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Abstract 

This research examines the factors affecting online shopping adoption in Iran. 

Multiple theoretical perspectives are synthesized to hypothesize a model of online 

shopping behavior. An Extended Theory of Planned Behavior (ETPB) is used to predict 

the impact of important factors on online shopping adoption. The model is tested 

empirically using a field survey of automobile spare part customers. 59 valid responses 

were collected. The test of the model shows support for six of the seven research 

hypotheses. The reliability of data and scales was assessed by calculating Chronbach’s 

Alph. The relative weighs of factors were determined by using multiple regression 

analysis. The links between measurement model and structural model were analyzed by 

using PLS technique. The results confirm appropriateness of the TPB model for 

explaining voluntary individual behavior for online shopping in Iran. The result of the 

study shows that 69 percent of the variance in intention, and 62 percent of the variance 

in attitude is explained by their antecedent factors. 

 The research findings show significant effects of Behavioral Controls and 

Attitudes on Intention to shop online, and will be useful for online sellers to capture 

more share of the market in the country. Results of the study support the proposed 

constructs and paths of the extended model (ETPB), except the link between perceived 

consequences and intention to shop online in Iran. 
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CHAPTER 1 

INTRODUCTION 

 

1. Introduction 

This chapter presents the recent status, trend, and the background of worldwide 

online shopping. Statement of the problem and research question is also described.    

1.1 Online shopping status and future trend 

            Internet and online shopping have been growing rapidly over the past ten years. 

The number of consumers who purchase online is growing sharply, and online retail trade 

will be about $217.8 billion by 2007(Johnson C.A. et al, 2005). A survey indicates that 

56% of all American internet users have made a purchase online at 2001(Arbitron/Edison 

media research, 2002). As a global trend, shopping on the internet has a high probability 

of creating a fully customer-oriented society to be led by people (prosumers = producers 

+ consumers) in the future. The trend is a product of the characteristic of the internet with 

excellent network performance and interactivity. There will be 1.12 billion Internet users 

worldwide by the end of 2005(Computer Industry Almanac Inc.2002). The survey 

estimates that USA will account for 236 million users by 2007 with Western Europe 

accounting for 290 million users, and that there will be 612 million users online by 2007 

in the Asia-Pacific region. Moreover, the revenue generated by electronic commerce will 

grow rapidly. U.S. revenues from online consumer shopping reached $126 billion by the 

end of 2004. In Japan, internet has been growing at a high percentage between 40% and 

50% for two consecutive years (Kentarou T. 2005).  
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In China for the past few years, number of internet users has been increasing in a 

dramatic rate, especially access from home. According to Nielsen/NetRatings, in April 

2002, China moved to second place with 57 million people having web access at home 

[Alev M. Efendioglu, V. F. Yip, 2004]. 

The top five countries with the highest number of home web users were identified 

as US (166million), China (57million), Japan (51 million), Germany (32 million) and UK 

(29 million). This means that just over 5% of China’s more than one billion people were 

able to use internet from home. Nielsen/NetRatings further projects 5–6% growth 

rate/month and expects 25% of the population to have internet access in just three or four 

years, translating to more than 250 million people (Juliussen, 2002; Rose and Rosin, 

2002). On November 27, 2002, The Xinhua News Agency reported that the number of 

internet users in China reached 54.35million at the end of September (Xinhua,2002). 

Shenzhen Economics Daily reported that the portion of Internet users who made online 

purchases rose to 31.67% while the overall dissatisfaction of online experience decreasing 

from 52.8 to 21.04% (Shenzhen Economics Daily, 2002). Shenzhen is one of the most 

prosperous cities in China (has the highest per capita income) and has the youngest 

average age population.     

In addition to this tremendous growth, the characteristics of the global electronic 

market constitute a unique opportunity for companies to more efficiently reach existing 

and potential customers by replacing or enhancing traditional retail stores with Web-

based businesses (Limayem, et al, 2000). Therefore, the World Wide Web (WWW) 

enables businesses to explore new markets that otherwise cannot be reached.  

The use of the Internet for purchasing goods and services has enormous potential. 

According to some researchers the Internet is the very encapsulation of “one-to-one 

marketing” and as such gives the companies the ability to establish enduring relationship 

with individual customers. Consequently, Electronic Commerce (EC) has emerged as the 

most important way of doing business for years to come.  

1.2 Background and Motivation  

The idea of buying goods (unless they are of homogenous quality such as books, 

VCDs, hotel rooms and airplane tickets) that one cannot see and touch, from sellers 
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thousands of kilometers away may take some ‘getting used to’ for an ancient culture such 

as Iranians, who are used to face-to-face transactions, familiarity with the other party 

(strong individual relationship and long term association between the parties), and getting 

satisfaction from winning business negotiations (they are willing to employ a variety of 

tactics to get the best deal). 

Even among US Internet Users after years of being a consumer society and 

developing technological sophistication among general populace (very high levels of 

penetration of computers at work, school and home, and over 55 percent of population 

accessing Internet from home), only around 38 percent say they purchase products from 

the Net fairly or very often, and 55 percent who buy occasionally (Nua Internet Surveys, 

2002). 

 After so many years of catalog sales and extensive acceptance of Internet and e-

commerce, and availability of infrastructure that is functional and reliable, there are still 

concerns of security and ‘touch and feel’ issues among US online consumers. As one 

person stated “I like buying over the Internet, but it does not beat going to an actual shop 

where you can see what you are buying and make sure it’s what you want.” All of these 

long standing cultural traits are undermined by and are contrary to the depersonalization 

associated with e-commerce and business systems designed to sell products online. 

 Latest CNNIC (official data collector for the Chinese government) figures show 

that 2.1% of China’s 45 million web users have bought online.(China Internet Network 

Information Center, 2002, 2003) However, according to the CFO of www.Eachnet.com 

(Hennock, 2002), about 40% of the sellers using this online auction site pick a buyer in 

their hometown so that they can swap the goods for cash face-to-face, while using the 

website as an electronic advertisement and bidding, keep actual transactions localized. 

(Eachnet is very much like eBay; a B2C through which people transact. However, it is 

different than eBay in the way that, when a transaction is completed, people physically 

meet to exchange goods and money. It only operates in large cities like Shanghai and 

Beijing and does not have as broad coverage as eBay.) Currently, this combination 

(virtual storefront and physical distribution centre) business model may be the only way 

for businesses to participate in e-commerce in China. This business setup not only 

overcomes the ‘touch-and-feel’ concerns, but also helps develop a physical relationship 

between the two parties (buyer and the seller) involved in the transaction, addressing the 
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two most cultural characteristics of the Chinese consumers (Alev M. Efendioglu, V. F. 

Yip, 2004).   

Selling in cyberspace is very different from selling in physical markets, and it 

requires a critical understanding of consumer behavior and how new technologies 

challenge the traditional assumptions underlying conventional theories and models. Butler 

and Peppard (1998), cited by Limayem et al, 2000, for example, explain the failure of 

IBM’s sponsored Web shopping malls by the naive comprehension of the true nature of 

consumer behavior on the net. A critical understanding of this behavior in cyberspace, as 

in the physical world, cannot be achieved without a good appreciation of the factors 

affecting the purchase decision. If cyber marketers know how consumers make these 

decisions, they can adjust their marketing strategies to fit this new way of selling in order 

to convert their potential customers to real ones and retain them. Similarly, Web site 

designers, who are faced with the difficult question of how to design pages to make them 

not only popular but also effective in increasing sales, can benefit from such an 

understanding. 

Online consumer behavior is a research area with an increasing number of 

publications per year. Although researchers have made noticeable progress with respect to 

the scope, quality and quantity of research, there are still significant disagreements about 

the findings in this area (Lymayem, 2003).  

As an ancient culture, Iran has its distinct socio-economical environment to be 

studied, and as a developing country, there are great business opportunities foreseen by 

adopting e-commerce for years to come. 

1.3 Target Market Status    

The number of Internet users around the world has been steadily growing and this 

growth has provided the impetus and the opportunities for global and regional e-

commerce. However, different characteristics of the local environment, both 

infrastructural and socio-economic, have created a significant level of variation in the 

acceptance and growth of e-commerce in different regions of the world. 

In order to elucidate issues concerning the local infrastructure condition and e-

commerce readiness, a series of interviews was arranged with four active merchants in the 
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field of automobile spare parts market in Iran. Following were found to be the most 

important restrains to e-commerce development in this country. 

1. Deficiencies in payment mechanism and lack of credit cards 

2. Poor distribution logistics 

3. Poor telecommunication transmission capability 

Besides, there were other important issues realized as hindrances to e-commerce 

in Iran. 

1. Order fulfillment 

2. On time delivery  

3. Trustworthiness of merchant 

4. High interest rate  

5. Lack of training 

The interviewed group thought the Iranian consumer society was not quite ready 

for e-commerce and the conditions were not ‘ripe’ (lack of confidence in technology and 

off-site transactions, online culture, and overall sophistication of the general public). The 

group realized the potential for e-commerce, but stated that it needs time to be established 

in Iran. 

As mentioned earlier, the automotive-parts market in Iran have been our target 

case of study, because of the relatively higher computer and internet literacy in this 

section of the local market. Figure 1 illustrates the trend of automobile production of local 

car manufacturers for the past 10 years. In spite of the relatively high price, due to highly 
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demanding nature of the local market, a considerable portion of the produced cars have 

been sold at internal market at the mentioned time period (Gostaresh-sanat, April 2004). 

Iran’s automotive industry has experienced an unprecedented growth rate of %50 

at the Iranian calendar year of 1383 (about March 1984 to March 1985). In the last 

decade, two major events caused an important development in the industry. The first was 

the ratification of automotive Act in the parliament and the second was the establishment 

of the two companies named Sapco and Sazegostar within the major automakers (named 

Iran-khodro and Saipa) as the core management for the auto-parts supply chains. Auto-

part producers have experienced roughly the same growth rates as well. Sapco has 

announced 17.1bilion kRls (roughly 9000Rls = 1US$) of sales and a % 72 growth rate 

during 1983 with respect to previous year, of which the native made parts shared %86 

compared to the %84 share of previous year (Gostaresh-sanat, May 2004).  

1.4 Statement of the Research Problem   

It is possible to design interventions to change or improve social behavior of a 

target population towards adoption of online shopping. “Interventions designed to change 

behavior can be directed at one or more of its determinants” [I. Ajzen, 2002].   

Once it has been decided which belief factor the intervention will attempt to 

change, an effective intervention method must be developed. This is where the 

investigator’s experience and creativity comes into play (ibid). 

When selecting a target for the behavioral intervention, one obvious consideration 

is whether there is much room for change in the designated target. If the formative 

research shows that there is room for change in two or three predictors, it is possible to 

consider their relative weights in the prediction of intentions and behavior to target the 

intervention. Generally speaking, the greater the relative weight of a given factor, the 

more likely it is that changing that factors will influence intentions and behavior. 

Consider, for example, a case where attitudes toward the behavior explain a great deal of 

variance in intentions, subjective norms and perceived consequences contribute relatively 

little, and intentions account for most of the variance in behavior. It would seem 

reasonable to direct the intervention at behavioral beliefs in an attempt to make attitudes 

toward the behavior more favorable, thus affecting intentions and behavior. 
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In spite of the great business opportunities foreseen by adapting to e-commerce in 

Iran, successful online sellers need to have a good prediction of determinant factors of 

individuals’ online shopping behavior, due to different socio-economical and cultural 

environment. Therefore, the statement of our research problem is as follows:  

“Predicting determinants of customer’s behavior toward online shopping in Iran” 

1.5 Research Questions 

The objective of this research is to determine important antecedents of online 

shopping in Iran, and to explore the attributes distinctive to Iran’s socio-economical and 

cultural environment. Research questions are posed to obtain the relevant information 

required to fulfill the objectives. The proposed questions to be answered in this research 

are as follow: 

What are the antecedent factors predicting online shopping behavior in Iran? 

This question is answered in the research by examining previous studies 

thoroughly and conducting belief elicitation. The believe elicitation was conducted by 

means of four interviews with customers from different segments of automotive-parts 

market. 

What are the relations between these factor and online shopping intention? 

This question is answered by reviewing most widely used theories in the fields of 

Marketing, IS Adoption, Socio-economical and Psychological sciences. Then one of 

theories is selected and empirically tested in a field survey. 

For the purpose of our study, we adopt Engel et al.’s (1995) definition of online 

consumer behavior as activities directly involved in obtaining, consuming, and disposing 

of products and services online, including the decision processes that precede and follow 

these actions. We also limit the scope of this study to the investigation of the factors 

affecting attitude and intention to shop online, although several other dependent variables 

are important and relevant to online consumer behavior. 
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1.6 Thesis Chapters’ Structure 

This paper is organized as follows: The trend of internet using and online 

shopping growth during the past decade in different countries of the world, and a brief 

background on the status of automotive-parts market in Iran as our target case of the study 

is given in chapter 1. Research problem, research questions, and research assumptions are 

described in this chapter as well. Chapter 2 reviews current literature on consumer 

behaviors on the web and widely used theoretical models describing these behaviors. The 

research model and hypotheses are given in this chapter too. A comparison of the 

theoretical models is made and the basic theory used in this research is described. Chapter 

3 presents the research approach, research strategy, data gathering methods. Validity and 

reliability of data is also explored in this chapter. Chapter 4 gives a description of the 

data, data analysis and results.  Discussion, implications, conclusions and suggestions for 

further research are provided in Chapter 5. 
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CHAPTER 2 

THEORETICAL REVIEW 

 

2 THEORETICAL REVIEW 

This chapter reviews current literature on consumer behavior on the web, and 

compares theoretical models. The research model is also selected and hypothesized.    

2.1 Literature review 

Purchasing can be considered as humans’ socio-psychological behaviour. 

Therefore having a psychological background and knowledge of human behaviour is 

essential for marketers to better achieve their online marketing strategic goals. Several 

theoretical models have been proposed for human behaviour study in recent years that 

have been used in IT adoption, Marketing, and E-commerce fields. Theory of Reasoned 

Action (TRA), Theory of Planned Behaviour (TPB), Technology Acceptance Model 

(TAM) and Triandis Model are the most widely used Theories. A review of the empirical 

studies in this area [Lymayem, 2003] shows that Theory of Planned Behavior (TPB), 

Theory of Reasoned Action (TRA) and Technology Acceptance Model (TAM) are the 

most popular theories used to explain online consumer behavior. 
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2.1.1 Theory of Reasoned Action 

In an attempt to establish a relationship among Beliefs, Attitudes, Intentions, and 

Behaviours, Fishbein proposed the Theory of Reasoned Action (Fishbein  et al 1975).  

According to the theory, the determinant of a person's behaviour is his Intention to either 

perform or not to perform the specific behaviour. Theory of Reasoned Action specified 

two conceptually independent factors that, interacting together, and each weighting for its 

relative importance, determine Intention:   

1. Attitude towards the behaviour: a factor which considers the degree to which a 

person has about positively or negatively evaluating a specific behaviour.  Attitude is 

therefore determined by Behavioural Beliefs and Evaluation of Behavioural Outcomes.  

So, a person who strongly believes that positive outcomes will result from performing a 

particular behaviour will have positive attitudes towards that behaviour. Similarly, if a 

person strongly beliefs that a particular behaviour will have a negative outcome, then 

there will be negative attitudes towards that behaviour.   

2. Subjective norm: this factor is determined by the person’s normative beliefs—if 

certain important and influential individuals approve or disapprove of a particular 

behaviour and the person’s motivation to comply with the approvals/disapprovals of the 

important individuals. 

  

 

    

                            

                    

           

  Beliefs & 
Evaluation 

 
Attitude   

Subjective   
Norm 
 

Normative 
Beliefs  

Actual 
Behaviour 

Behavioral  
Intention     

Fig. 2: The Theory of Reasoned Action (TRA) 

 

Since the TRA works successfully to predict and explain only those behaviours 

that are under volitional control, there was an obvious confounding factor in studies 
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reliant upon TRA.  The obvious question was: what about behaviours that are not under 

full volitional control? Therefore there was a need to introduce a concept that takes into 

consideration the ability of the subject to perform the behaviour. This concept was 

introduced as perceived behavioural control to the TRA making this theory known as 

Theory of Planned Behaviour. 

