2 4.84 1.63 -.61 -.24 

PROP1 4.43 1.47 -.42 -.79 
PROP2 4.26 1.50 -.17 -.94 
PROP3 3.66 1.56 .17 -.97 
PROP4 4.21 1.53 -.25 -.84 

IE1 6.31 .80 -1.34 2.40 
IE2 6.33 .84 -1.80 5.29 
IE3 5.19 1.46 -.57 -.60 
IE4 6.28 .88 -1.65 4.07 
IE5 5.16 1.71 -.68 -.63 
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Table 17. Reliability of Measures in the Main Survey 

 

 

 

Table 18. Correlation Matrix of Latent Variables in the Main Survey 

 PU PEOU TR PS ATT BI PP IE 

PU 1        

PEOU .42** 1       

TR .59** .52** 1      

PS .56** .54** .87** 1     

ATT .68** .30** .51** .49** 1    

BI .66** .22** .49** .46** .89** 1   

PROP .07 .04 .15** .13* .01 .13* 1  

IE -.01 .24** .13* .14* .06 .07 -.00 1 

PU: Perceived Usefulness; PEOU: Perceived Ease of Use; TR: Trust; PS: Perceived Safety; ATT: Attitude;  
BI: Behavioral Intention; PROP: Propensity; IE: Internet Experience 
* p<.05; **p<.01 

 

 

 

 

 

 

Variables Number of 
Items 

Cronbach’s  
Alpha 

Mean SD 

Perceived Usefulness (PU) 6 .95 5.19 1.24 

Perceived Ease of Use (PEOU) 6 .95 6.22 .82 

Trust (TR) 6 .89 5.24 .90 

Perceived Safety (PS) 5 .90 5.50 .92 

Attitude (ATT) 3 .94 5.46 1.33 

Behavioral Intention (BI) 2 .96 4.97 1.62 

Propensity (PROP) 4 .92 4.14 1.35 

Internet Experience (IE) 5 .90 5.86 .95 
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Structural Equation Modeling (SEM) 

 

Structural Equation Modeling (SEM) requires two procedural steps. The measurement 

model was tested by Confirmatory Factor Analysis (CFA) and then the fit of the full model was 

assessed.  

Both the measurement model fit and the full model fit were examined by calculating the 

chi-square value. Given the known sensitivity to the sample size (n>200, Bagozzi & Yi, 1988), 

chi-square/df were used to determine the fit of the model. This study applied several model fit 

indices such as Root Mean Square Residual (RMR, <.11 is acceptable), Goodness of Fit Index 

(GFI, >.90 is good), Normed Fit Index (NFI, >.90 is acceptable), Incremental Fit Index (IFI, >.90 

is acceptable), Comparative Fit Index (CFI, >.90 is acceptable), and Root Mean Square Error of 

Approximation (RMSEA, <.05 is good and <.08 is acceptable).  

When there is supporting evidence of model acceptance, the parameter estimates were 

examined. Parameter estimates are admissible when the correlations of estimates are not bigger 

than 1.00, no variance is negative, covariance or correlation matrices are positively defined, and 

standard errors are not excessively small (too close to 0) or large (too close to 1). 

 

Confirmatory Factor Analysis 

Confirmatory Factor Analysis (CFA) was conducted to assess the measurement model 

before estimating the casual relationships by the simultaneous equation model. Initially eight 

latent variables and a total of 37 indicators were used to conduct CFA. The resulting chi-square 

statistic (chi-square = 1653.75; df = 601; p=.00, chi-square/df=2.75 <3) and other evidence 

showed that the measurement model did not fit quite well to the data (RMR=.11; GFI=.76; NFI 

= .86; IFI = .91; CFI = .91; RMSEA = .08). The poor fit of the model can be revised by 

investigating modification indices or the standard residuals (Hair et al., 1998).   

In order to improve the model, indicators which were related to problematic standard 

residuals (2.5 as a cut-off, Anderson & Gerbing, 1988) or larger reductions of chi-square were 

identified and eliminated one by one. After removing 7 total indicators, an acceptable model was 

achieved as shown in Figure 4 (chi-square = 686.83; df = 377; p=.000; chi-square/df=1.82 <3; 

RMR=.07; GFI=.87; NFI = .93; IFI = .97; CFI = .97; RMSEA = .05). Parameter estimates of the 

final model were inspected and no problematic occasions were found.  

Table 19 presents the eliminated indicators in each run of CFA and the evidence of model 
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fit. Three indicators dropped in sequence at first were all from a variable of trust (T3: ‘website as 

an efficient shopping system,’ T2: ‘practices related to customers’ best interest’ & T1: ‘respected 

on the website’).  Next the dropped indicators were PU1 (‘a useful website for buying jeans 

faster’), followed by ATT2 (‘pleasant feeling toward the website’), PEOU4 (‘flexibility’), and 

IE5 (‘trained in using the Internet’). 

 

 

 

Table 19. Confirmatory Factor Analysis and the Revisions 

 

CFA Eliminated Item Evidence of the Model Fit without the item (s) 

1st None  
(Run: 8 latent variables with 37 indicators) 

• chi-square = 1653.75; df = 601;  p=.00,     
            chi-square/df = 2.75 <3 

• RMR=.11; GFI=.76; NFI = .86;  
            IFI = .91; CFI = .91; RMSEA = .08 

2nd T3: This website provides an efficient 
system for shopping 
(Run: 8 latent variables with 36 indicators) 

• chi-square = 1408.87; df = 566;  p=.00,     
            chi-square/df=2.49 <3 

• RMR=.09; GFI=.79; NFI = .88;  
            IFI = .92; CFI = .92; RMSEA = .07 

3rd T2: Practices on this website are related to 
the customers’ best interest 
(Run: 8 latent variables with 35 indicators) 

• chi-square = 1250.97; df = 532;  p=.00,     
            chi-square/df=2.35 <3 

• RMR=.08; GFI=.81; NFI = .89;  
            IFI = .93; CFI = .93; RMSEA = .07 

4th T1: I feel that I am respected on this website 
(Run: 8 latent variables with 34 indicators) 

• chi-square = 1160.05; df = 499;  p=.00,     
            chi-square/df=2.32 <3 

• RMR=.08; GFI=.81; NFI = .89;  
            IFI = .94; CFI = .94; RMSEA = .07 

5th PU1: This website enables me to buy jeans 
faster 
(Run: 8 latent variables with 33 indicators) 

• chi-square = 1062.33; df = 467;  p=.00,     
            chi-square/df=2.27 <3 

• RMR=.07; GFI=.82; NFI = .90;  
            IFI = .94; CFI = .94; RMSEA = .07 

6th ATT2: Using online customization in 
shopping for jeans is a pleasant idea 
(Run: 8 latent variables with 32 indicators) 