2.1.2 Theory of Planned Behaviour (TPB) 

The Theory of Planned Behaviour (TPB) proposed by Ajzen(1985) is an extension 

of TRA. In addition to the constructs of attitude and subjective norm, TPB (figure 3) 

incorporates an additional construct of perceived behavioural control. It is to address the 

inability of TRA to account for conditions where individuals do not have total volitional 

control over their behaviour. Perceived behavioural control refers to one’s perceptions of 

the availability of skills, resources and opportunities that may either be inhibiting or 

facilitating behaviour. It addresses both internal control (e.g. a person’s skills and abilities 

or self efficacy) and external constraints (e.g. opportunities and facilities) need to perform 

behaviour. According to TPB, an actual behaviour is a function of behavioural intention 

and perceived behavioural control. Behavioural intention is determined by attitude, 

subjective norm and perceived behavioural control. It argues that perceived behaviour 

control (the individual's perception of his/her ability to perform the behaviour) influences 

both intentions and behaviour. This theory have received substantial empirical support in 

information systems and many other domains, and its constructs are easier to 

operationalize as well.( Limayem et.al, 2000). 
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Fig. 3: The Theory of Planned Behavior (TPB) (Pavlou, 2001) 
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Theory of Planned Behaviour was augmented by Limayem (Limayem et al, 2000) 

with two new constructs; personal innovativeness and perceived consequences. Hence his 

research model included all the hypothesized links of TPB as well as the new links 

explored in that research. Limayem hypothesized that personal innovativeness had both 

direct and indirect effects mediated by attitude, on intentions of innovation adoption. The 

indirect effect implying that innovative individuals are more likely to be favourable 

toward online shopping which in turn affects positively their intentions to shop on the 

internet. The direct link between innovativeness and intentions, on the other hand, meant 

to capture possible effects that are not completely mediated by attitude. The other new 

links added to TPB by Limayem (Fig.6) were the ones representing the potential effects 

of "perceived consequences." This construct was borrowed from Triandis’ model 

(Triandis, 1980). Lymayem suggested another change to Ajzen’s TPB model that 

consolidated all beliefs in to one construct, named perceived consequences.  

2.1.3 Technology Acceptance Model (TAM) 

The Technology Acceptance Model (TAM) proposed by Davis (Davis,1989) was 

derived from the Theory of Reasoned Action (TRA). While TRA is a general theory to 

explain general human behaviour, TAM is specific to IS usage. TAM was originally 

developed to understand the causal link between external variables and user acceptance of 

PC-based applications. TAM has been widely used as theoretical framework in the recent 
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studies to explain technology adoption, including the Internet and World Wide Web 

(WWW) (Brohinan, 1997; Lin & Lu, 2000; Al-Gahtani & King, 1999, cited by Vincent 

Cho and Iris Cheung, 2003). 

The constructs of perceived usefulness (PU) and perceived ease of use (PEOU) 

are two salient beliefs that form the basis of TAM. According to Davis (1989), Perceived 

Usefulness (PU) is “the degree to which a person believes that using a particular system 

would improve his or her job performance” while Perceived Ease of Use (PEOU) is “the 

degree to which a person believes that using a particular system would be free of efforts”. 

PU and PEOU reflect the beliefs about the task-value and user-friendliness of new 

information systems respectively. 

As presented in Figure 4, the model posits that actual usage is determined by 

users’ behavioural intention to use (BIU), which in turn is influenced by their attitude (A) 

and the belief of perceived usefulness (PU). Users’ attitude, which reflects favourable or 

unfavourable feelings towards using the IS system, is determined jointly by perceived 

usefulness (PU) and perceived ease of use (PEOU). PU, in turn, is influenced by PEOU 

and external variables. The external variables may include system design features, 

training, documentation and user support, etc. The logic inherent in the TAM is that the 

easier mastery of the technology, the more useful it is perceived to be, thus leading to 

more positive attitude and greater intention towards using the technology and 

consequently greater usage of the technology. 

A number of past studies explain how the beliefs of PU and PEOU lead to system 

use. A typical extension explores antecedents and determinants of perceived usefulness 

(PU) and perceived ease of use (PEOU). For example, in Karahanna & Straub (1999), the 

psychological origins of perceived usefulness and perceived ease-of-use were explored. 

The study also examined the causal relationships between PU and PEOU and the 

antecedents of other social psychological theories such as Triandis model and TRA. A 

second extension suggests the inclusion of social determinants of using a technology. 

Further extension suggests perceived user resources to be incorporated in the model to 

examine perceptions of adequate resources that can facilitate or inhibit behaviours. For 

example, in Fenech’s study, an additional construct of computer self-efficacy is added to 

improve the TAM’s predictive value for the usage of acceptance of WWW (Mathieson et 
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al, 2001). Later versions of TAM removed the attitude construct and link PU and PEOU 

to behaviour direct. 

External 
Variable 

Perceived 
Usefulness 

(PU) 

Perceived 
Ease of Use 

(PEOU) 

Attitude 
Towards 

Using(ATU)

Behavioral 
Intention to 
Use (BIU) 

Actual 
Use 

Fig.4: Technology Acceptance Model (TAM) (Davis, et al, 1989) 

 

2.1.4 Triandis Model 

Similar to TRA, TPB and TAM, Triandis model(Triandis,1980) assumes an 

attitude-intention-behaviour relationship. Triandis model, however, includes a number of 

relevant variables. The model, as presented in Figure 5, takes into account the important 

constructs such as habit, social factors and facilitating conditions. It postulates that the 

probability of performing an act is a function of (1) habits; (2) intention to perform the 

act; and (3) facilitating conditions. The intention of performing a particular behaviour is a 

function of the (a) perceived consequences; (b) social factors(including norms, roles and 

the self-oncept); (c) Affect (Chang & Cheung, 2001). Facilitating conditions refer to the 

necessary resources and supports to perform a behaviour for example, time, money, 

expertise, hardware, software, network connection, etc. The inclusion of this construct has 

made up the deficiency of TAM, which assumes that usage is volitional and that no 

barriers would prevent an individual from using an IS (Mathieson et al, 2001). 

Triandis model has been widely adopted in the studies of social and health 

behaviour and consumer behaviour. In recent studies, the Triandis model has been applied 

to technology adoption researches including the adoption of personal computer, 

internet/WWW and Executive Information System (EIS) (Chang & Cheung, 2001; Cheng 

et al, 2002; Cheung, Chang & Lai, 2000, cited by Vincent Cho and Iris Cheung,2003). 

For example, Triandis model and its extensions were used to understand the determinants 

of users’ intention for using the internet/WWW in working environments and for 
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shopping (Chang & Cheung, 2001; Cheung, Chang & Lai, 2000).The findings in Chang 

& Cheung’s study (2001) show that theoretical constructs in the Triandis model are useful 

in explaining the intention to use the Internet/WWW. Whereas, the modified model, 

which includes the constructs of perceived complexity, near-term and long-term 

consequences, provides a better fit. The new model shows that affect, social factors, 

facilitating conditions, and perceived near-term consequences all have positive impacts on 

the intention to use the WWW. Firstly, the modified model assumes that perceived 

complexity (in contrast to perceived ease of use in TAM) is a person’s perception, which 

is an ‘internal’ factor, and should therefore be put under the construct of perceived 

consequences. Secondly, while the Triandis model posits that facilitating conditions only 

affect the actual behaviour, the modified model postulates that facilitating conditions can 

have significant impacts on intention. It is similar to TPB that perceived behavioural 

control affects both the behavioural intention and actual usage. Thirdly, on the basis of 

the past studies on TAM, the modified model postulates that perceived complexity has 

positive impact on affect. That is, the users will feel happier if they perceive the computer 

technology is easy to use. Fourthly, consistent with the TRA that intention is a function of 

the subjective norm, the modified model assumes that social factors (including social 

norms and perceptions of the “significant others”) have positive impact on affect (Chang 

& Cheung, 2001).  

 

 

Affect 

Social 
Factors 

Perceived 
Consequences 

Habit 

Intentions

Facilitating
Conditions 

Behavior 

Fig.5 Schematic of the Triandis model (Chang & Cheung, 2001)   
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2.1.5 Innovation Diffusion Theory (IDT)  

Apart from the social psychological theories mentioned above, the innovation 

diffusion theory (IDT) is also relevant to account for the adoption of the online legal 

services. IDT explains the innovation decision process, the determining factors of rate of 

adoption and different categories of adopters. According to IDT, there are five important 

innovation attributes that explain the different rates of adoption by users, namely relative 

advantage, compatibility, complexity, trial ability, and observability. A sixth attribute of 

perceived risk is proposed in some other studies (www.comp.nus.edu.sg 

/~gohky/Ibank/ITUsage.htm). Among these attributes, only relative advantage, 

compatibility and complexity are consistently related to innovation adoption. (Chen et al, 

2000). 

2.2 Comparison of the theories 

Although the TAM, TRA, TPB and Triandis and IDT focus on different 

determinants to explain the consumer behavior in technology adoption, these theories 

share some similarities. Firstly, TRA, TPB, TAM and Triandis model assume an attitude-

intention-behavior relationship, that is, cognitive and normative or affective beliefs form 

attitude, which, in turn, has influence on behavioral intention and actual usage of 

behavior. Secondly, the perceived usefulness (PU) in TAM is similar to relative 

advantage in IDT and, to a certain extent, the perceived consequences in Triandis and 

TPB models. These constructs are cognitive component of individual’s attitude. The 

constructs of PU, relative advantage and perceived consequences in various models 

further justify the rationale in TRA that the beliefs about the consequences of the 

behavior are keys to the formulation of attitude towards the behavior. Thirdly, the 

construct of perceived ease of use (PEOU) in TAM is obviously close to the complexity 

construct in IDT, and perceived consequences in Triandis and TPB models. Fourthly, 

perceived behavioral control in TPB refers to one’s perception of whether a behavior is 

under his control and whether he has access to resources and opportunities required to 

facilitate a behavior (Ajzen, 1991). In this connection, facilitating conditions in Triandis 

model is related to the perceived behavioral controls in TPB. While the Triandis model 

posits that facilitating conditions only affect the actual behavior, the modified model 

postulates that facilitating conditions can have significant impacts on intention. It is 
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similar to TPB that perceived behavioral control affects both the behavioral intention and 

actual usage.  

Despite that TAM could explain most of the technology-driven systems in 

previous studies; it is insufficient to explain the prediction of online shopping that entails 

a greater degree of uncertainty as compared to physical product transactions. Indeed, trust 

and risk are integrated in the structures of TPB as control belief, acting on behavioral 

control and risk of security breach and privacy violation influencing attitude through 

perceived consequences (Pavlou, 2002). While TRA and TAM both assume volitional 

control over behavior and that no barriers would prevent an individual from commitment 

of the behavior out, the PBC construct of TPB (absent in the TAM) has been tested and 

used in IS research. Moreover “habit” denoted as one of the predictors of behavior and 

main constructs integrated in the Triandis Model, is not relevant to prior adoption stage of 

online shopping in Iran and can’t be conceptualized in this study. Another reason for not 

taking TAM model as our theoretical model is that according to some recent studies, the 

explanatory power of the TPB is somewhat better from the TAM for most IT studies 

[Kallol K.Baghchi et.al., 2002]. 

2.3 Research model and hypothesis 

 TPB model extended by Limayem (Limayem et al, 2000) provides the theoretical 

foundation for this research. Figure 6 presents the proposed research model. Each 

construct of our research model will be further elaborated and their relation with customer 

intentions to use online shopping will be justified.  
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2.3.1 Behavioral intention  

Behavioral intention refers to “instructions that people give to themselves to 

behave in certain way” (Triandis, 1980). In our model, behavioral intention refers to 

customer intention to shop online. From the perspective of customer behavior, it is 

customer intention to exchange information online, share confidential information and 

engage online transaction (Pavlou, 2001). Even though it is notionally implied that 

intentions lead to actions (Davis, 1989) it is beyond the scope of this research to measure 

actual transaction behavior in a longitudinal fashion. 

2.3.2 Perceived consequences 

According to Triandis(1980) each act or behavior is perceived as having a 

potential outcome that can be either positive or negative. An individual’s choice of 

behavior is based on the probability that an action will provoke a specific consequence. 

Taylor and Todd (1995) modeled a similar construct, perceived usefulness as an 

antecedent of attitude. Triandis on the other hand modeled the perceived consequences as 

a direct antecedent of intention. Lymayem believed that perceived consequences have 

both direct and indirect effects on intention, the indirect effects being mediated by 

attitude. Therefore we propose the first and second hypotheses as follow: 

Figure 6: Extended Theory of Planned Behavior 

Personal 
Innovativeness 

Behavioral
Control

quences 

Subjective 
Norms 

Attitudes Intention Actual 
Behavior 
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H1: There is positive effect between perceived consequence and intention to shop 

online. 

H2: There is positive effect between perceived consequence and attitudes 

2.3.3 Attitudes  

According to Fishbein & Ajzen(1975) “attitude is a learned predisposition to 

respond in a consistently favorable or unfavorable manner with a given object”. It is a 

positive or negative feeling about performing a particular behavior. Attitude is directly 

related to the intention because people will only have intention to perform behaviors 

towards which they have positive fillings. Therefore the third hypothesis is proposed as 

follows: 

H3: There is positive effect between attitude and intention to shop online. 

 In our proposed model except for the behavior control and subjective norms 

constructs, the perceived consequences and personal innovativeness are proposed to have 

positive influence on attitude; which in turn influences the behavioral intention. 

2.3.4 Personal Innovativeness 

Shopping on the Internet is an innovative behavior that is more likely to be 

adopted by innovators than non-innovators. It is thus important to include this construct in 

order to account for individual differences. Its inclusion has important implications for 

both theory and practice. From a theoretical perspective, the inclusion of personal 

innovativeness furthers our understanding of the role of personality traits in innovation 

adoption (Agarval and Prasad, 1998 cited by Limayem et al 2000). From the perspective 

of practice, the identification of individuals who are more likely to adopt online shopping 

can be very valuable for marketing purposes, e.g., market segmentation and targeted 

marketing. Rogers and Shoemaker (1971)   conceptualize the “personal innovativeness” 

construct as the degree and speed of adoption of innovation by an individual. 

According to Lymayem et al (2000) personal innovativeness has both direct and 

indirect effects, mediated by attitude, on intentions of innovation adoption. The indirect 

effect implies that innovative individuals are more likely to be favorable toward online 
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shopping, which in turn affects positively their intentions to shop on the Internet. Further 

support for this relationship comes from East (1993) who considers innovativeness to be a 

positive attitude toward change. The direct link between innovativeness and intentions, on 

the other hand, is meant to capture possible effects that are not completely mediated by 

attitude. Therefore, we propose the forth and fifth hypotheses as follow: 

H4: There is positive effect between personal innovativeness and intention to shop 

online. 

H5: There is positive effect between personal innovativeness and attitudes 

2.3.5 Subjective Norms 

The research literature shows support for the role of subjective norms on 

behavioral intentions. For example, in a cross-sectional comparison of pre- and post-

adoption of information technology use, Karahanna et al (1999) found that top 

management, supervisors, and peers significantly influenced adoption intention for both 

potential technology adopters and actual users. In addition, they found that MIS staff and 

friends were important influencers for potential adopters, while computer specialists 

played a significant role for actual users. In addition, Morris and Venkatesh (2000) 

investigated age differences in adoption intentions and continued use of information 

technology using the theory of planned behavior. They found that workers were strongly 

influenced by subjective norm, although age and length of exposure moderated the 

effects. Based on the TPB, it is expected that subjective norm will have an influence on 

the intentions of consumers to engage in online transactions. Therefore we propose our 

sixth hypothesis as follows: 

H6: There is positive effect between subjective norms and intention to shop online. 

2.3.6 Behavioral Control 

According to TPB, an actual behavior is a function of behavioral intention and 

perceived behavioral control. Behavioral intention is determined by attitude, subjective 

norm and perceived behavioral control. It argues that perceived behavior control (the 

individual's perception of his/her ability to perform the behavior) influences both 

intentions and behavior. 
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A positive relationship is found between behavioral control and intentions by 

Taylor and Todd (1995), who examined users in a computer resources centre, and Pavlou 

(2000) in e-commerce behavior. Overall there is strong theoretical and empirical support 

for the role of behavioral control on behavioral intentions. Applied to the context of 

online shopping, behavioral control would have a positive effect on such intentions if 

consumers do not have fears of opportunistic behavior from a web retailer. Therefore we 

propose the last hypothesis as follows: 

H7: There is positive effect between perceived behavior control and intention to shop 

online. 

Consumers have not widely adopted e-commerce, primarily because of trust-

related issues (Pavlou, 2002/03). Therefore, the influence of trust on consumer online 

transaction activities is fundamental in predicting e-commerce adoption (Pavlou, 2001; 

2002). And developing consumer trust is critical for the continued growth of e-commerce 

(Pavlou, and Ward 2002). Seller familiarity is considered as one the important sources of 

the trust in business world, and it also is realized as a measure of trust during our 

elucidating phase of the study. Table 1 illustrates all the proposed hypotheses to be tested 

in our research. 

 

 

 

 

 

 

 

 

 

  28



 

 

Table1. Summary of the Hypotheses 

 

Hypotheses Description 

H1 
There is a positive relationship between Perceived Consequences 

and Intention 

H2 
There is a positive relationship between Perceived Consequences 

and Attitude 

H3 There is a positive relationship between Attitude and Intention 

H4 
There is a positive relationship between Personal Innovativeness 

and Attitude 

H5 
There is a positive relationship between Personal Innovativeness 

and Intention 

H6 
There is a positive relationship between Subjective Norms and 

Intention 

H7 
There is a positive relationship between Behavioral Control and 

Intention 

In addition to the above mentioned hypotheses we have tested the links between 

the two dependant variables of our theoretical model i.e. “attitudes” and “intention” with 

respect to demographic variables, Age, and Education of the respondents. The result of 

the test was not significant for Age, but the regression between attitudes and education 

was significant at 0.01 significance level. (See details in Appendix B) 
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CHAPTER 3 

RESEARCH METHOD 

 

3. Research Method 
 

This chapter explains the research method applied to obtain data, data quality and the 

chosen type of research conduction strategy.  

3.1   Research Purpose 

Researches can be classified in three groups; exploratory, descriptive or 

explanatory (Saunders, et al 2000). 

At times, researcher may find it impossible to formulate a basic statement of the 

research problem. Exploratory research is used to develop a better understanding (Hair, et 

al 2003). Exploratory study is a valuable means of finding out what is happening, to ask 

questions, to seek new insight and to assess phenomena in a new light. It is particularly 

useful if researcher wish to clarify understanding of a problem. There are three principle 

ways of conducting exploratory research: searching the literature, talking to experts in the 

subject, conducting focus group interviews (Saunders, et al 2000).    

Descriptive research designs are usually structured and specifically designed to 

measure the characteristics described in a research question. The objective of descriptive 

research is to portray an accurate profile of persons and events of situations. It is 

necessary to have a clear picture of the phenomena on which researcher wishes to collect 

data prior to the collection of data (Saunders, et all 2000). Hypotheses, derived from the 
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theory, usually serve to guide the process and provide a list of what needs to be measured 

(Hair, et al 2003).     

Explanatory studies are designed to test whether one event causes another (Hair, et 

al 2003). Studies that establish causal relationships between variables may be termed 

explanatory studies. The emphasis here is on studying a situation or a problem in order to 

explain the relationship between variables (Saunders, et all 2000).  

All the three classes of researches are visualized in this study, but the purpose of 

the research is mainly descriptive and explanatory. It is descriptive because a clear 

theoretical model for online shopping adoption in Iran is described and tested by 

conducting a field survey. It is explanatory since relationships between the variables and 

online shopping are explained as well. It is somewhat exploratory since a belief elicitation 

is conducted to explore the attributes pertinent to Iranian online shopping business 

environment. Moreover, most of the recent literatures are explored to validate the 

outcome of belief elicitation concisely.         

3.2 Research Approach 

Research approach tends to be qualitative or quantitative. Quantitative research is 

one in which the investigator primarily uses post positivist claims for developing 

knowledge (i.e., cause and effect thinking, reduction to specific variables, and hypotheses 

and questions, use of instrument and observation, and the test of theories), employs 

instruments that yield statistical data (Creswell, 2003). Qualitative research is one in 

which the inquirer often makes knowledge claims based on constructivist perspectives 

(i.e., the multiple meaning of individual experiences, meaning socially and historically 

constructed, with an intent of developing a theory or pattern) or advocacy/participatory 

perspectives (i.e., political, issue oriented, collaborative or change oriented) or both. The 

researcher   collects open-ended, emerging data with the primary intent of developing 

themes from the data (Creswell, 2003).     

 Since the purpose is to test the conceptualized theoretical model, related 

hypotheses, and use the designed survey instrument, this is considered mainly a 

quantitative research. But it is also considered a qualitative research due to the fact that a 
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belief elicitation is conducted to explore attributes pertinent to Iran’s socio-economical 

and cultural environment.         

3.3 Research Strategy 

Strategy will be the root plan of researcher to answer the research questions. It 

will contain clear objectives, derived from research questions specify the sources from 

which researcher intend to collect data and consider the constraints that researcher will 

inevitably have such as access to data, time, location, money, and ethical issues (Thornhill 

et.al, 2003).  

Yin (1994) identified five research strategies in social science. These include 

experiments, surveys, archival analysis, histories and case studies. 

Most important factor for selecting research strategy is to identify the two types of 

research questions being asked. Research questions of “who”, “what”, “where”, and “how 

many/how much”, are the first category and the related strategies to be selected are 

Survey and Archival analysis depending on the research background. Research questions 

of “how” and “why” are the second category and the related strategies Experiment, 

History, and Case study could be selected.  

Considering the research questions that are based on “what” questions, belief 

elicitation and field Survey is found to be more appropriate strategy in this study. Survey 

is the appropriate strategy for quantitative study, and is a popular and common strategy in 

business research that is usually associated with the deductive approach. Survey allows 

the collection of large amount of data from a target population in a highly economical 

way. Questionnaire, structured observation and structured interviews fall into this strategy 

(Thornhill et. al., 2003).The purpose of belief elicitation in this study was to explore the 

attributes pertinent to Iranian customers’ behavior on online shopping. Although all of the 

explored attributes had found being reflected in the literatures, the collected attributes 

were distinct and unprecedented to earlier studies. The believe elicitation was conducted 

by means of four interviews with key-customers from different segments of automotive-

parts market. Four new measurement items were resulted from the belief elicitation 

survey. All other measurement items were adopted from Lymayem et al., and the frame of 
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references. Table2 illustrates TPB factors, the related measuring items used in designing 

the questionnaire, and their related references.  

The survey of intentions and beliefs was aimed at measuring intentions of online 

shopping, attitudes, personal innovativeness, perceived consequences, subjective norms, 

and behavioral control. A structured-questionnaire was designed and distributed among 

150 customers selectively chosen from the representative sellers and repair-shops of Isaco 

(affiliated parts-distributor of the biggest car manufacturer of Iran named Irankhodro ) 

and small retailers of the free market in Teheran. 

It is important to mention the paper’s empirical limitation in terms of measuring 

actual online behavior. Even though it is notionally implied that intentions lead to actions 

(Davis, 1989), due to time constraint it is beyond the scope of this research to measure 

actual shopping behavior in a longitudinal fashion. 

3.4 Sample Selection 

Researcher may draw conclusions about the entire population by selecting some of 

the elements in a population. There are several compelling reasons for sampling, 

including; lower cost, greater accuracy of result, greater speed of data collection and 

availability of population selection (Cooper & Schnider 2003).  

Sampling method selection depends on a number of related theoretical and 

practical issues. These include considering the nature of the study, the objectives of the 

study and the time and budget available. Traditional sampling method can be divided into 

two broad categories; probability and non-probability sampling (Samuel et. al., 2003). 

Probability sampling is most commonly associated with survey based research where 

researcher needs to make inferences from the sample about a population to answer the 

research questions or to meet research objectives (ibid). In probability sampling, sampling 

elements are selected randomly and the probability of being selected is determined ahead 

of time by the researcher. Non-probability sampling provides a range of alternative 

techniques based on researcher subjective judgment. In non-probability sampling the 

selection of elements for the sample is not necessarily made with the aim of being 

statistically representative of the population. Rather the researcher uses the subjective 

methods such as personal experience, convenience, expert judgment and so on to select 
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the elements in the sample. As a result the probability of any element of the population 

being chosen is not known. According to Samuel et. al., (2003) most common non-

probability sampling methods are; Convenience sampling, Judgment sampling, and Quota 

sampling. 

3.4.1 Convenience sampling 

In Convenience sampling, sample members who can provide required information 

and are more available to participate in the study are selected. Convenience samples 

enable the researcher to complete a large number of interviews cost effectively and 

quickly but they suffer from selection bias because of difference of target population 

(Hair et. al., 2003). 

3.4.2 Judgment sampling 

In Judgment sampling researcher’s judgment is used to select sample element and 

a specific purpose is involved. Some times it is referred as a purposive sample. Judgment 

sampling is more convenience and low cost involvement (Hair et. al., 2003). 

3.4.3 Quota sampling 

The objective of Quota sampling is to have proportional representation of the 

strata of the target population for the total sample and the certain characteristics describe 

the dimensions of the population (cooper & Schnider, 2003). 

Convenience sampling method is selected for this research, since respondents 

have to be computer and internet literate. Computer and internet illiteracy among Iranian 

consumers can be observed widely, and would cause gathering uncorrelated data if the 

number of illiterate members among the selected sample be considerable. Automotive 

spare-part customers are chosen as the target population, and the sample is mostly 

selected among the customers of Isaco company. As it is mentioned earlier, Isaco is the 

biggest distributor of automotive spare-parts in the country, and it is represented by more 

than thousand retailers and repair shops all over the country. In this case respondents had 

a prior experience of online ordering of the parts through an EDI (Electronic Data 

Interchange) system provided by Isaco.   
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3.5 Data Collection Methods 

Two types of data collection methods have been used in the study; face to face 

interviews, and field survey. Interviews were conducted for the data that was not 

documented. “One motivation for the choice of interviews is the fact that interviews can 

provide a lot of in-depth information and allows the researcher to follow up questions and 

ask complicated questions”, (Wiedersheim P. & Eriksson 1999). In-depth interviews are 

partly restrained from a questionnaire that controls certain issues to come forward. 

Thereby in-depth interviews correspond with the qualitative interview according to 

Holme &Solvang (1991). The interviewer exercises minimal control over the respondent 

(ibid). The advantage of face to face interview is that it guarantees the respondent’s full 

attention and the body language is visible. The disadvantages are the fact that it is more 

costly and difficult to set a time for the interview (ibid). According to Saunders et. al., 

2003 in semi-structure interview researcher have list of questions to cover the research 

area and it may vary from interview to interview. Tape-recording was used during the 

interviews whenever permitted by the interviewee. Four energetic and market experienced 

persons were interviewed in this study. Two of the key persons were selected among 

active retailers at Tehran’s central automotive spare parts market (the area is called as 

Cheragh-bargh), and the other two were selected among the sales representatives of Isaco 

Company. Exploring the beliefs about online shopping in Iran was the main objective of 

these in-depth interviews. During the interviews, participants were asked to do the 

followings: 

1. To specify possible consequences, both positive and negative, of online shopping in 

Iran. 

2. To enumerate conditions that would facilitate adoption of online shopping. 

3. To identify the social factors that would influence such behaviour (subjective norms). 

The main purpose of the in-depth interviews was to complete a list of formative 

items measuring the “perceived consequences,” “behavioural control,” and “subjective 

norms” constructs that were initially gathered from the literature. In brief, only primary 

data have been collected in this study and no secondary data have been used. Data are 

collected through face to face interviews and questionnaire conduction. Interviews were 

semi-structured, but the questionnaire was designed completely structured. Semi-

structured interview was used to get a detail idea about customer’s believes on online 
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shopping. The questionnaire consisted of 32 questions, and was sent to 75 customers from 

Tehran’s central market of automotive spare parts sellers, and 75 agents of Isaco 

Company. Only 11 responses from Tehran’s central market and 50 responses from Isaco’s 

agents were received. Overall 61 responses have been received and analyzed in next 

chapters. 

3.6 Data Validity and Reliability 

3.6.1 Validity 

The validity of a scale may be considered as the extent to which differences in 

observed scale scores reflect true differences among objects on the characteristics being 

measured, rather than systematic or random error. 

One widely accepted classification consists of three major forms of validity: 

Content validity, Criterion related validity and Construct validity [McTavish,D.G., 1997].  

3.6.1.1 Content Validity  

The content validity of a measuring instrument is the extent to which it provides 

adequate coverage of the research question. If the data collection instrument adequately 

covers the topics that have been defined as the relevant dimensions, we conclude the 

instrument has good content validity. Content validity is primarily concerned with 

inferences about test construction rather than inferences about test scores [Wayne F. 

Cascio, 1982]. Two steps have been taken to ensure content validity of the study. 

1. Efforts have been made to select only the scales that have been validated in 

prior literatures, but all dimensions of the constructs are covered.   

2. The scales explored by in-depth interviews are traced in the literature, and 

validated by pre-test attempts as well. 

3.6.1.2 Criterion-Related Validity 

Criterion related validity reflects the success of measures used for prediction or 

estimation (Degree to which the predictor is adequate in capturing the relevant aspects of 

the criterion). A questionnaire that correctly forecasts the online shopping behavior of 

customers has predictive validity. The predictive validity in this research is assessed by 

correlation between the measures and predicting factors [Thorndike and Hagen, 1985] 
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3.6.1.3 Construct Validity 

Construct validity answers the question “what accounts for the variance in the 

measure?” We have attempted to identify the underlying constructs being measured and 

determine how well the test represents them by correlation of the proposed test with 

established one.      

In attempting to evaluate construct validity, we consider both the theory and the 

measuring instrument being used. Construct validity is achieved by assessing high 

correlations with other scales designed to measure the same latent variable in the 

research. High level of reliability is also considered as evidence of construct validity 

[Naresh K., Marketing Research 2003]. 

Following steps have also been taken to ensure the validity of the study: 

1. Data is collected by in-depth interviews; the result is supported   conducting a 

quantitative survey by structured questionnaire. 

2. Interview and survey questions were selected based on literature review 

3. Data was collected from reliable sources, from experienced key customers. 

4. Survey questions were translated to Farsi and pre-tested by respondents from e-

commerce students at TMU University at Tehran, before starting the survey for 

the purpose of minimizing any translational mistakes and to check for any miss-

interpretations due to cultural differences.  

3.6.2 Reliability  

A measure is reliable to the degree that it supplies consistent results [Wilson E.J., 

1995]. Reliability is a necessary contributor to validity but it is not a sufficient condition 

for validity. Reliability is concerned with estimates of the degree to which a measurement 

is free of random or unstable error. Reliable instruments are robust and they work well at 

different times under different conditions. 

Internal consistency reliability is used to assess the reliability of the summated 

scales where several items are summed to form a total score. In a scale of this type, each 

item measures some aspect of the construct measured by the entire scale, and the items 
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should be consistent in what they indicate about the construct. This measure of reliability 

focuses on the internal consistency of the set of items forming the scale.  

 Among many tools to assess reliability, Cronbach’s alpha has the most utility for 

multi-item scales at the interval level of measurement [Cronbach L.J., 1951]. This 

coefficient varies from 0 to 1, and a value of 0.6 or less generally indicates unsatisfactory 

internal consistency reliability. Table8 illustrates alpha coefficients for all the measuring 

items of the study. 

A number of steps have been taken to ensure the reliability of the study: 

1. The whole conversations in the interviews were recorded and notes were taken 

simultaneously. After finishing the interviews recorded contents were cross-

checked with the written script to get the correct data.   

2. The theory selected for the study has been clearly described and research 

questions have been formulated based on the previous theories. Data has been 

collected based on the frame of reference that was drawn from the discussed 

theories. The objective was to ensure that if another investigator follow the same 

procedures and use the same study objects, the same conclusions would be 

made. 
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Chapter 4 

DATA ANALYSIS 

 

4. Data Analysis 

This chapter presents data collected through literature review, in-depth interviews 

and field survey. The qualitative data will be presented according to research questions, 

and the variables identified in the frame of references and by in-depth interviews will be 

presented along with detailed descriptions. Quantitative data gathered through the survey 

will be presented at the end.  