• chi-square = 887.30; df = 436;  p=.00,      
            chi-square/df=2.04 <3 

• RMR=.07; GFI=.85; NFI = .91;  
            IFI = .95; CFI = .95; RMSEA = .06 

7th PEOU4: This website is flexible to interact 
with 
(Run: 8 latent variables with 31 indicators) 

• chi-square = 766.62; df = 406;  p=.00,      
            chi-square/df=1.89 <3 

• RMR=.07; GFI=.86; NFI = .92;  
            IFI = .96; CFI = .96; RMSEA = .06 



 66

 

Table 19. Continued 

 
 
 
 
Although the model fit was acceptable, two latent variables (ATT and BI), seemed to be 

highly correlated (.96). A test was performed to see if those two variables were significantly 

different, and the result did not support the difference between ATT and BI. That is, when the 

correlation between the two variables was hypothesized as 1, the covariance (square VarAtt * 

square VarBI * CorrATT BI = square 1.49 * square 2.72 * 1 = 2.01) was placed in the confidence 

interval (CI = COVAtt BI   - SE, COVAtt BI   + SE = 1.78, 2.29). This indicated the hypothesized 

correlation between the two variables can not be rejected. Thus, it was judged that ATT and BI 

should be considered as one variable. Since the items in ATT and BI indicate the intention of a 

positive attitude or use behavior toward online customization, the combined variable was named 

Intention (INT). 

The final model used seven latent variables (ATT and BI were combined to build one 

variable) with 30 total indicators (7 indicators were dropped). The result of CFA produced 

evidence of an acceptable fit of the model (see the Figure 4, chi-square = 723.57; df = 384; 

p=.00; chi-square/df=1.88 <3; RMR=.067; GFI=.86; NFI = .92; IFI = .96; CFI = .96; RMSEA 

= .05).  The following inspection of parameter estimates showed all estimates were admissible. 

The correlations between latent variables ranged from .03 to .81 (Table 20). 

CFA Eliminated Item Evidence of the Model Fit without the item (s) 

8th IE5: I am trained in using the Internet 
(Run: 8 latent variables with 30 indicators) 

• chi-square = 686.83; df = 377; p=.00; 
chi-square/df=1.82 <3 

• RMR=.07; GFI=.87; NFI = .93;  
            IFI = .97; CFI = .97; RMSEA = .05 
 

9th None. Combine 2 indicators of ATT and 2 
indicators of BI into one variable, INT 
(Run: 8 latent variables with 30 indicators)  

• chi-square = 723.57; df = 384; p=.00; 
chi-square/df=1.88 <3 

• RMR=.067; GFI=.86; NFI = .92;  
            IFI = .96; CFI = .96; RMSEA = .05 
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Figure 4. Confirmatory Factor Analysis (Finalized Model) 
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Table 20. Correlation Matrix of Latent Variables 

PU: Perceived Usefulness; PEOU: Perceived Ease of Use; TR: Trust; PS: Perceived Safety; ATT: Attitude; BI: 
Behavioral Intention; PROP: Propensity; IE: Internet Experience 

 

 

 

 

The standardized loadings of each indicator are reported in Table 21. Path coefficients 

from latent variables to their corresponding indicators were high (between .70 and .98) and all 

loadings were significant (p<.05), which indicates convergent validity (Anderson & Gerbing, 

1988). Table 26 also shows  Cronbach’s alpha for the latent variables for the final model. Since 

seven indicators were deleted, Cronbach’s alpha was assessed again. The resulting values ranged 

between .88 and .96. Compared with the Cronbach’s alpha for the initial variables (before 

deleting indicators), the resulting values were slightly increased (after deleting indicators) in 

most cases.  

 
 
 
 

 

 

 

 

 

 

 

 

Matrix of Correlations Latent 
Variables 

Mean SD 
PU PEOU INT TR PS PROP IE 

PU 5.24 1.28 1.00       

PEOU 6.27 .81 .41 1.00      

INT 5.17 1.49 .72 .24 1.00     

TR 4.94 1.02 .48 .38 .49 1.00    

PS 4.14 1.35 .57 .56 .48 .81 1.00   

PROP 5.85 .95 .07 .05 .12 .18 .15 1.00  

IE 6.02 .88 .03 .28 .11 .17 .21 .03 1.00 
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Table 21. Standardized Loadings of Indicators to the Corresponding Variables 

Constructors & Indicators Standardized 
Loadings 

Cronbach’s alph 

Perceived Usefulness (PU)  .96 
PU 1 .89  
PU 2 .92  
PU 3 .94  
PU 4 .89  
PU 5 .89  

Perceived Ease of Use (PEOU)  .94 
PEOU 1 .90  
PEOU 2 .83  
PEOU 3 .86  
PEOU 4 .87  
PEOU 5 .95  

Intention (INT)  .96 
INT 1 .85  
INT 2 .95  
INT 3 .98  
INT 4 .94  

Trust (TR)  .92 
TR 1 .82  
TR 2 .91  
TR 3 .95  

Perceived Safety (PS)  .90 
PS 1 .81  
PS 2 .74  
PS 3 .89  
PS 4 .81  
PS 5 .79  

Propensity (PROP)  .92 
PROP 1 .89  
PROP 2 .89  
PROP 3 .76  
PROP 4 .88  

Internet Experience (IE)  .88 
IE 1 .96  
IE 2 .91  
IE 3 .70  
IE 4 .88  

Note: The remaining 30 indicators in the final model were relabeled in their corresponding latent variables  
(see the Appendix F) 
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Overall Model Fit 

The examination of the overall model fit was to test the hypothesized causal relationships 

in a research model. This analysis was conducted with seven latent variables (two exogenous 

variables and five endogenous variables) and 30 indicators defined from the Confirmatory Factor 

Analysis (CFA) in the previous procedure. 

The initially hypothesized model was not accepted (see the Table 22). The chi-square was 

significant (chi-square =883.72; df=393, p=.00, chi-square/df=2.25<3) and the model fit indices 

did not strongly support the fit of the model (e.g., RMR = .25; GFI = .84). Two possible paths 

suggested by the modification indices were paths from Perceived Ease of Use (PEOU) to 

Perceived Safety (PS) and from Perceived Usefulness (PU) to PS.  