4.1 Data Description  

Identifying inaccurate or incomplete data is the first step of data analysis. Three 

common kinds of inaccuracies in our data are outliers, missing data, and inconsistent 

data.  

4.1.1 Outliers 

Outliers are data that lie outside the expected distribution. Some human judgment 

is necessary when examining the expected distribution and identifying outliers. Outliers 

contaminate the mean, so in addition to examining the mean, we check the values of the 

max and the min [Heiner- ITS 2004].  

In this study data driven by interviews are first checked and validated by the frame 

of references. Data gathered by field survey are verified for outliers using Minitab. In this 
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procedure data are standardized and the Z scores of the samples are calculated. Samples 

with the scores outside the range of -3<Z<+3 are considered outliers.  

Among 61 responses received only 1 was found to be outlier. Further analysis of 

responses by this respondent showed that she had an attitude totally against (Z= -3.15) 

online shopping. She also has received a score of Z= -2.98, for her perceived 

consequences which shows consistency with her negative attitudes toward online 

shopping intention.  

4.1.2 Missing data 

 Missing data are automatically checked during statistical analysis by SPSS, and 

the number of missing cases is reported in separate tables simultaneously. SPSS Missing 

Value Analysis provides the tools needed to diagnose missing data and take action. 

Most statistical procedures usually eliminate entire cases whenever they encounter 

missing data in any variable included in the analysis. So, although each individual 

variable may only have a small percent of missing data, when examined in combination, 

the total number of cases in the analysis is reduced drastically. 

Missing data can also lead to misleading results by introducing bias. Whenever 

segments of the target population do not respond, they become under represented in our 

data. In this situation, we end up not analyzing what we intended to measure. To 

compensate for under-representation of the respondents, missing data can be replaced 

with statistical estimates of what they would have answered. 

One popular naïve method is mean substitution. That is, take the average for those 

who answered the question and plug it into every case with a missing value for that 

variable. Then, if list wise deletion is employed, we will have more data to analyze than if 

the missing values had been left in place. However, mean substitution in general cannot 

be recommended. It is easy to see that if the mean is substituted in more than a handful of 

cases, then surely this adversely affects the estimated variance or standard deviation of 

the variable in question. Beyond that, estimated co-variances and correlations involving 

that variable are also adversely affected. Therefore, any subsequent analysis such as 

regression or factor analysis is suspect. 
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A better approach to missing value imputation is based upon the statistical method 

of maximum likelihood. The SPSS Missing Values Analysis module provides two 

methods for maximum likelihood estimation and imputation. In general, either of these 

methods are superior to naïve approaches such as list wise deletion, pair wise deletion, or 

mean substitution. In this study I have used SPSS Missing Value module and have 

regression filled all the missing values. Tables 3 to 7 show the number of missing values 

for demographic data. 

4.1.3 Inconsistencies 

  Inconsistencies affect correlation among measuring items. As mentioned earlier 

internal consistency is an approach to reliability of an instrument. The popular approach 

to overcoming this problem is to use the coefficient alpha. The coefficient alpha or 

Cronbach’s alpha is the average of all possible split-half coefficients resulting from 

different ways of splitting the scale items. Tables8 and 9 give coefficient of alpha for all 

items on the scale. This coefficient varies from 0 to 1, and a value of 0.6 and less is 

regarded as unsatisfactory internal consistency reliability [Cronbach L.J. 1951].  

4.1.4 Qualitative Data 

As discussed earlier, the extended theory of planned behavior is the basic model 

used in the study. This model is composed of seven variables known as perceived 

consequences, attitudes, subjective norms, personal innovativeness, behavioral control, 

intention, and online shopping behavior. Due to the time constraint, online shopping 

behavior which is a longitudinal study is not covered in this research. The remaining six 

factors have been tested in the cross-sectional study. All the reflective and formative 

measures validated in the study of Limayem 2002 have been adopted in our measuring 

model, except one of his measures for attitudes that asks respondents about enjoy-ability 

of purchasing through the web, since it is presumed that most of the respondents do not 

have consistent prior online shopping experiences, naturally their feeling of enjoyment 

during online shopping can not be conceptualized in this study. Instead, a measure was 

taken validated by Arti Sahni, 1994, about usefulness of online shopping. Four formative 

measuring items extracted from belief elicitation by face to face interviews have been 

added to the measurement model as discussed bellow: 
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Two of the measuring items extracted from the two of the interviews were about 

the “trust”. An interviewee (here called as interviewee A) proposed that “trust” is one of 

the important factors for online shopping. He further believed that familiarity is initially 

necessary to trust the seller. Another interviewee, (called here as interviewee B) believed 

that although trust is required to adopt online shopping, but in his view, a “well known 

product brand” would be sufficient for online shopping start-up.  

According to the literature, “trust” is defined as “the subjective assessment of one 

party that another party will perform a particular transaction according to his or her 

confident expectations in an environment characterized by uncertainty [Sulin Ba., Paul A. 

Pavolou, 2002]. According to Coleman, 1990 and Williamson, 1993, Three sources of 

trust are important in the business world; Familiarity, Calculative-ness, and Values. 

“Familiarity is due to repeated interaction that leads to trust or mistrust. Calculative-ness 

is a subjective assessment (calculation) of the costs and benefits to the other party of 

cheating. Values are institutional structures that encourage confidence in trusting behavior 

and good will”, ibid. 

Familiarity can be divided in to two main parts; product familiarity, and seller 

familiarity. Product familiarity can be captured by offering brand products, and from 

consumer view, purchasing a brand product will reduce the risk of fraudulent of product 

quality, and therefore positively affects attitudes toward on line shopping. To capture the 

effect of product familiarity in online shopping adoption a measure named product 

familiarity is added to the scales of measuring perceived consequences. Seller familiarity 

is at the other hand related to facilitating side of behavior control and captures other risks 

(such as receiving payment without delivering goods and etc). To capture this attribute, a 

measure called “trust to seller” was added to the scales measuring perceived behavioral 

control construct. The two measures are traced in the study by Sulin Ba., et al 2002. 

The third interview revealed that a new attribute should be measured on the side 

of subjective norms. The interviewee (called here interviewee C) proposed that beside the 

other three types of social norms (reflected in the main frame of reference), also a peer 

can influence online shopping adoption. Peer influence can well be conceptualized in the 

field of automotive spare-parts market. Therefore a new scale named as Peer Influence 

was added to the measuring scales of the social norms. The fourth interview (called here 

interviewee D) resulted in another extra belief. Interviewee D believed that on time 
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delivery is an important factor among perceived consequences attributes that could 

positively affect attitudes toward online shopping. This measurement item is added to the 

perceived consequences attributes. 

The participants also identified some infrastructural and social issues that will 

restrain and be obstacles to full development of e-commerce in Iran in the near future. 

Among the most identified and repeatedly mentioned issues were lack of credit cards and 

convenient payment means, imperfect legal system and lack of large scale 

telecommunication transmission capability (broadband). Although the infrastructure 

deficiencies believed to be important hindrances for online shopping in Iran, since it 

cannot be attributed to “individuals’ behavior”(which is our primary focus in this study), 

and  because of the rapidly changing condition of infrastructure of the country this issue is 

considered out of the frame of work of this study.  

Therefore the final state of the measuring scales prospected for the study is as 

illustrated in table2, and summarized as bellow: 

4.1.4.1 Intention 

 Three reflective items are used to measure intention constructs; all of which 

validated by Limayem, et. Al. 2002.        

4.1.4.2 Attitudes 

 Four reflective items are used to measure attitudes construct; three of which were 

validated by Limayem, et. Al. 2002, and the fourth one validated by Arti Sahni, 1994.  

4.1.4.3 Subjective Norms 

 Four formative items are used to measure social norms, three of which validated 

by Limayem, et. Al. 2002, and the fourth one was extracted from belief elicitation and its 

validity was acknowledged during a face to face meeting with Professor Dr. M. Khalifa at 

T.M.U.(Tarbiat Modarres University, Fall 2004).    

4.1.4.4 Personal Innovativeness 

 This construct is measured by four reflective items that were all validated by 

Limayem, et. Al. 2002. 
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4.1.4.5 Behavioral Controls 

 Eight formative items were used to measure this construct; one of which called 

“trust to seller” and extracted from belief elicitation was validated by Sulina Ba, Paul A. 

Pavlou, 2002 and the other called “credit facilitation” was validated by Pavlou and Chai, 

2002 . The rest of the items were validated by Limayem et al. 

4.1.4.6 Perceived Consequences 

 Nine items were used to measure this construct, seven of which validated by 

Limayem, et. al., 2002 and the last two called as familiarity and on time delivery were 

validated by Sulina Ba, Paul A. Pavlou, 2002. 
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Table 2: Measurement variables of online shopping 

Factor Measures and attributes of online shopping Reference 

 

Intention 

1. I intend to purchase through the web in near future. 
2. It is likely that I will purchase through the web in 

near future.  
3. I expect to apply internet as my shopping tool in 

near future.   

[1] 
[1] 

 
[1] 

 
Attitude 

1. Online shopping is a good idea.  
2. I like to shop online. 
3. Online purchasing is beneficiary  
4. Online shopping is exciting  

[1] 
[1] 
[2] 
[1] 

 
Subjective 

Norms 

1. Family  influence 
2. Media influence 
3. Friends influence 
4. Peer Influence 

[1] 
[1] 
[1] 
B.E. 

 

Personal 

Innovativeness

1. I am generally cautious about accepting new ideas 
2. I find it stimulating to be original in my thinking 

and behavior 
3. I am challenged by ambiguities and unsolved 

problems 
4. I must see other people using innovation  before I 

consider them 

[1] 
[1] 

 
[1] 

 
[1] 

 
 
 

Behavior 
control 

1. Site accessibility 
2. Web page loading speed  
3. Ability to navigate on the web 
4. Product description 
5. Transaction efficiency 
6. Navigation efficiency    
7. Credit facilitation 
8. Trust to seller 

[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[4] 

B. E.,[3] 

 
Perceived 

consequences 
 
 

1. Cheaper prices 
2. Risk of security breach 
3. Comparative shopping 
4. Convenient shopping 
5. Risk of privacy violation 
6. Improved customer service 
7. Saving time 
8. Familiarity 
9. On time delivery 

[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[1] 

B.E.,[3] 
B. E.,[3] 

[1] Lymayem et al, 2000 ; [2] Arti Sahni, 1994; [3] Ba and Pavlo,2002; [4] Pavlou andChai, 2002 ,B.E(Believe Elicitation) 
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4.1.5 Quantitative Data presentation  

Quantitative Data has been collected from the field survey, conducted based on 

the structured questionnaire, designed and composed of 32 questions. The measurement 

model has been developed based on the measures validated in the referenced literatures. 

A five point Lickert scale has been used to measure the variables, in all of which, 1 refers 

to “strongly disagree, 2 refers to “disagree”, 3 refers to “in between”, 4 refers to agree, 

and 5 refers to “strongly agree”. The average values of measured items for each 

constructs are given in figures 7 to12, and the explored data are summarized at Appendix 

C.   

4.1.6 Demographics 

The demographic profile of the respondents is described in tables3 to 7. 

 

Table3: Response Frequency 

 Sex Education Online

N     Valid 

      Missing

58 

3 

53 

8 

57 

4 

 

 

 

Table 4: Respondents Gender 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid      Female 

              Male 

              Total 

Missing  

Total   

1 

57 

58 

3 

61 

1.6 

93.4 

95.1 

4.9 

100.0 

1.7 

98.3 

100.0 

1.7 

100.0 
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  Table 5: Respondents Age 

N                                     Valid 
                                    Missing 
Mean 
Median 
Mode 
Std. Deviation 
Variance 
Skewness 
Std. Error of Skewness 
Kurtosis 
Std. Error of Kurtosis 
Range 
Maximum 
Percentile                          25 
                                          50 
                                          75         

52 
9 
35.96 
35.5 
26* 
8.749 
76.548 
0.369 
0.330 
-0.900 
0.650 
32 
54 
28.25 
35.5 
42.00 

*Multiple modes exist. The smallest value is shown 

 

Table6: Education Status 

Education 
Level 

Frequency percent Valid percent Cumulative 
percent 

Valid    U.H.   2 3.3 3.8 3.8 

              H 30 49.2 56.6 60.4 

             U.G. 6 9.8 11.3 71.7 

             B.S.  13 21.3 24.5 96.2 

             M.S. 1 1.6 1.9 98.1 

             PHD  1 1.6 1.9 100.0 

            Total 53 86.9 100.0  

Missing       8 13.1   

Total 61 100   
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Table7: Online Shopping Experience 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid        NO 
               YES 
               Total 
Missing     
Total 

47 
10 
57 
4 
61 

77.0 
16.4 
93.4 
6.6 

100.0 

82.5 
17.5 
100.0 

 

82.5 
100.0 

 

It is also important to note that we have tested the links between the two 

dependant variables of our theoretical model i.e. “attitudes” and “intention”, with 

demographic variables, Age, and Education of the respondents. The result of the test was 

not significant for Age, but the regression between attitudes and education was significant 

at 0.01 level. (See details in Appendix B) 

Figure7 illustrates distribution of mean values of the responses on the three 

measurement items of intention construct. On the x axis values represent measuring items 

successive numbers. On the y axis values represent mean values of collected responses. 

Figure7. Intention Scores Average 

4.13
3.73

4.2

1 

2 

3 

4 

5 

0 1 2 3 4 
Measuring Items

Scores 
averages 

 

 

Figure8 illustrates distribution of mean values of the responses on the four 

measurement items of attitude construct. Values on the x-axis represent the measuring 

items successive numbers. On the y-axis values represent mean values of collected 

responses.   
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4.07 4 3.81
4.27 

1 

2 

3 

4 

5 

0 1 2 3 4 5

Measuring Items

Scores 
Average 

 
Figure8. Attitudes Scores Average 

 

Figure9 illustrates distribution of mean values of the responses on the four measuring 

items of personal innovativeness construct. Values on the x-axis represent the measuring 

items successive numbers. On the y-axis values represent the mean values of collected 

responses. Result of the analysis shows that item 3 is not a reliable measurement scale 

(see Chapter 4). 

 

Figure 9 Innovativeness Scores Averages 

 

0 

1 

2 

3 

4 

5 

0 1 2 3 4 5 
Measuring Items

Scores 
Averages

 

 

Figure10 illustrates distribution of mean values of the collected responses on the 

eight measuring items of behavioural control construct. Values on the x-axis represent the 
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successive numbers of items, and values on the y-axis represent the mean values of the 

collected responses. 

  

3.82 

3.22
3.8

4.18
3.8 3.8 3.96 4.12 

4.49

0 

1 

2 

3 

4 

5 

0 1 2 3 4 5 6 7 8 9 10
Measuring Items

Scores 
Averages 

Figure 10: Perceived Consequences Scores Average   
 

 

Figures 11 and 12 illustrate the mean values of the responses on four items of 

social norms and nine items of behavioural controls respectively. Values on the x-axes 

represent numbers of successive items, and values on the y-axes represent the mean 

values of the collected responses.   

Figure11. Social Norm Scores

3.84 3.83 3.67 3.84

1 

2 

3 

4 

5 

0 1 2 3 4 5 
Measuring Items

Scores 
Average 
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0 

1 

2 

3 

4 

5 

0 1 2 3 4 5 6 7 8 9 
Measuring Items

Scores 
Average 

Figure12: Behavior control Scores Average 

 

As it is m  

that the items  

Technically cient of 

reliability. T nerally be 

s 

“acceptable” in m

 

measurement item

 

 

 

4.1.7 Measurement Reliability 

entioned earlier, Cronbach’s alpha coefficient is considered as evidence

 are measuring the same underlying latent construct consistently. 

 speaking alpha coefficient is not a statistical test, but it is a coeffi

hus if there is multi-dimensional data, Chronbach’s alpha will ge

low. Nunally, (1978) suggests that a coefficient of 0.7 or higher is considered a

ost studies, but  coefficients as low as 0.6 are also considered acceptable 

(Cronbach L. J., 1951). Table 8 provides the result of reliability analysis of the

s by PLSG. 
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Table8. Measurement Instrument Reliability 

Latent 
Factor 

Measurement Items Chronbach’s 
Alpha 

 
Intention 

1. I intend to purchase through the web in near future. 
2 It is likely that I will purchase through the web in near future.  
3. I expect to apply internet as my shopping tool in near future.  