 
 
 
 

Table 22. Overall Model Fit and the Revision 

 

 

 

 

 

SEM Added Path Evidence of the Model Fit without the item (s) 

1st N/A 

• chi-square = 883.72; df = 393;  p=.00,      
            chi-square/df = 2.25 <3 

• RMR=.25; GFI=.84; NFI = .91;  
            IFI = .95; CFI = .95; RMSEA = .07 

2nd 
PEOU-> PS 

 

• chi-square = 786.93; df = 392;  p=.00,      
            chi-square/df=2.01 <3 

• RMR=.15; GFI=.86; NFI = .92;  
            IFI = .96; CFI = .96; RMSEA = .05 

3rd  
PU->PS 

 

• chi-square = 735.33; df = 391;  p=.00,      
            chi-square/df=1.89 <3 

• RMR=.08; GFI=.86; NFI = .92;  
            IFI = .96; CFI = .96; RMSEA = .05 
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The initial model was revised by adding a path from PEOU to PS. The second analysis 

was conducted, but again the model was not accepted because the RMR was still too high (.15). 

The modification indices were investigated again, and another path was added to the second 

model. By including a path from PU to PS in the third model, RMR was dropped to .08 and the 

model was accepted (chi-square = 735.33; df = 391; p=.00, chi-square/df=1.89 <3, RMR=.08; 

GFI=.86; NFI = .92; IFI = .96; CFI = .96; RMSEA = .05) as shown in Table 22. The parameter 

estimates were admissible; there were no negative variances; all covariance or correlation 

matrices were positive definite; no trivial or excessive standard errors were detected. In the final 

model, the covariance between two exogenous variables (IE & PROP) was .03 (see the Figure 5).  

Standardized path coefficients and significance were presented in Table 23 and Figure 6. 

The first sets of hypotheses (H1-H5) were developed to test if the Technology Acceptance Model 

(TAM) can be applied in this research context. That is, the hypotheses were to test the 

importance of PU and PEOU to explain the consumer acceptance of online customization. A 

significant positive relationship (.67) was found in a path from PU to INT (H1/H3). A path from 

PEOU to INT (H2) was significant as well; however, the relationship was negative (-.12). Since 

ATT and BI were identified as one variable from CFA, H1 and H3 were tested as a hypothesis 

and H5 can not be tested. 

The second objective of this study was to see the role of trust which was incorporated 

into TAM to explain the acceptance of online customization. Hypothesis 6-9 were proposed to 

test the relationships between TR and the variables in TAM. The hypotheses were partially 

supported. The influence of TR on INT (H8/H9) was significant (.22), but PU did not 

significantly affect TR (H7). A positive effect of PEOU on TR was expected (H6), but the 

identified effect was negative (-.12). The revised model included two additional paths, a path 

from PU to PS and from PEOU to PS, and both relationships were positively significant (.40 

and .39).  

Finally the relationship between TR and the antecedent variables were investigated (H10 

-14). Three antecedents of TR were hypothesized but only a strong influence of PS on TR (H12) 

was identified (.82), and the paths from IE or PP to TR (H10 & 13) were not significant. Paths 

from IE to PEOU and from PROP to PS were significant (H11 & 14). 

Squared multiple correlations indicate the extent of explained portions of endogenous 

variables. The highest percentage appeared in TR (66 %), and the next highest percentages were 

shown in INT (56 %) and PS (46 %). Compared with the percentages of explained portions of 
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those variables, those percentages of PU (17 %) and PEOU (8 %) were lower.  

 

 

 

 

Table 23. Standardized Path Coefficients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PU: Perceived Usefulness; PEOU: Perceived Ease of Use; TR: Trust; PS: Perceived Safety; ATT: Attitude; BI: 
Behavioral Intention; PROP: Propensity; IE: Internet Experience 
 
Note: H/H3 and H8/H9 was tested as one hypothesis because Attitude (ATT) and Behavioral Intention (BI) were 
combined into one variable Intention (INT). For the same reason, H5 was not tested. 
 

 

 

 

 

 

 

 

 

 

 

Outcome Determinant Hypothesis Coefficients 

INT ( R2= .56) PU H1/H3    .67** 

 PEOU H4 -.12* 

 TR H8/H9    .22** 

TR ( R2=.66) PU H7 .06 

 PEOU H6 -.12* 

 PS H12    .82** 

 PROP H10 .06 

 IE H13 .04 

PS ( R2=.46) PU Added Path    .40** 

 PEOU Added Path    .39** 

 PROP H11  .11* 

PU ( R2=.17) PEOU H2    .41** 

PEOU (R2=.08) IE H14    .28** 
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Figure 5. A Full Model Fit (Finalized Model) 
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Difference of PU, PEOU, & PS between Complexity Level 

One-way ANOVA was conducted to test the differences of PU, PEOU, and PS between 

the complexity level of online customization (H 15-17). Prior to conducting the analysis, Levene 

statistics were calculated to assess the homogeneity between groups (high, medium, and low 

complexity) on each dependent variable. All Levene statistics were not significant, which 

indicates the equal variances across groups. As shown in Table 24, the results of one-way 

ANOVA did not present any significant difference between complexity levels on PU (F-

value=1.17, df=2), PEOU (F-value=.02, df=2), and PS (F-value=.30, df=2). Thus, H15, H16 and 

H17 were all rejected. 

 
 
 
 

Table 24. Difference of PU, PEOU, & PS between Complexity Level 

Complexity 
(Total, 300) 

High (100) Medium (100) Low (100) 
Levene Statistic 
df1=2, df2=297 

F-value 
df=2 

PU 
5.19 (1.24) 

5.33 (1.28) 5.07 (1.24) 5.18 (1.19) 0.5 1.17 

PEOU 
6.22 (.82) 

6.23 ( .89)  6.21 (.79)  6.23 ( .78)  0.1 .02 
Mean 
(SD) 

PS 
5.50 (.92) 

5.52 (.99)  5.44 (.89)  5.54 ( .86)  .34 .30 

PU; Perceived Usefulness; PEOU: Perceived Ease of Use; PS: Perceived Safety 

 
 
 
 

While the hypotheses were tested without considering individual differences, the 

perception of usefulness, ease of use, and safety on a customizing website could be different 

based on demographic characteristics. Hansen (2006) conducted a multi-group analysis to test 

the negative effect of consumers’ complexity perception on attitude towards online grocery 

shopping and repeat buying intention. The analysis was performed comparing groups of gender 

(female/male), income (high/low), education (high/low), age (above mean age/below mean age), 

and online grocery buying experience (yes/no). The result demonstrated the significant effect of 

perceived complexity on repeat buying intention and the difference in demographic groups. 

The hypotheses were tested again within the demographic groups to examine the 

difference between complexity in terms of groups of age, education, income, and online 
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experience. Prior to the analysis, grouping in each demographic characteristic was performed. 