 
.849 . 

 
Attitude 

1 Online shopping is a good idea.  
2. I like to shop online. 
3. Online purchasing is beneficiary  
4 Online shopping is exciting  

 
.900 

. 

. 

 
Subjective 

Norms 

1. Family  influence 
2 Media influence 
3. Friends influence 
4 Peer Influence 

 
.839 . 

. 
 

Personal 
Innovative

ness 

1. I am generally cautious about accepting new ideas 
2. I find it stimulating to be original in my thinking and behavior 
3. I am challenged by ambiguities and unsolved problems(Deleted)  
4. I must see other people using innovation  before I consider them  

 
.521 

 
 

Behavior 

1. site accessi
2. Web page loading speed  
3. Ability to navigate on
4. Product description 

 
 

bility 

 the web 

5. Transaction efficiency 
6. Navigation efficiency    
7. credit facilitation  
8. trust to seller 

.724 
Control 

 
 
 

Perceived 
consequenc

h 

lation 
r service 

 

 
.801 

es 

1. Cheaper prices 
2. Risk of security breac
3. Comparative shopping 
4. Convenient shopping 
5. Risk of privacy vio

e6. Improved custom
7. Saving time 
8. Familiarity 
9. On time delivery

 
 

Total items      32 Items .923 
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As it is shown in table8, all the measuring items of the constructs are reliable 

eness. Table9 presents total instrument’

is clear from table9 that one of the 

measur ss (Innov3), as seen also in Fig.9, is inconsistent 

with th en omitted the Cronbach’s alpha coefficient will be 

improv it. Therefore, the question “I am challenged by ambiguities 

a d uns from the analysis task. We will discuss this subject 

 Cronbach’s Alpha If Item Deleted 

urement Corrected Item 
Total Correlation 

Cronbach's Alpha if 
Item Deleted 

except the items of personal innovativ s 

Cronbach’s alpha if each item is deleted. It 

es for Personal Innovativene

is construct, and wh

ed to acceptable lim

n olved problems” is omitted 

more thoroughly in the next section. 

 

Table9.

Meas
Item 
Int. 1 0.809 0.916 
Int. 2 0.521 0.92 
Int. 3 0.818 0.916 
Att. 1 0.604 0.919 
Att. 2 0.664 0.918 
Att. 3 0.672 0.918 
Att. 4 0.817 0.917 

Innov. 1 0.333 0.923 
Innov. 2 0.621 0.919 
Innov. 3 -0.114 .929 * 
Innov. 4 0.338 0.923 
P.C. 1 0.522 0.92 
P.C. 2 0.213 0.924 
P.C. 3 0.617 0.919 
P.C. 4 0.696 0.918 
P.C. 5 0.382 0.922 
P.C. 6 0.597 0.92 
P.C. 7 0.636 0.919 
P.C. 8 0.607 0.919 
P.C. 9 0.745 0.917 
S.N. 1 0.64 0.918 
S.N. 2 0.584 0.919 
S.N. 3 0.488 0.92 
S.N. 4 0.462 0.921 
B.C. 1 0.308 0.923 
B.C. 2 0.323 0.923 
B.C .3 0.392 0.922 
B.C. 4 0.446 0.921 
B.C. 5 0.638 0.919 
B.C. 6 0.641 0.918 
B.C. 7 0.406 0.921 
B.C. 8 0.253 0.924 
* The total correlation is increased by deletion of the item 
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4.2 A

e the unique role of each variable in predicting 

the outcome, provides a measure of the total explanatory power of the model (R2), 

and provides an estimate of whether a variable is a statistically significant predictor or 

not << www.spss.com

nalysis of Constructs and hypothesis tests 

4.2.1 Making prediction by regression 

Multiple regressions, a general linear model technique, is one the most popular 

method for studying the relationship between an outcome variable and several 

predictors, or independent variables. It is often used with survey data, because it 

enables us to combine many variables into one predictive equation. In addition, 

multiple regression helps to determin

, 2003>>. 

In gene an lu t may be good 

predictors, or variables that we want to include for re  that are practical or 

theoretical.  

The first step in regression sis is to iden e predictors and the 

variable we want t re  of Intention include Attitudes, Perceived 

Consequences, Social Norms, Person ovativeness, a haviour Controls. The 

first results produced by SPSS are sh n table10. The alue is 0.61, therefore 

61% of the variation in intention is explained by these five predictors, using SPSS. 

The table shows that the set of predictors of “intention” to shop on line is statistically 

significant at the0.01 level (as shown in table 10, the “Sig e is lower than 0.01). 

This means that th a less than  one hundred ce that our regression 

results occurred by chance. 

The next st  determine which latent factors gnificant predictors of 

intention in the co t model. Fo  we check th .” column for values 

below approximately .05 levels at table 11. Three out of the five constructs meet this 

standard and they a ificant. Acc  to SPSS resu  can see that personal 

innovativeness and Social norms are not important factors for predicting customer 

intention to shop online in Iran. 

We then use the non-standardized coefficients in the B column to assess the 

effect of each predictor, and to test our hypotheses. For example, in the B column for 

ral, regression alysis should inc de only variables tha

asons

analy tify th

o ict. Five p pred dictors

al Inn nd Be

 R2 vown i

.” valu

ere is one in  chan

ep is to are si

nstruc r this, e “Sig

re sign ording lts, we
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“Attitudes” the value .312 means that for every one unit increase in the response to 

.312 units. To put it another way, if 

we compare customers who agree (score=4) that they have positive attitudes to shop 

on line

icting factors postulated as hypotheses H1, H3, H5, 

H6, and H7 have positive effect on “intention”. We can see from the “sig” column 

that for

 for social norm is negligible.  

yzed is attitudes. In the theoretical 

model there are two related independent variables, “perceived consequences” and 

“person

e is the only significant predictor of attitude, but 

personal innovativeness is non-significant. Therefore the hypotheses H2 is true, but 

H4 is r

this question, intention to shop on line increases 

 to customers who strongly agree (score=5), we then predict that overall 

intention to shop on line will be .312 units higher for the latter group. This 

relationship controls for the other variables in the model. In other words, we can make 

this absolute statement because multiple regressions automatically controls for all 

variables in the model. 

 Table 11 shows that all the coefficients in the correlation column are positive, 

indicating that the relevant pred

 H1 andH6 the tests are not significant at 0.05 significance level, and therefore 

H1 and H6 are rejected, but we fail to reject the hypotheses H3, H5, and H7. Note that 

coefficient B

The next step is to determine the relative importance or path coefficients of the 

variables using the standardized regression coefficient (Beta coefficient) from table 

11. Beta values, which vary from –1 to 1, are important to use when factors have 

different response scales. The higher the absolute value of Beta, the more important is 

the variable in predicting online shopping. In this case, we see that the most important 

predictors are “attitudes” toward online shopping (with Beta=0.291) and “behavioural 

control”(with Beta=0.285) among all other factors. 

The next dependent variable to be anal

al innovativeness”. Table10 illustrate the result of multiple regression analysis 

of “attitudes”. The test result on the set of predictors of attitudes is statistically 

significant, at the 0.01 significance level, and the correlation coefficients are also 

positive. To determine which factors are significant predictors of attitudes; it is 

necessary to look at the Significance column for the values approximately 0.05 at 

table 11. Perceived consequenc

ejected. This means that innovative customers who use internet more often are 

less willing to shop online than infrequent customers in Iran, after we take other 
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factors into account. This could be a key finding for e-marketers and specialists to 

explore. We will discuss about this problem in next chapter. 

The adjusted R2 value is 0.57; therefore 57% of the variation in attitudes is 

explained by these two predictors according to the analysis results by SPSS. The 

“perceived consequences” with regression coefficient of B=0.729 has main effect on 

attitudes.         

  

 Table10. Results of Regression Analysis (model summary and ANOVA) 

 
Model 

Sum of 
Squares 

 
Df 

Mean 
Square 

Adjusted 
R Square 

 
F 

 
Sig.c

Regression a            1  
Residual 
Total 

49.847 
27.599 
77.446 

5 
53 
58 

9.969 
.521 

.61 19.145 .000 

Regression b            2  39.342 2 19.6
Residual 
Tota

27.847 56 
71 

.497 
.571 39.558 .000 

l 67.169 58 
a: Pr

icients 

edictors: (Constant), P.C., Innov, B.C., S.N., Att., Dependent Variable: Int 
b: Predictors: (Constant), P.C., Innov, Dependent Variable: Att 
c: Significance = 0.01 
 
 
 

Table11. Significant Predictors of structural Model 

Unstandardized 
Coefficients 

Standardized 
Coeff

 
Model 

 

 B Std. Error Beta 
t 
 

Sig.c

(Constant)    a 

At
   1

t 
Innov 
B.C. 
S.N. 
P.C. 

-1.481 
.312 
.255 
.452 
.060 
.286 

.644 

.139 

.115 

.168 

.111 

.214 

 
.291 
.210 
.285 
.054 
.184 

-2.299 
2.247 
2.222 
2.691 
.539 

1.338 

.025 

.029 

.031 

.010 

.592 

.182 
(Constant)       2b 

P.C. 
Innov 

-.898 
1.054 
.093 

.581 

.136 

.107 

 
.729 
.082 

-1.546 
7.758 
.870 

.128 

.000 

.338 
a. Dependent Variable: Intention  
b. Dependent Variable: Attitudes   
c. Significance = 0.05 

 

So far we have analyzed relations between constructs and their significance, 

yet the relationship among the measurement factors and related constructs remains to 
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be analyzed. Estimates accuracy are biased downward by measurement errors when 

multiple regression technique is used (Gefen D, etal 2004), but PLS gives a better 

results. The combined analysis of the measurement and the structural model by PLS 

enables

s of fit test statistic is appropriate for PLS models, a general indication 

of the strength of a model can be derived from the average variance explained in 

endogenous constructs (Falk & Miller, 1992). Average variance explained in 

endoge which is 

considerably high, compared to previous literatures (e.g. Limayem, 2003 with 49 

percent).   

4.2 ng Predi y ing P l Least Squares (PLS) 

o en ining  and va  am a  in 

rec  because of ity odel laten  constructs under conditions of non-

no  allows to both 

specifying the relationships among the conceptual factors of interest and the measures 

underlying each construct. The result is a simultaneous analysis of relation between 

each construct and measures, and confirmation of hypothesized relationships at the 

theoretical level. T or each construct, 

provides more a  es ths among constructs, while they are biased 

downward by measuremen rs ng techniques such as multiple regression 

( ibid ).W S-G ersio b.02 (L eoller J. 1987) to perform the 

analy a holistic ma er ac y. Test gnificance were 

conducted using the bootstrap re-sampling proce (Cotterm t al, 1 . This 

techn all flect easures to be viewe ralle sures 

captu the same const  inte here all the path loadings are expected to 

be strong the standard approach for evaluation is used (i.e., 0.70 or higher path 

lo an be independent of one another in the case of 

formative measures, since they are viewed as items that create the “emergent factors.” 

In the formative case high loadings are not necessarily true. At this situation, Chin 

(Chin, 

 measurement errors of the observed variables to be analyzed as an integral 

part of the model, and the result is a more rigorous analysis of the proposed research 

model and, very often, a better methodological assessment tool (ibid). Although no 

formal goodnes

nous constructs in our model is 65.5 percent (as seen in Fig.13), 

.2 Maki ction b  Us artia

The PLS meth d has be  ga interest st use ong rese rchers

ent years  its abil  to m t

rmality and small to medium sample sizes(Chin W. 1998). PLS

he ability of PLS to include multiple measures f

ccurate tim paates of the 

t erro  when usi

e used PL raph v n 1.04 ohm

sis in nner and with high curac s of si

dure an e 992)

ique allows for the re ive m d as pa l mea

ring ruct of rest. W

adings). All item measures c

1998) suggests that the weighs of each item be used to assess their contribution 

to the overall factor. Figure 13 provides the results of testing the links of the structural 
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model using PLSG analysis technique. Table12 provides information regarding the 

weights and loadings of the measures to their respective constructs; weights are 

interpreted for formative measures while loading for reflective measures.  

4.3 Results and Discussion 

The first research question (RQ1) is answered using the result of literature 

review by selecting TPB as the theoretical model, and testing all its constructs to 

assure their statistical significance. The relations between intention to shop on line as 

dependent variable and its antecedents i.e. attitudes toward on line shopping, 

perceived behaviour control, perceived consequences, social norms, and personal 

innovativeness as independent factors, and the relations between attitudes and its 

antecedents, i.e. perceived consequences, and personal innovativeness at the other 

s 

perceiv

  

side were assessed applying both Multiple-Regression and PLSG techniques. It wa

found that all relations were positive and significant, except the link between 

ed consequences with intention by using both techniques and provided strong 

support for most of the hypothesised relationships. Although the relations between 

personal innovativeness with attitudes and social norms with intention were found to 

be insignificant by using multiple regression technique, but these two links cannot be 

considered insignificant by using PLS with t-values of 1.353 and 1.270 respectively. 

The effects of the five antecedents of intentions accounted for 69% of variance by 

using PLS (compared to 53% variance assessed by using PLS in the similar study 

conducted by Lymayem (Lymayem et.all, 2000). This is an indication of good 

prediction power of the theoretical model, and a promising figure regarding the 

contemporary phase (pre-adoption phase of online shopping) of the business 

environment in Iran. Perceived behaviour control had the most strong effect on 

intention with the path coefficient of 0.368 and attitude the second strongest effect 

with the path coefficient of 0.31 (the same ranking is obtained by multiple regression, 

although with somewhat different correlation coefficient values of 0.45 and 0.31  

respectively) emphasizing the important role of facilitating condition and respondents 

attitudes driving their intention to shop online. All the constructs have been compared 

with regard to their relative importance by using their loadings (for reflective 

variables) and weights (for formative variables). Behaviour control and attitudes were 

the two most important factors directly affecting intention to shop on line, and 
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perceived consequences was the more important antecedent factor of attitudes with 

the path coefficient of 0.717, indirectly effecting intentions. Perceived consequences 

had a considerably weaker effect on intention (consistent with the results of the 

Lymayem et al 2000’s study) with the path coefficient of 0.117 indicating that the 

ctor is mediated by attitude. Over 62% of the 

varianc

important part of the effects of this fa

e in attitudes is explained by perceived consequences and personal 

innovativeness. All of the path coefficients have been found significant except the 

path from perceived consequences to intention (consistent result is achieved by using 

regression technique, Table 11).  

Personal innovativeness was the third important antecedent factor for intention 

with path coefficient of 0.113, and social norm was the weakest antecedent factor with 

path coefficient of 0.109 (In this case the regression technique result was 

‘insignificant’ due to lower accuracy of the technique). The resulting tested model is 

shown in figure13.  

 

Figure13: Analysis result of TPB model test 
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The effects of the two antecedents intention and behavioural control on online 

shopping, was not covered in the study because of time constraint and cross-sectional 

nature of the research. 

Table12 provides information regarding the weights and loadings of the 

measures to their respective constructs; weights are interpreted for formative 

measures while loading for reflective measures. All reflective measures have 

reasonably high loadings with the majority above 0.70, therefore indicating 

convergent validity. Furthermore the reflective items were found to be significant at 

p<0.01 level Using PLS. 

tructs.     

For the case of perceived consequences two items that did not make any 

difference were cheaper price and convenient shopping, but the most important factor 

was product familiarity. For subjective norms peer influence was not significant but 

media influence was the most important factor, and for behavioural control ability to 

navigate, product distribution, credit facilitation and trust to seller were not 

significant, and transaction efficiency had the highest weight. 

 

 

 

 

 

 

 

At the side of formative measures five out of seven items for perceived 

consequences, three out of four items for social norms, and only four out of eight for 

behavioural control items were found contributing significantly to the formation of 

their respective cons
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Table12. Measurement Model Analysis Result (Bootstrap) 

Factor Variable Weight Loading St. error t-value 
Intention Int1  0.9630 0.0070 137.775 

Int2 
Int3 

0.7398 
0.9345 

0.0976 
0.0254 

7.5819 
36.7493 

Attitude Att1 
Att2 
Att3 
Att4 

 0.8894 
0.9039 
0.8445 
0.8824 

0.0597 
0.0403 
0.0544 
0.0382 

14.9068 
22.4397 
15.5336 
23.1281 

Innovativeness Innov1 
Innov2 

 0.6984 
0.8664 

0.1404 
0.0750 

4.9754 
11.5519 

Innov4 0.5947 0.1635 3.6376 
Pc Pc1 0.0710 

0.2064 

 0.1023 

0.1606 

0.694ns 

1.2853 

Pc3 
Pc4 
Pc6 
Pc7 
Pc8 
Pc9 

0.2381 
0.0020 
0.2982 
0.2446 
0.3341 

0.1568 
0.1515 
0.1602  
0.1756 
0.1341 

1.5190 
0.013ns 
1.8616 
1.3932 
2.4916 

Sn Sn1 0.3545   0.2898 1.2232 
Sn2    
Sn3 
Sn4    

0.6605 
0.2896 
-0.1974

0.2458 
0.2182 
0.2281 

2.6874 
1.3275 

-0.865ns 
Bc Bc1 

Bc2 
Bc3 
Bc4 
Bc5 
Bc6 

0.2047 
0.1076 
0.0041 
0.0018 
0.5744 
0.3690 

  0.1461 
0.1068 
0.0865 
0.1126 
0.2063 
0.171

1.4009 
1.007ns 
0.047ns 
0.016ns 
2.7841 

Bc7 
Bc8       

0.0017 
0.0704 

8 
0.1227 
0.0741  

2.1472 
0.013ns 
0.949ns 

 

 

Results of the analysis enable us to understand that customers’ intention to 

shop online is influenced firstly by behavioural control, and secondly by perceived 

consequences through attitudes. Using PLS analysis we gain critical insight into the 

relationship between these factors and Iranian customers’ intentions. 
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C

I LICAT N A CO C IO

5. Implication and c lusi

This chapter discusses the implications of the study in the context of previous 

studies and theoretical explanation o s pping be in  chapter 

is organized in two se Sec e discusses sul provides 

implications for future de t provements n hopping 

environm  Section two icate m ize over  a e research 

opportunities. 

5.1 Research Implications  

The purpose of this study was to use TPB (Theory of Planned Behaviour) to 

investigate factors that influence online shopping in Iran. The findings present strong 

support to the theoretical links of TPB as well as those augmented by Lymayem 

(Limayem, et. all. 2000). 

o 

improve online shopping environment in this country. Three out of eight formative 

variables of behavioural control were found to affect intention to shop online 

significantly. The study shows precisely that transaction efficiency, navigation 

efficiency and site accessibility were the most important measurement variables 

hapter 5 

MP IO ND N LUS N 

onc on 

f online ho haviour Iran. The

ctions. tion on  the re ts and 

velopmen s and im of existi g online s

ent. is ded d to sum ar all study nd futur

 The result of PLS analysis shows that 69 percent of variance in intention is 

explained by its antecedent predictors. Behavioural control has the strongest effect on 

the intention to shop online. Therefore it is essential to examine the factors affecting 

behavioural control of Iranian online shoppers before taking any intervention step t
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respectively .According to the finding most of the available sites in Iran are not 

designed to fulfil various aspects of online shopping transactions effectively.  

ransaction efficiency was the first formative measure that was significant 

facilitating condition affecting intention. This result is consistent with the finding of 

Ho (Ho and Wu, 1999) indicating that the quality of the logical support during online 

transactions leads to higher customer satisfaction. In addition to the fast retrieval of 

inform ent discussed earlier, web designers and 

marketers should consider the delivery component of the transactions. Prompt 

deliver erceptions 

(Buttle

cond important formative measure found. 

Navigation efficiency is

t list navigation alone explained as much 

as 61% of the sales. Hyperlinks also facilitate the access to relevant information. They 

d accurate. Indeed most of the sites in Iran are 

designed by computer specialists, and more or less they lack business orientation.  

s of Lohse and Spiller (1998a) indicating that promotion of 

web sites generated traffic and sales. They also found that a higher number of “store 

entranc

T

ation and the ease of the paym

y of the merchandise is also very important to online customers’ p

r P. et al, 1998). 

 Navigation efficiency was the se

 a measure to assess self-efficacy, indicating the ability to 

navigate in the web. This result is expected since online shopping is only possible for 

consumers who are able to use the web. The importance of this factor is emphasized 

by many authors. Lose and Spiller (1998a) cited by Limayem et al 2002, for example 

have urged web designers to carefully think of their online store layout in order to 

facilitate navigation. They found that produc

should be well labeled, consistent, an

The results show that site accessibility is the third important facilitating 

conditions of online shopping in the country, as shown in Table 12. This result is 

consistent with the finding

es” lead to an increase of the number of web site visitors and produced higher 

sales. Moreover, Dholakia and Rego (1998) found that the number of links to a 

commercial home page from other web sites resulted in a significant increase of its 

daily hit-rate. Marketers can promote their business web sites by including their links 

in other cybermalls, by negotiating reciprocal links with other commercial web sites, 

and by submitting the web site addresses to important search engines. 
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 Results of the study show that about 62% of the variance in attitudes is 

explained by perceived consequences and personal innovativeness. Considering the 

relatively lower level of prior internet experience in Iran this result is very promising 

compar

by Jonna J. Turku center, 2003). Novak, Hoffman and Yung 

(2000) 

es. 

According to Coleman, 1990 and Williamson, 1993 familiarity is one of the main 

sources

iggin, cited by 

Limayem 2000, found that consumers with online shopping experiences believe that 

web-based business support all these three phases. Offering guarantees and warranties 

ed to the reported results obtained earlier at the other countries by using the 

same theory (referred in the frame of references). Prior Internet experience has been 

found to be an important factor affecting the decision of the consumers in internet-

based commerce (Black et al. 2002, Shim et al. 2001, Cited by Jonna J. Turku center, 

2003). Prior Internet experience smoothens online shopping experience by decreasing 

the perceived risk (Schoenbachler & Gordon 2002, Cited by Jonna J. Turku center, 

2003), increasing confidence and therefore increasing positive attitudes (Miyazaki & 

Fernandez 2001, Cited 

Cited by Jonna J. Turku center, 2003 found out that as people gain more 

experience and skills in Internet use and perceive to be in control of their online 

actions, they tend to use the Internet for task-oriented activities such as work or 

purchases. 

The results also indicated that the link between perceived consequences and 

attitude is significant, with path coefficients of 0.717. In fact the relation between 

perceived consequences and attitude is found to be the strongest one among all others. 

 The result (Table12) shows that familiarity is the most important variable 

affecting attitudes of the online shoppers indirectly through perceived consequenc

 of trust in business transactions. Product familiarity is a formative measure 

extracted by belief elicitation in the earlier phase of the study (refer to chapter 4 

section “qualitative data”). Therefore we suggest online marketers in Iran to start with 

offering mainly brand products. From customer view, purchasing a brand product will 

reduce the risk of fraudulent, and therefore positively affects attitudes toward online 

shopping.  

The second important variable affecting perceived consequences was found to 

be improved customer services. Pre-purchase, purchase and post-purchase interactions 

should be covered for customer service and support. Rhee and R
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is also 

time delivery (the formative measure explored during the belief elicitation 

phase o

er time in Web sites (Raman and Leckenby, 1998). In fact it is difficult to 

attract 

an effective way of improving online shopping customer service and makes 

commercial web pages popular (Dholakia et al, 1998). 

The results also indicated that the “saving time” was an important formative 

measure of perceived consequence of online shopping. Bellman et al found that the 

amount of discretionary time available to shoppers is an important predictor of online 

buying. If the checkout process, for example, is more complicated than necessary, 

customers might get frustrated and the sales can be easily lost (Lohse et al, 1998). 

Thus, web designers should make it easy and quick for online shoppers to review and 

empty all or part of the content of the shopping cart. The use of consistent menus to 

allow online customers to review and change the content of the shopping cart from all 

the pages of the site is highly recommended (Spiller et al, 1998). Also considering the 

transportation and traffic problem of the big cities, online shopping can be the best 

shopping channel to resort. 

 On 

f the study) was also found as the last significant item influencing attitude to 

shop online. Indeed prompt delivery in online shopping is as important as in 

traditional shopping (Butler and Peppard, 1998).      

The link between perceived consequences and intention with path coefficient 

of 0.117 and t=0.827 was found insignificant.  

It was also found that personal innovativeness construct has weaker links with 

attitudes and intentions to shop online, reflecting the idea that innovative customers in 

Iran are less favourable, and less likely to intend online shopping. This finding can be 

explained by the fact that, ideally, innovative persons in Iran have positive attitudes 

toward online shopping but they face many hindrances when they intend to shop 

online. Experienced users who enjoy the Web and use it frequently are more likely to 

spend short

innovative individuals’ intention to shop online using inefficient and time 

consuming channels (the problems attributed to infrastructural shortcomings in the 

country, as discussed earlier).    
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The next significant link of the structural model was between subjective norms 

and intentions to shop online. Media influences had the most significant effect on 

intention and peer influences( the measure that was explored during the belief 

elicitat

of this research field. The contribution to online shopping 

behaviour can be summarized as

 generalizing the application 

of the study approach across the field of studies and online shopping environments. 

This study provides broad understanding of the customer behaviour on online 

shoppin

 intention of covering a market resided among the ten 

topmost market revenues in Iran, but the sample size was limited  practicality to the 

internet literate respondents( it was necessary to select only internet literate 

ion) had insignificant effect on intention. Friend influences and family 

influences were the next significant measures (with weights of 0.289 and 0.354 

respectively). Therefore, online marketers should promote their sites on the radio, TV, 

and newspapers.  

5.2 Contribution to Online Shopping Behaviour Research 
Field 

The results of this research contribute directly to the body of knowledge by 

adding to cumulative results of previous studies and the overall field of online 

shopping behaviour of customers and assessment research. The results also support 

the theoretical explanations 

: 1) repetition of the method in a different culture and 

with a different population; 2) confirmation of the theoretical explanations and major 

findings by the findings that are consistent with those of previous studies, and are 

explainable by the established theoretical explanations; 3)

5.3 Limitation of the study  

g and factors that influence their behaviour. However, limitations exist. The 

limitations of the study can be discussed by the terms depth limit and breadth limit. 

The depth of the thesis is limited to the ability to explain more variances of attitude 

and intention to online shopping. The findings provide the overall knowledge about 

the subject. Three out of four measures explored in belief elicitation phase of the 

study were found significant, yet certain variables remain to be explored for further 

investigation of the unexplained variances. 

The breadth of the study is limited to the sample of the population. Although 

the sample was selected with the
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respond

nities for future research extend from the limitations of this dissertation 

as well as respond to possibilities in implementation. For future research, it is necessary to 

d, the 

ative ness of the sample, cross-cultural issues, and the respondents’ degree of 

exposur

es 

that resulted in interesting practical implications for web designers and marketers 

ural control, subjective norms, and perceived 

conseq

Although the theoretical perspectives helped in identifying several variables of 

online 

ents to avoid inconsistency of the gathered data.)  Therefore, the implications 

of this research should only be applied to other population with caution. Second, this 

research was conducted with respondents in the same culture. Therefore, cross-

cultural implications were not provided.  

5.4 Opportunities for Future Research 

The opportu

apply careful consideration regarding sample of populations. As already discusse

represent

e to western culture require careful attention. This also leads to the need to repeat this 

research in a cross-cultural design with more than one population. In addition, controls or 

measurements of cultural exposure could provide valuable information. 

5.5 Conclusion and suggestions 

 This study was aimed to investigate the factors affecting online shopping 

intentions and behaviour in Iran. The final results indicate that the Theory of Planned 

Behaviour provides a good background for understanding of these factors. Coupling 

belief elicitation with prior research allowed us to obtain a set of formative measur

about the critical drivers of behavio

uences for online shopping in Iran. The results also show support for the 

importance of considering the personal innovativeness construct in the online 

shopping context. Nonetheless, approximately 31% of the variance in the intention to 

shop online in Iran remains unexplained. Future research should use more elaborate 

models incorporating additional antecedent factors.  

Future research should use actual measures of online shopping behaviour and 

assess the number of purchases as well as the number of products bought over time. 

shopping behaviour, this study like prior studies falls short of recognizing more 

important antecedents of intentions of online shopping. One of the draw back of this 

study is that the target population selected is not a good representative of Iran’s 

population.  Convenience sampling is also a restrictive factor in generalizing the 
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results of the study. Continuation of the study is suggested to be conducted in a more 

popular section of local market and by covering the actual shopping behaviour.   The 

findings are consistent with the cumulative results from previous research and support 

theoretical explanations in the field.  
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Appendix A 
 

 Measurement Items 

Table A1 illustrates the questionnaire measurement items. Table A2 shows five 

point Lickert scale used to measure all items. 

 
 

 

Table A1: Measurement variables of online shopping 

Factor Measures and attributes of  online shopping Reference

Inten  future. 

r future. 

[1] 

[1] 

tion 1. I intend to purchase through the web in near
2. It is likely that I will purchase through the web in near future. 
3. I expect to apply internet as my shopping tool in nea

[1] 

 1. Online shopping is a good idea. [1] 

Attitude 2. I like to shop online. 
3. nline purchasing is beneficiary 
4.

[1] 
[2] 
[1] 

 O
 Online shopping is exciting 

 
Subjective 

Norms 

1. Family  influence 
2. Media influence 
3. Friends influence 
4. Peer Influence 

[1] 
[1] 
[1] 

B.E. 
 

Personal 
Innovativen

ess 

1. I am generally cautious about accepting new ideas 
2. I find it stimulating to be original in my thinking and behavior 
3. I am challenged by ambiguities and unsolved problems  
4. I must see other people using innovation  before I consider them 

[1] 
[1] 
[1] 
[1] 

 
 

Behavior 
control 

1. Site accessibility 
2. Web page loading speed  
3. Ability to navigate on the web 
4. Product description 
5. Transaction efficiency 
6. Navigation efficiency    
7. Credit facilitation 
8. Trust to seller 

[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[4] 

B. E.,[3] 
 
 
 

Perceived 
consequen

ces 

1. Cheaper prices 
2. Risk of security breach 
3. Comparative shopping 
4. Convenient shopping 
5. Risk of privacy violation 
6. Improved customer service 
7. Saving time 
8. Familiarity 
9. On time delivery 

[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[1] 

B. E.,[3] 
B. E.,[3]  

[1] Lymayem et al, 2000 ; [2] Arti Sahni, 1994; [3] Ba and Pavlo,2002; [4] Pavlou andChai, 2002 ,B.E.(Believe Elicitation) 
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Tab

Strongly Disagree

le A2: Measuring Scale 

 

 

 

 

 

 

 

 

 

 

Disagree 

Neutral Agree Strongly 

Agree 

1 2 3 4 5 
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AppendixB

 Demographic Regression Analysis 

Analysis of variance for demographic variables: 

: Attitude versus Age; The regression equation is 

tt. = 4.14 - 0.0052 Age 

52 cases used, 9 cases contain missing values 

redictor      Coef  SE Coef      T      P 

Constant     4.1393   0.7419   5.58  0.000 

ge        -0.00521  0.02006  -0.26  0.796 

 = 1.25319   R-Sq = 0.1%   R-Sq(adj) = 0.0% 

Analysis of Variance 

ource                DF      SS     MS     F      P 

Regression          1   0.106  0.106  0.07  0.796 

esidual Error  50  78.524  1.570 

Total                 51  78.630 

Regression Analysis: Attitude versus Education; The regression equation is 

tt. = 2.86 + 0.411 Educ.code 

redictor    Coef  SE Coef     T      P 

onstant   2.8638   0.4369  6.55  0.000 

Educ.code  0.4106   0.1508  2.72  0.009 

 = 1.15983   R-Sq = 12.7%   R-Sq(adj) = 11.0% 

Analysis of Variance 

ource          DF      SS     MS     F      P 

Regression       1   9.977  9.977  7.42  0.009 

esidual Error  51  68.605  1.345 

Total           52  78.583 

egression Analysis: Intention versus Age; The regression equation is 

Int. = 3.65 + 0.0087 Age 

2 cases used, 9 cases contain missing values 

 

Regression Analysis

A

P

A

S

S

R

 

A

53 cases used, 8 cases contain missing values 

P

C

S

S

R

R

5

  75



 

Predictor     Coef  SE C

Constant    3.6491   0.7513  4.86  0.000 

oef     T      P 

S = 1.26899   R-Sq = 0.4%   R-Sq(adj)