Two groups of age were categorized with the mean age of the sample, 40 (over 40 and under 40). 

Education was categorized into above or below bachelors’ degree (High and low education). 

According to the U.S. Census Bureau, the national median income between 2002 and 2003 was 

$43,318; thus, income above $50,000 was referred to high income and the below $50,000 was 

categorized as low income. Respondents who selected ‘once a month or less,’ ‘once a week or 

less,’ and ‘more than once a week’ for a question of the frequency of online shopping were 

considered as a high experienced group in online shopping; otherwise, they were categorized into 

a low experience group. Table 25 presented the grouping and the sample size within 

demographics.  

 
 
 

Table 25. Grouping within Demographics and Sample Size 

 

 

 

 

Complexity 
Category 

High Medium Low 
Total 

Over 40 53 48 52 153 
Age 

Under 40 47 52 48 147 

Total 100 100 100 300 

Above BA’s Degree 51 56 67 174 
Education 

Below BA’s Degree 49 44 33 126 

Total 100 100 100 300 

Over 50K 59 63 73 195 
Income 

Below 50K 41 37 27 105 

Total 100 100 100 300 

Higher Experience 58 66 71 195 Online Shopping 

Experience Lower Experience 42 34 29 105 

Total 100 100 100 300 
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Multiple one-way ANOVAs were conducted to examine the difference of PU, PEOU, 

and PS based on the complexity level of online customization for each demographic group. A 

significant result appeared in the above mean age group for the perception of usefulness (F-value 

= 3.95; df=2, p<.05, see Table 26). The following Tukey test presented the usefulness perception 

on a website of high and low complexity as different from the perception on a website of 

medium complexity.  

The difference of PU, PEOU, and PS between complexity levels was insignificant within 

other demographic groups. However, some groups had a small sample size (e.g., younger age, 

lower income, lower education, and lower experience in online shopping groups) and thus results 

should be retested with larger and more diverse samples. 

 
 
 

 
Table 26. Difference between Complexity Level within an Age Group over 40 

Complexity 
(Total, 153) 

High (53) Medium (48) Low (52) 
Levene Statistic 
df1=2, df2=150  

F-value 
df=2 

PU 
5.49 (1.15) 

5.71 (1.07) A 5.10 (1.23) B 5.49 (1.02) AB .46 3.95* 

PEOU 
6.26 (.73) 

6.36 ( .64)  6.07 (.86)  6.33 ( .67)  .28 2.33 
Mean 
(SD) 

PS 
5.54 (.84) 

5.71 (.78)  5.35 (.88)  5.53 ( .83)  .56 2.36 

PU; Perceived Usefulness; PEOU: Perceived Ease of Use; PS: Perceived Safety 

* p<.05 

 
 
 
 

Opinions/Experiences of Online Customization 

 

 Additionally, general opinions and experiences of online customization were surveyed. 

One of them was to investigate appropriate apparel in online customization. Respondents’ 

previous experiences with online customization were researched also. 

 

Appropriate Apparel 

Respondents’ opinions about the appropriate apparel items for online customization 

were asked in two ways. One was an open-ended type where respondents were allowed to 
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answer multiple items. This question was not a required one; thus some respondents did not 

answer. A total of 253 of 300 respondents (84.33 %) answered to this question identifying 24 

different types of apparel items. Table 27 shows the top 3 items which were most frequently 

referred. They were jeans (118), T-shirts (87), and Casual Pants (75)—the similar top 3 were 

identified in each of three surveys. Appendix G shows the entire list refereed by respondents. 

  
 
 
 
Table 27. Top Three items of Appropriate Apparel for Online Customization 

 
 
 
 

On the other hand, ten apparel categories were given to respondents to identify the 

appropriateness for online customization. In total surveys, as well as in each survey, the top three 

were all pants, such as jeans, khaki’s, and dressy pants (see the Table 28). Again, jeans were 

selected as the most appropriate category for online customization. In total, the range of the 

means was from 3.63 to 4.21, which indicated respondents perceived all given apparel as quite 

appropriate items in online customization. 

 

Experience of Online Customization 

Experiences with online customization were surveyed with several sequenced questions. 

The first one asked respondents to indicate their previous experience with exploring a website 

that provided any type of customized product. A total of 77 of 300 (25.67%) had experience in 

online customization. For the respondents who answered this question, the type of products 

explored was surveyed. Table 29 presents the items listed by respondents. Most respondents 

answered one product category, but several mentioned more than two items. Clothing was the 

product category that was most frequently listed. Other product categories included 

Home/Furnishing, Gifts, Bags, and so on.  

Items Group A Group B Group C Total 

Jeans 45 34 39 118 

T-Shirts (top) 26 31 30 87 

Casual Pants 23 27 25 75 
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Table 28. Appropriateness for Online Customization with 10 Apparel Categories 

5-point Likert Scale (1= Not very appropriate; 5= very appropriate) 

 

 

Table 29. Type of Products Explored for Customization in Online Shopping 

Category Examples (referred by respondents) Frequency 

Clothing Jeans; Cowboy hats; Shoes; Swimsuits 48 

Home/Furnishing Window treatments; Home repairs 7 

Gift Wedding knife sets 6 

Bags Purses; Backpacks 5 

Jewelry  3 

Food/Medicine M & M’s; Vitamins 3 

Office Paper 3 

Skin Products Tattoos 2 

Car products  2 

Others Invitation cards; Logo items; Flowers 1 for each 

 
 
 
 

Mean (%) 
Item 

Group A Group B Group C Total 

Rank 

(total) 

Jeans 4.20 (.95) 4.21 (.94) 4.23 (.91) 4.21 (.93) 1 

Khaki’s 4.18 (.96) 4.19 (.86) 4.20 (.83) 4.19 (.88) 2 

Dressy Pants  3.96 (1.01) 4.05 (1.00) 4.11 (.97) 4.04 (.99) 3 

Outerwear 3.86 (.83) 3.91 (.87) 3.89 (.85) 3.89 (.85) 4 

Casual Jacket 3.83 (.84) 3.84 (.86) 3.89 (.85) 3.85 (.85) 5 

Athlicwear 3.78 (.86) 3.81 (.93) 3.82 (.81) 3.80 (.86) 6 

T-shirts 3.85 (.98) 3.40 (1.18) 3.72 (1.03) 3.66 (1.01) 7 

Formal Suit  3.48 (1.08) 3.78 (1.21) 3.68 (1.21)  3.65 (1.12) 8 

Dressy Blouses 3.51 (.93) 3.77 (.85) 3.64 (1.02) 3.64 (.94) 9 

Innerwear  3.28 (1.05) 3.51 (1.03) 3.50 (1.09)  3.43 (1.01) 10 
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Among the 77 who explored customized products on a website, a total of 38 (12.67 % of 

300 respondents) actually purchased the product (refer to the Table 30). For the ones who had 

purchase experiences with customized products, their satisfaction was investigated in two ways. 