0.295  0.18  0.671 

cation; The regression equation is 

oef     T      P 

dj) = 1.1% 

ource          DF      SS     MS     F      P 

0 

Age        0.00869  0.02031  0.43  0.671 

 = 0.0% 

Analysis of Variance 

Source          DF      SS     MS     F      P 

Regression       1   0.295  

Residual Error  50  80.517  1.610 

Total           51  80.812 

Regression Analysis: Intention versus Edu

Int. = 3.51 + 0.194 Educ.code 

53 cases used, 8 cases contain missing values 

Predictor    Coef  SE C

Constant   3.5069   0.4505  7.78  0.000 

Educ.code  0.1944   0.1555  1.25  0.217 

S = 1.19585   R-Sq = 3.0%   R-Sq(a

Analysis of Variance 

S

Regression       1   2.236  2.236  1.56  0.217 

Residual Error  51  72.933  1.43

Total           52  75.170 
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Appendix C 
 Measurement M
     

odel analysis 

stimate

 

Result of BootStrap E  
Measurement Mode(Loading)--BootStrap

 
 

Entire 
Sample 
estimate 

Mean Standard 
of 

Subsamples 
error  T-Statistic  

int  INT3  0.9345 0.9375 0.0240 38.9115 
 INT1  0.9630 0.9657 0.0077 124.8453 
 INT2  0.7399 0.7218 0.1145 6.4630 

pc  PC1  0.6214 0.5441 0.1843 3.3716 
 PC2  0.2968 0.2782 0.1332 2.2279 
 PC4  0.6883 0.6539 0.1395 4.9357 
 PC3  0.6386 0.6201 0.1175 5.4339 
 PC5  0.2551 0.2324 0.1328 1.9203 
 PC6  0.6790 0.6042 0.1368 4.9636 
 PC7  0.7528 0.6598 0.1543 4.8780 
 PC8  0.7547 0.7168 0.0997 7.5705 
 PC9  0.7568 0.7250 0.0885 8.5473 

att  ATT1  0.8895 0.8649 0.0605 14.7085 
 ATT2  0.9051 0.8911 0.0459 19.6991 
 ATT3  0.8431 0.8426 0.0555 15.2042 
 ATT4  0.8824 0.8770 0.0370 23.8787 

innov  INNOV1  0.6984 0.6622 0.1470 4.7518 
 INNOV4  0.5946 0.5760 0.1528 3.8907 
 INNOV2  0.8664 0.8547 0.0695 12.4616 

sn  SN2  0.9055 0.8485 0.1088 8.3228 
 SN4  0.5053 0.4472 0.1627 3.1060 
 SN1  0.7961 0.7421 0.1426 5.5810 
 SN3  0.7579 0.6929 0.1322 5.7344 

bc  BC1  0.5549 0.5626 0.1857 2.9876 
 BC3  0.3486 0.3030 0.1606 2.1703 
 BC4  0.5284 0.4733 0.1868 2.8285 
 BC2  0.4365 0.4037 0.1290 3.3838 
 BC5  0.9063 0.8437 0.0816 11.1068 
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 BC6  0.8126 0.7664 0.1046 7.7716 
 BC7  0.4465 0.4239 0.1611 2.7716 
 BC8  0.2261 0.2386 0.1582 1.4289 

Measurement Mode(Weight)--BootStrap

 
Entire 

Sample 
Mean 

of 
Standard 

 
T-Statistic  error  

estimate Subsamples 
0.3956 0.3989 0.0310int  INT3  12.7690 

 0.4198 0.4220 0.0280INT1  14.9870 
   0.3056 0.2962 0.0434INT2 7.0388 

pc  PC1  0.0681 0.1288 0.1174 0.5803 
   -0.1427 0.0899 -1.5875 PC2 -0.1363
 PC4  0.0053 0.1714 0.1219 0.0435 
 PC3  0.2187 0.2811 0.1558 1.4033 
 PC5  0.0382 0.1232 0.0872 0.4382 
 PC6  0.2827 0.2399 0.1480 1.9099 
 PC7  0.2450 0.2637 0.1507 1.6254 
 PC8  0.4299 0.4030 0.1549 2.7756 
 PC9  0.1931 0.1446 1.3357 0.2074

att  ATT1  0.2512 0.2398 0.0246 10.2027 
 ATT2  0.2941 0.2973 0.0260 11.2980 
 ATT3  0.2721 0.2883 0.0433 6.2840 
 ATT4  0.3184 0.0404 7.8764 0.3239

innov  INNOV1  0.3583 0.3486 0.0965 3.7111 
 INNOV4  0.2915 0.3004 0.1105 2.6380 
 INNOV2  0.6653 0.1201 5.5389 0.6649
SN2  0.6605sn  0.6279 0.2439 2.7085 
 SN4  -0.1974 -0.3251 0.2448 -0.8063 
 SN1  0.3545 0.4285 0.2960 1.1978 
 SN3  0.2896 0.2508 1.1548 0.2782
BC1  0.2047 0.1594 1.2843 bc  0.2344
 BC3  0.0041 0.1055 0.0830 0.0494 
 BC4  0.0018 0.1302 0.0923 0.0195 
 BC2  0.1077 0.1331 0.0947 1.1374 
 BC5  0.5743 0.5396 0.1745 3.2913 
 BC6  0.3690 0.3208 0.1764 2.0917 
 BC7  0.0017 0.1815 0.1207 0.0141 
 BC8  0.0704 0.0934 0.7536 0.1137

Structural Mode tral--BootS p

 Entire 
Sample 

Mean 
of 

Standard 
error   

T-Statistic  
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 estimate Subsamples 
 0.1170 0.2212 0.1265pc->int  0.9252 
 0.7170 0.7317 0.0893pc->att  8.0262 
 att->int  0.3090 0.2383 0.1260 2.4521 
 innov->att  0.1200 0.1475 0.0940 1.2772 
 innov- int  > 0.1130 0.0835 1.3528 0.1104
 sn->int  0.1090 0.1291 0.0858 1.2704 
 0.1328 2.7707 bc->int  0.3680 0.3787
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o Structural 
Model  

Factor , Resid W Loading ual and eights

Construct  
Indicator Mean  Stdev  Loading  Residual  Weight  

INT3 4.186441 1.224387 0.934500 0.126700 0.395600 

INT1 4.118644 1.314177 0.963000 0.072600 0.419800 int  

INT2 3.745763 1.409246 0.739900 0.452600 0.305600 

PC1 4.576271 0.968529 0.621400 0.613900 0.068100 

PC2 3.542373 1.381179 0.296800 0.911900 
-

0.142700 

PC4 4.246102 1.087244 0.688300 0.526200 0.005300 

PC3 4.101695 1.309052 0.638600 0.592100 0.218700 

PC5 3.653390 1.257867 0.255100 0.934900 0.038200 

PC6 4.362203 0.864996 0.679000 0.539000 0.282700 

PC7 4.644068 0.866278 0.752800 0.433300 0.245000 

PC8 4.271186 1.229389 0.754700 0.430400 0.429900 

pc  

PC9 4.491525 0.971541 0.756800 0.427300 0.193100 

ATT1 4.101695 1.169953 0.889500 0.208800 0.251200 

ATT2 4.067797 1.257589 0.905100 0.180700 0.294100 

ATT3 3.881356 1.365647 0.843100 0.289200 0.272100 
att  

ATT4 4.293220 1.098724 0.882400 0.221400 0.318400 

INNOV1 3.638305 1.348032 0.698400 0.512200 0.358300 

INNOV4 3.762712 1.489492 0.594600 0.646400 0.291500 innov  

INNOV2 4.310169 0.968592 0.866400 0.249300 0.665300 

SN2 3.813559 1.224387 0.905500 0.180100 0.660500 

SN4 3.847458 1.323704 0.505300 0.744700 
-

0.197400 

SN1 3.844915 1.242935 0.796100 0.366200 0.354500 
sn  

SN3 3.672034 1.318152 0.757900 0.425600 0.289600 

BC1 3.847458 1.349503 0.554900 0.692000 0.204700 

BC3 3.789831 1.335677 0.348600 0.878500 0.004100 

BC4 4.189831 1.195638 0.528400 0.720800 0.001800 

BC2 3.186441 1.287534 0.436500 0.809500 0.107700 

BC5 3.809831 1.121227 0.906300 0.178700 0.574300 

BC6 3.891695 1.093544 0.812600 0.339600 0.369000 

BC7 4.052203 1.209463 0.446500 0.800600 0.001700 

bc  

BC8 4.101695 1.360716 0.226100 0.948900 0.070400 

 
Correlation of Latent Variables

 
int  pc  att  innov  sn  bc  

int  1.000      

pc  0.715 1.000     

att  0.702 0.782 1.000    

innov  0.557 0.540 0.508 1.000   

sn  0.568 0.492 0.473 -0.476 1.000  

bc  0.719 0.656 0.524 -0.466 0.548 1.000 
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Reliability and AVE

Construct  
Composite 
Reliability  

AVE  Cronbach Alpha  

int  0.914311 0.782701 0.849273 

pc  0.845637 0.398996 0.801048 

att  0.932279 0.774973 0.900048 

innov  0.768091 0.530678 0.579534 

sn  0.836618 0.570855 0.839603 

bc  0.771698 0.328921 0.724312 

 
Factor Structure Matrix of Loadings and Cross-Loadings

Scale Items  
int  pc  att  innov  sn  bc  

INT3  0.9509 0.6703 0.6410 0.5580 0.5889 0.6741 

INT1  0.9799 0.7199 0.7318 0.5482 0.5481 0.7055 

INT2  0.7529 0.5236 0.5033 0.3780 0.3772 0.5514 

PC1  0.3679 0.6323 0.5714 0.0777 0.3967 0.3066 

PC2  0.1225 0.3020 0.3216 0.0597 0.0612 0.1221 

PC4  0.5204 0.7004 0.5299 0.5028 0.3819 0.5761 

PC3  0.5261 0.6498 0.4521 0.2903 0.2501 0.4575 

PC5  0.1766 0.2596 0.2112 0.1456 0.2056 0.2147 

PC6  0.3819 0.6909 0.6428 0.4154 0.3176 0.3595 

PC7  0.4771 0.7660 0.6636 0.4049 0.2561 0.4188 

PC8  0.5810 0.7679 0.5714 0.4116 0.4155 0.4926 

PC9  0.6243 0.7700 0.5349 0.4545 0.4491 0.7095 

ATT1  0.4886 0.6611 0.9051 0.4994 0.2815 0.3782 

ATT2  0.6760 0.7017 0.9210 0.4063 0.4322 0.4009 

ATT3  0.6296 0.6324 0.8579 0.4508 0.3939 0.4827 

ATT4  0.6963 0.7899 0.8979 0.4679 0.5547 0.5928 

INNOV1  0.3985 0.2943 0.1844 0.7107 0.3106 0.2754 

INNOV4  0.3106 0.1978 0.1649 0.6050 0.4254 0.1630 

INNOV2  0.5005 0.5812 0.6049 0.8816 0.3745 0.4926 

SN2  0.5236 0.5090 0.4703 0.5381 0.9214 0.4915 

SN4  0.2922 0.4228 0.3433 0.3302 0.5142 0.3625 

SN1  0.4603 0.4215 0.3722 0.3817 0.8101 0.4690 

SN3  0.4382 0.3406 0.3689 0.2032 0.7712 0.4782 

BC1  0.4058 0.3101 0.3959 0.1568 0.2056 0.5647 

BC3  0.2549 0.2864 0.4981 0.2666 0.1649 0.3547 

BC4  0.3864 0.3982 0.3789 0.3219 0.1791 0.5377 

BC2  0.3192 0.2708 0.2541 0.2354 0.1966 0.4442 

BC5  0.6628 0.6419 0.5133 0.5248 0.4708 0.9222 

BC6  0.5943 0.5065 0.3190 0.2900 0.5402 0.8269 

BC7  0.3265 0.3785 0.1661 0.1649 0.2006 0.4543 

BC8  0.1654 0.2423 0.1291 0.0861 0.3341 0.2301 

 
Factor Score t Variableof Laten s

int  
pc  att  innov  sn  bc  

-2.6212 -0.1692 -0.0276 -0.2365 0.1941 -1.1133 

0.8164 0.4920 0.6047 0.8121 1.0894 0.8162 

0.8164 -0.3898 0.6357 0.8822 0.7336 1.0239 
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-1.1193 0.1614 0.1908 0.0848 0.5499 0.5305 

0.3827 0.3202 0.8386 -0.3767 0.1941 -0.8994 

0.8164 0.0170 0.8386 -0.8274 0.6990 -0.8288 

0.8164 0.9045 0.8386 1.0779 1.0894 1.3629 

0.0632 0.6138 0.4246 0.3910 0.9533 -0.6844 

0.4933 0.3254 0.5488 0.1549 -0.5175 -0.0767 

-2.6212 -4.3168 -2.9118 -2.6330 -1.9867 -3.0562 

0.8164 0.8422 0.3341 -1.6103 0.0365 0.6990 

-1.6555 -1.3934 -1.7595 -2.5629 -1.8110 -1.1655 

-1.1193 0.0670 -1.0366 0.5971 -0.4254 -0.9836 

-1.6519 -2.2418 -2.9118 0.1252 -0.5996 -1.2900 

-1.7538 -1.7294 -0.5380 -0.1109 -1.8110 -2.1203 

-0.9024 -0.2544 -0.6227 -1.7504 -0.9863 -0.2203 

0.3827 0.4546 0.8386 0.1549 -0.0256 0.3215 

0.8164 0.6174 0.8386 1.0779 0.2105 -0.0963 

-1.7618 -2.0044 -0.8374 -2.3672 -1.7455 -1.4719 

0.8164 0.6138 0.8386 0.1549 1.0894 0.0023 

-0.0430 0.7085 0.3900 -0.0408 1.0894 0.6574 

0.8164 0.9455 0.8386 1.0779 1.0894 1.0053 

0.8164 0.6540 0.8386 1.0779 0.0104 0.9220 

-0.0510 0.6781 0.8386 1.0779 -2.0783 -1.3431 

-0.2599 -1.2131 -0.7468 0.1252 0.1941 0.0138 

-1.5449 -1.5328 -2.3323 -0.6873 -1.2060 -0.6339 

0.5995 0.3288 0.8386 0.2951 -0.9078 -0.5577 

0.8164 0.6478 0.8386 0.6865 0.6630 0.6824 

0.8164 0.9455 -0.3878 -2.1418 0.0104 0.8885 

-0.4767 -1.2420 -0.8028 0.1252 0.6630 -1.3872 

0.8164 -0.9221 -0.4033 -0.8830 1.0894 -0.1810 

-1.5449 -0.2020 -0.5321 -1.6103 -0.4650 0.5861 

0.1738 0.1856 0.4055 -0.2958 0.0104 -1.0443 

0.8164 0.3995 0.8386 1.0779 -0.0125 -0.4305 

-1.7618 -0.0508 -1.4697 0.1252 -0.2322 -1.9087 

0.8164 0.9406 0.8386 1.0779 0.5844 1.0193 

0.8164 1.1075 0.8386 0.7217 1.0894 1.3598 

0.5995 0.1192 -1.1049 0.1953 0.1941 1.2215 

0.8164 0.0172 0.8386 0.6164 0.5975 -0.0106 

0.3827 0.0569 -0.8374 0.2805 -0.9994 0.5069 

0.8164 0.5154 0.8386 0.6164 0.3432 1.2792 

0.8164 0.5471 -0.0586 -0.0408 -1.4472 0.9872 

-0.0510 -0.2466 0.8386 0.0147 1.0894 1.0283 

0.1658 0.5834 0.4246 -0.3363 0.3302 0.0669 

0.8164 0.4041 0.8386 1.0779 -0.4159 0.4697 

-0.5830 -1.1937 -0.8411 0.2951 -2.2064 0.3459 

0.1738 1.0185 -0.3542 0.3910 -0.6011 0.1214 

0.3827 -0.2915 0.1908 -0.8274 0.5189 0.2077 

0.5995 0.1490 0.1908 0.8121 1.2385 0.8704 

-0.5793 -0.5142 -0.2983 0.1252 -0.0256 0.1898 

0.8164 0.7719 0.8386 1.0779 1.2385 1.3083 

-1.3281 -1.3401 -1.5757 -1.7801 -0.5916 -1.3957 

-0.2599 0.9151 0.4401 0.0293 0.1105 -0.5615 

-0.6855 0.3794 0.4401 -1.0636 -2.2634 -0.5266 

0.8164 0.7085 0.8386 0.1549 0.0104 0.8507 
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0.8164 0.7389 0.8386 1.0779 1.0894 1.3629 