One question used 5-point Likert scale (1, very dissatisfied; 5, very satisfied) to measure the 

satisfaction level, and the results presented a high satisfaction level (mean, 4.0; SD, 1.00) for the 

purchase.  

To the 38 people who purchased customized products, the reason for the satisfaction or 

dissatisfaction of their purchase was asked, and the answerers supported the previous results of 

high satisfaction for the purchase. Some respondents provided multiple reasons. The most 

frequent answer was related to the satisfaction with the outcome from the customization (37 

responses including ‘It was what I expected and created,’ ‘It was exactly like the picture showed, 

‘My jacket fit perfectly,’ etc.). Other reasons included Quick Delivery (5 responses such as ‘the 

item came on time’), Competitive Price (3 responses), Easy Order Process (2 responses), and 

Variety Options (2 responses). Only one provided a reason for dissatisfaction, e.g., ‘not as many 

customizable options as I would have liked, such as fabric, cut, and design. 

 

 

 

Table 30. Number Replying to Questions of Experience with Online Customization  

Group A Group B Group C Total 
Category 

100 100 100 300 (%) 

Experience of  Exploring 
Online Customization 

23 27 26 77 (25.67) 

Experience of Purchasing 
Customized Products 

12 11 15 38 (12.67) 
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CHAPTER VII 

 

DISCUSSION 

 

This study was designed to explain consumers’ acceptance of online customization in 

apparel shopping. The review of literature provided two models which were applicable to 

accomplish the goals of this study. With three specific objectives, hypotheses were developed 

and a research model was constructed using Structural Equation Modeling (SEM). It was 

expected that procedural complexity during online customization would influence perceptions of 

a website for customization. Thus, three shopping simulations were developed to show different 

complexity levels (high, medium, and low) of customizing websites.  

After investigating existing websites, the contents of shopping simulations were 

developed based on a model website (Lands’.com). A nationwide random sampling was used to 

collect data in a pilot test and a main study, and the analysis was conducted by AMOS 7.0 and 

SPSS 15.0.  

 

 

Structural Equation Modeling 

 

The two procedures in SEM were Confirmatory Factor Analysis (CFA) for the 

measurement models and the full model fit test. The measurement models were revised several 

times by conducting CFA.  

While revising the model, seven indicators were deleted one by one to obtain an 

acceptable model. Three eliminated items were from the latent variable of trust. This study 

adopted trust measures suggested by Garbarino and Lee (2003) who applied three sub-concepts 

of trust, competence, benevolence, and overall trust. The original trust measure consisted of six 

indicators modified from the scales from a previous study; competence (3 items), benevolence (2 

items), and overall trust (1 item). In the final measurement model, all indicators of benevolence 

were eliminated and the remaining items were two indicators of competence and one indicator of 

overall trust.  

An item indicating ‘a useful website for buying jeans fast’ was deleted from Perceived 

Usefulness (PU). David (1989) suggested the item as a measure of PU and Gefen et al. (2003) 
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identified the effectiveness of the indicator in PU in studying the acceptance of general online 

shopping. Customized shopping usually lengthens the shopping time and thus the indicator may 

not be appropriate to measure usefulness of a website for a customized shopping.  

The fifth indicator eliminated was ‘pleasant’ feelings for online customization in 

Attitude (ATT). The indicator was separated from the other positive attitudes (‘beneficial’ & 

‘good idea.’) toward online customization. The next two items eliminated were ‘flexibility’ in 

Perceived Ease of Use (PEOU) and ‘trained in using the Internet’ from Internet Experience (IE). 

While the other four indicators in IE (knowledgeable, competent, expert, and experienced) meant 

the experience and the consequent achieved ability, the eliminated item (‘trained in using the 

Internet’) may be perceived as a simple experience.       

High covariance was detected between ATT and Behavioral Intention (BI). The test 

results suggested an insignificant difference between the variables, and thus two variables were 

combined as one variable, Intention (INT). Previous studies that used the Technological 

Acceptance Model (TAM) identified the insignificant or weak relationships between ATT and BI 

(Lloyed, 2002) while others found a strong relationship (Chen et al., 2002; Hsu & Lu, 2004). Not 

all studies that applied TAM included both ATT and BI. A number of studies used only BI 

excluding ATT (e.g., Huang et al., 2003; Li et al., 2004). The final measurement model for this 

study included seven latent variables with 30 indicators (chi-square = 723.57; df = 384; p=.000; 

chi-square/df=1.88 <3; RMR=.067; GFI=.86; NFI = .92; IFI = .96; CFI = .96; RMSEA = .05). 

The construct validity was tested by performing CFA and finding an acceptable 

measurement model. Next, a test of the full model fit was conducted. While revising the initial 

model, two paths (PEOU->PS & PU->PS) were added and a good fit of the model was achieved 

(chi-square = 735.33; df = 391; p = .00; RMR =.08; GFI=.86; NFI = .92; IFI = .96; CFI = .96; 

RMSEA = .05). Objective 1 and 2 are now discussed based on the results of the full model test. 

  

Objective 1: Tests of TAM (H1-5) 

 

The first objective of this study was to examine if consumers’ acceptance of online 

customization can be determined by the variables in the Technology Acceptance Model (TAM). 

The TAM was developed by Davis et al. (1989) to explain users’ acceptance of a type of 

technology based on the theory of reasoned action (Ajzen & Fishbein, 1980). Davis (1989) 

proposed two determinants of the acceptance, Perceived Usefulness (PU) and Perceived Ease of 
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Use (PEOU), in positive attitudes and behavioral intention toward a technology. The validity of 

the model was suggested by following studies in different research contexts but not in online 

customization.  

Initially five paths were hypothesized (H1-5) for the first objective, but only three paths 

could be examined because Attitude (ATT) and Behavioral Intention (BI) in the research model 

became one variable, Intention (INT). Hypothesis 1 (PU->ATT) and 3 (PU->BI) were tested as 

one hypothesis (PU->INT), and H5 (ATT->BI) was unable to be tested. All three hypotheses 

tested were significant. However, the relationships between the variables were not typically of 

those in previous TAM studies.  

Consistent positive relationships were found between PU and INT and PU and PEOU in 

this study. However, interestingly, the relationship between PEOU and INT was negative. ‘Ease 

of use’ in this study may be related to the limited options or to limited customization. From the 

results, we can infer that a website offering customized apparel enhances the perception of 

usefulness, but a lack of choice for the customization discourages positive attitudes or use 

intention toward the customizing system. This result also may be related to the item (jeans) used 

in this study. Design and fit are both important considerations for purchasing jeans, and 

customers may want more options to be able to order the right designs and fit, even though the 

shopping experience may become more complicated.   

 

Objective 2: The role of Trust (H6-9 & H10-14) 

 

The second objective was to test the role of trust which was incorporated into TAM. 

Trust was defined as a set of specific beliefs such as competence and benevolence (Gefen et al., 

2003; Tan & Sutherland, 2004). This study used a developed website to provide the experience 

of a pair of jeans. In this study, the individuals’ previous experience in testing a website was 

controlled. Participants had never experienced the test websites before, and thus Trust (TR) in 

this study was considered “initial trust” between the consumers and websites.  

Studying initial trust in new organizational relationships, McKnight et al. (1998) 

suggested that interpersonal trust and trust intention is influenced by dispositional trust 

(propensity: willingness to trust others), cognitive-based trust, and institution-based trust. 

Cognitive-based trust was excluded in the multi-dimensional trust model designed to explain the 

influence of trust for online purchase behavior (Tan & Sutherland, 2004). Based on the literature, 
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this study included three antecedents of initial trust in online contexts and they were components 

of institutional trust (Perceived Safety, PS; Internet Experience; IE) and dispositional trust 

(Propensity; PROP).  

Four paths between the variables from TAM and TR were hypothesized (H6-9), but 

three of the paths could be tested because one variable (Intention, INT) was used for Attitude 

(ATT) and Behavioral Intention (BI). The results indicated the mediating role of TR which was 

found in the relationship between PEOU and INT but not between PU and INT. That is, TR was 

a significant determinant of consumers’ positive intention toward online customization, but the 

positive influence of PU on TR was not found and moreover PEOU was found to have a negative 

influence on TR. 

The negative relationship between PEOU and TR contradicted Gefen et al.’s (2003) 

study which found the positive influence of PEOU on TR. One possible reason for the difference 

is because of the difference in the TR measures used. Gefen et al. included benevolent trust 

(“honest,” “cares about customers,” etc.), as well as competency and trustworthy in the measures. 

In this study, measures of benevolent trust were eliminated when the model had to be revised 

during CFAs. The remaining indicators of TR measured the reliability and competency of the 

website. This is supported by methods of the study; the shopping simulations used for this study 

did not include any contents of benevolence aspects. The benevolence trust was not measured 

well, and thus failed to be included in a variable of trust. In addition, the perception of ‘ease of 

use’ in this research might be related to the simple and limited options available for customizing 

jeans; and thus the websites were not perceived as competent, only the customization process.  

In the relationship between TR and the variables from TAM (H10-12), the importance of 

Perceived Safety (PS, one of three antecedent variables of initial trust) was identified. As 

discussed above, the direct relationships between either PU or PEOU and TR were insignificant 

or negative, but both variables influenced TR indirectly through PS. A strong influence of PS on 

TR (coefficient, .82) supported the relationship that the perception of safety is a major 

determinant of customers’ trust toward a website that offers customization. Direct influences of 

PEOU on PS and PU on PS were identified in the final model. Consumers may be less concerned 

about providing personal information when they feel that the use of customization is easy and 

useful.  

This study suggested three antecedents of consumer trust when first visiting a website. 

Among the three hypothesized paths between the antecedents and TR, only one (PS->TR) was 
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significant and the other two paths (IE->TR & PROP->TR) were not significant. This result is 

consistent with a previous study which found insignificant influence of PROP on initial trust 

with general online shopping (Koufaris and Hampton-Sosa, 2004). The significant results were 

found with the influence of PROP on PS and IE on PEOU (H13-14).    

 

Objective 3. Effects of Complexity (H15-17) 

 

Complexity was identified as a problem in the use of customization (Huffman & Kahn, 

1998). A previous study found a significant influence of complexity on the perception of product 

utility in online shopping for a customized PC (Dellaert & Stremersch, 2005). A set of 

hypotheses (H15-17) in the research model tested the impact of complexity on perceptions of a 

website offering customized shopping. Complexity was manipulated by the numbers of choices 

and the sensitivity of requested information in order to customize an apparel product. Based on 

the contents of a model website (Lands’ End.com), three websites that representdc different 

levels of complexity (high, medium, and low) were developed for this study. 

The result of a one-way ANOVA failed to support the hypotheses. There was no 

significant difference of PU, PEOU, and PS between three levels of complexity. Additional 

analysis was proposed to consider the demographics such as age, education, income, and 

previous online shopping experiences. Data was split into two groups in each demographic 

category and within each group a multiple one-way ANOVA was conducted. A significant 

difference of PU between complexity levels was found with the age demographic for the group 

over 40 years old but not from the younger group (under 40). No other significant results were 

found within any other demographic group. 

Interestingly, the older age group perceived the usefulness of high complexity and low 

complexity similarly. This result should be understood with the balance between benefits and 

costs (nonmonetory costs, e.g., efforts for shopping) in the perception of a useful website for 

customization. Noble and Phillips (2004) discussed two types of nonmonetory costs regarding 

the use of customized offerings. One type of nonmonetory costs was related to consuming time 

and effort in the customizing process of shopping. ‘Perceived loss’ was the other nonmonetary 

cost which referred to social and privacy concerns or unsatisfied benefits compared with the 

investigated time/effort or expected benefits. A website of low complexity provided limited 

options but had little or no cost in terms of time/effort in relation to the outcomes. Customers 
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may need to spend more of their time/effort to customize a product on a website complex that is 

very but will reap more rewards from the investment.  

 

Additional Interests: Appropriate Apparel & Experience/Satisfaction with Online 

Customization 

 

Some respondents in the pilot test wondered if jeans were really appropriate for 

customization because of the importance of the fit. Considering this concern, additional 

questions were included in a survey of the main study. Respondents suggested a variety of 

apparel in the open-ended question. The top three items that were most frequently suggested 

were jeans, khaki’s and dressy pants. Next, respondents evaluated 10 given apparel items with 5-

point Likert scale. Overall, the items that were suggested often were jeans, t-shirts- and casual 

pants as the top three items identified from the second question. Results showed that pants could 

be the most successful apparel for online customization. Particularly, jeans were identified as the 

most appropriate item for online customization among female adults, not only among college 

students (Lee et al., 2003). 

The survey also included several questions to investigate respondents’ actual 

experiences with online customization. Among the 300 respondents, 77 (25.67%) had 

experiences with exploring any kind of customized products online, and clothing was the most 

frequently suggested product category from their experiences. A total of 45 of 300 (15%) 

answered that they have experienced online customization for apparel. The respondents who 

purchased the customized products online numbered 38 (12.67% of the total sample, 300). From 

these results, we can infer a high conversion rate in online customization (49.35%, 38 of 77). 

Satisfaction (or dissatisfaction) with purchasing online was investigated with a 5-point 

Likert scales and a follow-up open-ended question. Customers satisfaction was highly rated 

(average 4.0 of 5.0) and most respondents provided reasons for their satisfaction with the 

purchasing process. Only one respondent was dissatisfied with the customized product they 

purchased because of the limited options they were given.  

The results of this analysis indicated a positive future for online customization of apparel. 

Considering the high percentage of frequent online shoppers in this sample, the percentage of 

respondents who had online customization for apparel was not very high (12.67 %); however, 

clothing was the most popular product category for the people who explored websites for 
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customization. High conversion rates are another notable fact; about 49.35% of visitors were 

converted to purchasers. Many of the purchasers were satisfied with the outcomes or other 

reasons (delivery, good price for the products, etc.). 
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CHAPTER VIII 

 

CONCLUSIONS/IMPLICATIONS/LIMITATIONS & FUTURE STUDY 

 

The purpose of this study was to explain consumers’ acceptance of online customization for 

apparel by identifying factors that influence the future intention of using a customizing system and to 

investigating the relationships between the factors. This chapter will present the conclusion of the 

findings from the empirical study and provide implications to retail markets. Several limitations 

are addressed as well as suggestions for future studies. 

 

 

Conclusions 

 

 The research model was constructed based on two models widely applied in academics. 

The Technology Acceptance Model (TAM) was used to explain the major determinants of 

consumer acceptance for online customization of apparel. Trust was identified as another 

important determinant, and thus variables of the multi-dimensional trust model were 

incorporated into the TAM to build a research model. 

 The study results clarified that several factors, such as usefulness, easy operation, risk 

perception and trust of the websites, trust toward the website, are the key determinants of 

consumer acceptance of online customization for apparel. Identification of the relationships 

between variables of the model presented how consumers positively respond toward the 

customizing system for apparel.  

Perceived Usefulness (PU) directly influenced the intention variable (Intention, INT) but 

also affected Perceived Safety (PS) which is strongly related to the perception of Trust (TR). The 

result also indicated that perception of easy operation on a website would increase usefulness 

perceptions of the website. Thus the most fundamental key for the success of online 

customization for apparel will be to develop an easy and useful website.  

This study result also showed the negative influence of Perceived Ease of Use (PEOU) on 

trust and the intention variable. In apparel customization, a website with easy operation might be 

identified as a website providing less options and limited customization. Respondents expressed 

the importance of the fit for custom jeans, and some commented on the limited options of 
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customizing jeans as a problem. More difficult operations might be acceptable by customers with 

a satisfactory outcome for some items like jeans which need more complicated information for a 

better fit. 

The findings from the results suggested that the TAM might be useful in identifying 

factors that influenced consumer acceptance of online customization but the interpretation is 

different. Particularly, the role of Perceived Ease of Use was found to be different from the 

typical role it has played in previous studies. While other studies suggested a positive influence 

of Perceived Usefulness and Perceived Ease of Use on consumers’ acceptance of a technology, 

this study identified a negative influence of Perceived Ease of Use on consumers’ intentions of 

positive feelings and behaviors. This conflicting finding suggested that the roles of Perceived 

Ease of Use should be understood with caution. 

 This study also supported the need for extending variables for the TAM. Many previous 

studies used extended models with additional variables because the lack of constructs has been 

identified as the weakness of the TAM (e.g., Wang et al., 2006). Trust was a variable which was 

one of the most frequently applied to the previous studies of online shopping (e.g.,Gefen et al., 

2003). Higher risk perceptions were identified as a potential problem for the acceptance of online 

customization for apparel and the current research model included variables of Trust and its 

antecedents. Results of this study suggested that trust could be a major determinant, as well as 

Perceived Usefulness and Perceived Ease of Use, of consumer acceptance of online 

customization. Furthermore, the current research model provided a clear explanation of 

consumer acceptance of online customization by including not only Trust but also the 

antecedents. One of the antecedents, Perceived Safety mediated the relationship between two 

main determinants in the TAM and Trust. 

 Another conclusion of this study is about the discussion of “initial trust.” This study 

included three antecedents of Trust in the initial relationship: Perceived Safety, Internet 

Experience (IE), and Propensity (willingness to trust others, PROP). Those antecedents were 

chosen because this study measured respondents’ trust to a website that they have never 

experienced before. The result supported the influence of Perceived Safety on Trust but no 

significant influence of Internet Experience and Propensity. As a note, trust in previous studies 

was composed of three sub-constructs, benevolence, competency, and trustworthy (Gefen et al., 

2003), but trust in this study excluded benevolence after Confirmatory Factor Analysis (CFA). 

This finding suggests that antecedents of initial trust might be related with each sub-construct of 
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interpersonal trust. 

The impact of complexity of shopping procedure during customizing jeans was found in 

an age group (over 40). The group indicated that the usefulness of a website with a low level of 

complexity is not very different from the usefulness of a website with a high level of complexity. 

Therefore, we can conclude that older age group may be more sensitive to the balance between 

their time/effort investment for customization and the product outcome.  

 

Implications 

 Apparel customization in online shopping might be promising. Pants were identified as 

the item with the most potential for success. In order to be successful in the business, marketers 

need useful and easily operated websites for apparel customization. Particularly, “usefulness” 

will be the most important factor to promote consumers’ positive feelings toward the website or 

intention to use it. However, practitioners may need to notice that the easy operation of the 

website does not always work positively. Therefore, while designing a customizing website, 

marketers should consider what types of apparel they carry and if consumers are willingly to 

learn how to use the system for a better outcome. 

Although a lack of perceived safety is a common problem in general online shopping, the 

problem would be much serious during online customization for apparel. Customization is based 

on providing information from individuals, and apparel customization often requires some 

sensitive personal information, such as body size. The marketers’ endeavor can be to increase 

perceived safety for their personal information. A safety image of a website could be achieved by 

a useful and easily operated website for customization. Another possible strategy will be to 

develop a customization procedure which can produce the most customized apparel with the 

least amount of personal information. 

 Marketers also need to note that different age groups may respond differently to websites 

with various levels of complexity. The older age group seemed to be more sensitive to the 

balance between their time/effort investment for customization and the product outcome. When 

the target market is the older age group, marketers should be more cautious that the amount of 

time/effort for customization justifies the outcome (customized apparel). 

 

 

 



 90

Limitations and Future Research 

 

 This study was conducted with some limitations. This study used three shopping 

simulations which were manipulated by the complexity levels. The methods were selected to 

control some factors beyond the scope of this study, but the generalization of the results is 

limited.  

The developed shopping simulations represented the high, medium, and low levels of 

complex procedures in online customization for apparel. The manipulation of the websites was 

based on a model website in the industry (Lands’ com) by extending or eliminating the content 

(number of question categories, choices of design options, and sensitivity of the information 

requested). As the technology is developed and the use of the customization system is increased, 

consumers may perceive complexity level differently. A longitudinal study is possible to test the 

impact of complexity on the acceptance of online customization, but then the manipulation of 

complexity will be different in the future study.  

A part of the results and implications of this study was from a small sample size. Three 

hypotheses (H15-17) were developed to test the difference in the perception of usefulness, ease 

of use, and safety image based on complexity levels. When the hypotheses were tested with a 

consideration of demographic characteristics, grouping was conducted in each demographic 

characteristic and some groups within a demographic characteristic were not large enough for 

adequate testing (e.g., Low income group was composed of 41 respondents for high complexity, 

37 respondents for medium complexity, and 27 respondents for low complexity, refer to table 

25). One significant result within an age group was based on a meaningful sample size (about 50 

for each complexity level) but other insignificant results need to be retested with larger samples 

within groups categorized by demographics. 

  This study used only one apparel category for the empirical test. Jeans were selected for 

two reasons. One was its popularity regardless of age; the other was the appropriateness in online 

shopping suggested by a previous study (Lee et al., 2002). Because of the limitation of testing 

one specific apparel category, the application of this study results is limited. One of the study 

results was the negative influence of ease in using a customization system on consumers trust 

and the positive intention toward the website. The interpretation suggested that ease of operation 

might be perceived as limited customization, which conflicted with the consumers’ desire for 

more options for customizing jeans with a better fit, and thus ease of using a customizing system 
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was not related to positive responses. Current results should be reaffirmed in future studies with 

different apparel categories like t-shirts, skirts, and etc. 

A future study may need to consider male consumers also because this study was 

conducted with only female consumers. In order to compare female consumers to males in this 

research context, we need consistent standards of categorizing complexity in developing 

websites for males and females. The difference in gender can be identified by conducting two 

sets of Structural Equation Modeling (SEM) are for males and the other for females. 
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APPENDIX A. Human Subjects Approval Memo 
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APPENDIX B. Shopping Simulation 3 (High Level of Complexity) 
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APPENDIX C. Shopping Simulation 2 (Medium Level of Complexity) 
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APPENDIX D. Shopping Simulation 1 (Low Level of Complexity) 
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APPENDIX E: Survey Instrument (Survey Monkey, Type A) 
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APPENDIX F: Measures of Latent Variables 

Measures Initial Label 
Revised Label after 
CFA 

Perceived Usefulness (PU)   

This website enables me to buy jeans faster PU1 Dropped 
This website improves my performance in shopping for jeans PU2 PU1 
This website increases my productivity in purchasing jeans PU3 PU2 
This website enhances my effectiveness in buying jeans PU4 PU3 
This website makes it easier for me to purchase jeans PU5 PU4 
This website is useful for buying jeans PU6 PU5 

Perceived Ease of Use (PEOU)   
Leaning to operate this website is easy PEOU1 PEOU1 

I find it easy to get this website to do what I want it to do PEOU2 PEOU2 
My interaction with this website is clear and understandable PEOU3 PEOU3 
This website is flexible to interact with PEOU4 Dropped 
It is easy to become skillful at using this website PEOU5 PEOU4 
I find this website to be easy to use PEOU6 PEOU5 

Attitude (ATT)   

Using online customization in shopping for jeans is a good idea ATT1  INT1* 
Using online customization in shopping for jeans is a pleasant idea ATT2 Dropped 
Using online customization in shopping for jeans is beneficial to me ATT3  INT2* 
I feel positive using online customization in shopping for jeans Dropped**  
Behavioral Intention (BI)   
I would use online customization in shopping for jeans if it was available BI1  INT3* 
I intend to use the online customization in the future in shopping for my jeans BI2  INT4* 
Trust (TR)   

I feel that I am respected on this website TR1 Dropped 
Practices on this website are related to the customers’ best interest TR2 Dropped 
This website provides an efficient system for shopping TR3 Dropped 
Information from this website is reliable TR4 TR1 
I believe promises on this website will be kept TR5 TR2 
Overall this website is trustworthy TR6 TR3 

Perceived Safety (PS)   
This website looks safe in the procedure for customizing jeans PS1 PS1 
Information requested for customizing jeans on this website look reasonable PS2 PS2 
I feel safe during the process of customizing jeans at this website PS3 PS3 
I feel my privacy is protected during the customization of jeans at this website PS4 PS4 
I will not hesitate to provide information requested for customizing jeans at this website. PS5 PS5 

Propensity (PROP)   
It is easy for me to trust a person/thing PROP1 PROP1 
My tendency to trust a person/thing is high PROP2 PROP2 
I tend to trust a person/thing, even though I have little knowledge of it PROP3 PROP3 

Trusting someone or something is not difficult for me PROP4 PROP4 

Internet Experience   
I am knowledgeable in using the Internet IE1 IE1 

I am competent in using the Internet IE2 IE2 
I am an expert in using the Internet IE3 IE3 
I am experienced in using the Internet IE4 IE4 
I am trained in using the Internet IE5 Dropped 
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APPENDIX G: Appropriate Apparel for Online Customization (Open-End Question) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 
 

Items Survey A Survey B Survey C Total 

Jeans 45 34 39 118 

Casual Pants 23 27 25 75 

T-Shirts (top) 26 31 30 87 

Skirts 16 17 14 47 

Dress Pants 5 7 6 18 

Dresses 14 11 14 39 

Blouses 7 14 9 30 

Slacks 16 14 10 40 

Shorts 5 4 2 11 

Underwear(Bras) 6 10 17 33 

Khaki’s 9 3 1 13 

Jackets/Blazers 8 11 11 30 

Shoes 5 10 10 25 

Sweaters 2 6 2 10 

Sweatshirts 4 1  5 

Bathing Suits 3 6 3 12 

Swimsuits 5 6 4 15 

Coats 5 5 3 13 

Hats 2 3  5 

Belts 1 2  3 

Handbags/Purses 2   2 

Suits  4 7 11 

Running Pants 1   1 

Sleepwear  1 1 2 
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