0.8164 0.7389 0.3900 0.8121 1.0894 0.4627 

0.8164 -0.1340 -1.6690 1.0779 1.0894 0.6602 

0.3827 0.7481 0.8386 0.5463 1.0894 0.1573 

 

o tr imResult f BootS ap Est ate 
M en oa ooeasurem t Mode(L ding)--B tStrap

 
 

Entire 
Sample 
estimate  

Mean 
of 

Subsamples  

Standard 
error  

T-Statistic  

int  INT3  0.9345 0.9349 0.0252 37.0357 

 INT1  0.9630 0.9642 0.0079 121.3885 

 INT2  0.7399 0.7318 0.0956 7.7363 

pc  PC1  0.6214 0.5634 0.1791 3.4701 

 PC2  0.2968 0.2936 0.1496 1.9836 

 PC4  0.6883 0.6644 0.1340 5.1361 

 PC3  0.6386 0.5944 0.1442 4.4275 

 PC5  0.2551 0.2392 0.1420 1.7965 

 PC6  0.6790 0.6202 0.1291 5.2603 

 PC7  0.7528 0.6759 0.1449 5.1956 

 PC8  0.7547 0.7144 0.1156 6.5287 

 PC9  0.7568 0.7000 0.1233 6.1387 

att  ATT1  0.8895 0.8771 0.0574 15.5055 

 ATT2  0.9051 0.8960 0.0518 17.4857 

 ATT3  0.8431 0.8390 0.0620 13.5962 

 ATT4  0.8824 0.8813 0.0392 22.4920 

innov  INNOV1  0.6984 0.6537 0.1433 4.8753 

 INNOV4  0.5946 0.5250 0.1943 3.0595 

 INNOV2  0.8664 0.8816 0.0603 14.3698 

sn  SN2  0.9055 0.8392 0.1087 8.3279 

 SN4  0.5053 0.4861 0.1900 2.6596 

 SN1  0.7961 0.7225 0.1567 5.0794 

 SN3  0.7579 0.7285 0.1236 6.1320 

bc  BC1  0.5549 0.5515 0.1410 3.9341 

 BC3  0.3486 0.3399 0.1792 1.9456 

 BC4  0.5284 0.4974 0.1920 2.7517 

 BC2  0.4365 0.3846 0.1279 3.4139 

 BC5  0.9063 0.8529 0.0775 11.7016 

 BC6  0.8126 0.7359 0.1210 6.7182 

 BC7  0.4465 0.3776 0.1634 2.7320 

 BC8  0.2261 0.2349 0.1481 1.5264 

Measurement Mode(Weight)--BootStrap

 
 

Entire 
Sample 
estimate  

Mean 
of 

Subsamples  

Standard 
error  

T-Statistic  

int  INT3  0.3956 0.3967 0.0280 14.1119 

 INT1  0.4198 0.4198 0.0256 16.4047 

 INT2  0.3056 0.3023 0.0366 8.3571 

pc  PC1  0.0681 0.1190 0.1011 0.6736 

 PC2  -0.1427 -0.1323 0.0875 -1.6309 

 PC4  0.0053 0.1800 0.1420 0.0373 
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 PC3  0.2187 0.2638 0.1546 1.4148 

 PC5  0.0382 0.1218 0.0822 0.4649 

 PC6  0.2827 0.2305 0.1467 1.9277 

 PC7  0.2450 0.2751 0.1778 1.3776 

 PC8  0.4299 0.4071 0.1565 2.7466 

 PC9  0.1931 0.1960 0.1421 1.3592 

att  ATT1  0.2512 0.2465 0.0253 9.9405 

 ATT2  0.2941 0.2968 0.0283 10.3921 

 ATT3  0.2721 0.2744 0.0459 5.9272 

 ATT4  0.3184 0.3242 0.0386 8.2468 

innov  INNOV1  0.3583 0.3323 0.0926 3.8684 

 INNOV4  0.2915 0.2561 0.1248 2.3352 

 INNOV2  0.6653 0.6984 0.1216 5.4718 

sn  SN2  0.6605 0.6237 0.2168 3.0472 

 SN4  -0.1974 -0.3364 0.2355 -0.8383 

 SN1  0.3545 0.3522 0.2853 1.2426 

 SN3  0.2896 0.3363 0.2347 1.2341 

bc  BC1  0.2047 0.2358 0.1522 1.3453 

 BC3  0.0041 0.1314 0.0964 0.0425 

 BC4  0.0018 0.1555 0.0986 0.0183 

 BC2  0.1077 0.1509 0.1059 1.0170 

 BC5  0.5743 0.6004 0.1901 3.0210 

 BC6  0.3690 0.2988 0.1665 2.2163 

 BC7  0.0017 0.1649 0.1186 0.0143 

 BC8  0.0704 0.1126 0.0888 0.7927 

Structural Model- rap-BootSt

 
 

 
Entire 

Sample 
estimate  

Mean 
of 

Subsamples  

Standard 
error  

T-Statistic  

 pc->int  0.1170 0.2348 0.1415 0.8269 

 p   c->att 0.7170 0.7422 0.0791 9.0635 

 a t  tt->in 0.3090 0.2399 0.1420 2.1760 

 innov->int  0.1130 0.1052 0.0835 1.3539 

 sn->int  0.1090 0.1266 0.0853 1.2779 

 bc->int  0.3680 0.3714 0.1303 2.8245 

 innov->att  0.1200 0.1468 0.0868 1.3824 

 

Resul ckKn timt of Ja ife Es ate 
Measure de(Lo Jament Mo ading)-- ckKnife

 
 

Entire 
Sample 
estimate 

Mean 
of 

Subsamples 

Jackknife 
estimate 

Standard 
error  

T-Statistic 
Standard 

error 
(Adjusted) 

T-Statistic 
(Adjusted) 

int  INT3  0.9345 0.9346 0.9308 0.0251 37.3654 0.0352 26.4252 

 INT1  0.9630 0.9630 0.9608 0.0080 121.0243 0.0112 85.5898 

 INT2  0.7399 0.7397 0.7520 0.1011 7.5039 0.1417 5.3068 

pc  PC1  0.6214 0.6200 0.7039 0.1883 3.7694 0.2640 2.6658 

 PC2  0.2968 0.2963 0.3259 0.1603 2.0500 0.2248 1.4498 

 PC4  0.6883 0.6876 0.7270 0.1554 4.7194 0.2178 3.3376 

 PC3  0.6386 0.6379 0.6819 0.1303 5.2767 0.1827 3.7317 

 PC5  0.2551 0.2547 0.2770 0.1616 1.7288 0.2266 1.2226 
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 PC6  0.6790 0.6778 0.7478 0.1185 6.3670 0.1661 4.5028 

 PC7  0.7528 0.7513 0.8421 0.1384 6.1368 0.1940 4.3400 

 PC8  0.7547 0.7538 0.8088 0.1133 7.2003 0.1588 5.0921 

 PC9  0.7568 0.7557 0.8200 0.1178 7.0201 0.1652 4.9647 

att  ATT1  0.8895 0.8893 0.8997 0.0462 19.6286 0.0648 13.8815 

 ATT2  0.9051 0.9051 0.9068 0.0331 27.5921 0.0465 19.5135 

 ATT3  0.8431 0.8431 0.8454 0.0532 16.0282 0.0746 11.3354 

 ATT4  0.8824 0.8824 0.8833 0.0379 23.5043 0.0531 16.6225 

innov INNOV1 0.6984 0.6979 0.7281 0.1234 5.9518 0.1730 4.2092 

 INNOV4 0.5946 0.5942 0.6203 0.1525 4.1015 0.2138 2.9006 

 INNOV2 0.8664 0.8665 0.8578 0.0550 15.7409 0.0771 11.1321 

sn  SN2  0.9055 0.9042 0.9804 0.1016 9.7281 0.1425 6.8798 

 SN4  0.5053 0.5045 0.5533 0.2037 2.7396 0.2856 1.9375 

 SN1  0.7961 0.7949 0.8635 0.1431 6.0866 0.2006 4.3045 

 SN3  0.7579 0.7571 0.8065 0.1468 5.5391 0.2059 3.9173 

bc  BC1  0.5549 0.5542 0.5982 0.1827 3.3024 0.2561 2.3355 

 BC3  0.3486 0.3480 0.3816 0.2072 1.8579 0.2904 1.3139 

 BC4  0.5284 0.5273 0.5932 0.2025 2.9544 0.2839 2.0894 

 BC2  0.4365 0.4358 0.4775 0.1472 3.2714 0.2064 2.3136 

 BC5  0.9063 0.9050 0.9795 0.0653 15.1374 0.0915 10.7053 

 BC6  0.8126 0.8114 0.8810 0.1042 8.5279 0.1461 6.0310 

 BC7  0.4465 0.4458 0.4878 0.1906 2.5817 0.2672 1.8258 

 BC8  0.2261 0.2256 0.2523 0.2274 1.1190 0.3189 0.7914 

Measure de(We acment Mo ight)--J kKnife

 
 

Entire 
Sample 
estimate 

Mean 
of 

Subsamples 

Jackknife 
estimate 

Standard 
error  

T-
Statistic  

Standard 
error 

(Adjusted) 

T-Statistic 
(Adjusted) 

int  INT3  0.3956 0.3956 0.3930 0.0308 12.7769 0.0435 9.0346 

 INT1  0.4198 0.4197 0.4227 0.0294 14.3943 0.0415 10.1783 

 INT2  0.3056 0.3055 0.3126 0.0373 8.3703 0.0528 5.9187 

pc  PC1  0.0681 0.0687 0.0362 0.1528 0.2366 0.2161 0.1673 

 PC2  
-

0.1427 
-0.1421 -0.1790 0.1338 -1.3380 0.1892 -0.9461 

 PC4  0.0053 0.0072 -0.1076 0.2671 -0.4026 0.3778 -0.2847 

 PC3  0.2187 0.2196 0.1673 0.2580 0.6485 0.3648 0.4585 

 PC5  0.0382 0.0385 0.0236 0.1780 0.1323 0.2517 0.0936 

 PC6  0.2827 0.2811 0.3773 0.2114 1.7846 0.2990 1.2619 

 PC7  0.2450 0.2445 0.2719 0.2728 0.9968 0.3858 0.7049 

 PC8  0.4299 0.4293 0.4650 0.1669 2.7865 0.2360 1.9704 

 PC9  0.1931 0.1921 0.2512 0.2215 1.1342 0.3132 0.8020 

att  ATT1  0.2512 0.2511 0.2541 0.0167 15.1836 0.0237 10.7364 

 ATT2  0.2941 0.2941 0.2915 0.0234 12.4854 0.0330 8.8285 

 ATT3  0.2721 0.2721 0.2699 0.0338 7.9779 0.0479 5.6412 

 ATT4  0.3184 0.3185 0.3148 0.0314 10.0169 0.0444 7.0830 

innov INNOV1 0.3583 0.3580 0.3767 0.0884 4.2618 0.1250 3.0135 

 INNOV4 0.2915 0.2913 0.3047 0.1075 2.8352 0.1520 2.0048 

 INNOV2 0.6653 0.6655 0.6532 0.1188 5.4966 0.1681 3.8867 

sn  SN2  0.6605 0.6594 0.7218 0.2634 2.7407 0.3725 1.9380 

 SN4  
-

0.1974 
-0.1982 -0.1486 0.3376 -0.4403 0.4774 -0.3114 

 SN1  0.3545 0.3546 0.3468 0.3493 0.9929 0.4940 0.7021 

 SN3  0.2896 0.2896 0.2879 0.2974 0.9681 0.4206 0.6846 



 

BC1  0.2047 0.2045 0.2168 0.2023 1.0718 0.2860 bc  0.7579 

 BC3  0.0041 0.0048 -0.0339 0.1639 0.2071 0.2318 - -0.1465 

 BC4  0.0018 0.0011 0.0424 0.1959 0.2164 0.2771 0.1530 

 BC2  0.1077 0.1068 0.1570 0.1885 0.8330 0.2666 0.5890 

 BC5  0.5743 0.5741 0.5835 0.2142 2.7245 0.3029 1.9265 

 BC6  0.3690 0.3679 0.4306 0.1998 2.1557 0.2825 1.5243 

 BC7  0.0017 0.0022 -0.0255 0.2471 -0.1033 0.3495 -0.0730 

 BC8  0.0704 0.0703 0.0784 0.1309 0.5989 0.1851 0.4235 

Structural Model--JackKnife

  
Entire 

Sample 
 estimate 

Mean 
of 

Subsamples 

Jackknife 
estimate 

Standard 
error  

T-
Statistic 

Standard 
error 

(Adjusted) 

T-Statistic 
(Adjusted) 

 
pc-
>int  

0.1170 0.1198 -0.0462 0.2337 
-

0.1976 
0.3306 -0.1397 

 
pc-
>att  

0.7170 0.7181 0.6531 0.1060 6.1602 0.1499 4.3559 

 
att-
>int  

0.3090 0.3065 0.4545 0.1756 2.5875 0.2484 1.8297 

 
innov-
>int  

0.1130 0.1133 0.0963 0.1160 0.8299 0.1641 0.5868 

 
sn-

  
0.1090 

>int
0.1093 0.0913 0.1209 0.7549 0.1710 0.5338 

 
bc-
>int  

0.3680 0.3677 0.3877 0.1539 2.5195 0.2176 1.7816 

 00 0.1203 0.1013 0.1319 0.7684 
innov-
>att  

0.12 0.1865 0.5434 
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A ix D
Tab-delimit Mis ch
 

ATT1ATT2 A T3  INNOV2 
 BC  BC SN C C PC8 PC9 

5 
5  5 4 1 4. .3
5 5 5  
4 4 4 3 3 5 2 4 2 5 4 5 4 5 
5 5 5 5 5 5 1 3 3 5 3 5 5 3 
5 5 5 5 5 5 4 4  5 5  4 
5  5  5  5 5
 5 4 5 4 5 5

5 5 5 4 5 4 3 3 5 5 5 5 4 2 4 3 5 5 4 2 2 2 5 4 5 4 5 5 5 4 
1 1  1 1 1
4 5 5 5 1 5 3 4 5 5 5 4 5 5 5 3 1 3 5 5 4 5 5 5 5 
3 2  1 2 3 5
3 3  5 5 2 4.3 3 2 5 1 3 3 5 5 5 5 2 2 5 5 4.26 1 5 5 5 5 5 
1 1 1  4 1 5 4  3
5 5 3 5 1 1 
4 3  5 5 3 
5 5  4 4 3 5
5 5 5 5 5 5 5 5 5 5 1 5 5 1 4 5 1 5 5 5 5 1 5 5 5 5 1 5 5 5 5 
3 3  2 3 3 5
5 5 5 3 3 5 5 5 3 5 3 4 3 5 5 5 5 5 5 5 3 4 5 5 4 5 5 5 
4 4 5  3 5 3 5
5 5 5 5 5 5 5 5 5 5 3.2 5 5 5 1 5 5 5 5 5 3 5 5 5 5 5 5 5 
5   5 5 3 5
5   4 5 1 5
3 3 3 4 4 4 4 5 3 4 3 3 5 4 4 4 3 3 4 4 4 4 4 3 3 3 3 3 4 4 3 
 1 1 2 2 3 5 3 3 3 4 3 4 4 3 3 3 4 3 3 2 2 3 4 4 3 3 3 4 3 4 
 5 5 5 5 5 5 1 4 5 3 5 3 2 3 4 4 5 3 1 2 2 5 3 5 5 2 4 5 5 4 
 5 5 5 5 5 5 3 5 5 3 5 5 3 5 5 3 1 5 3 4 3 5 5 5 5 2 5 5 5 5 
 5 1 5 5 5 1 1 5 3 3 3.8 5 3 5 5 5 5 3 5 5 5 5 3 5 5 5 5 5 5 5 
 4 3 4 4 3 4 5 2 4 2 4 4 2 3 2 3 5 5 3 4 3 4 5 2 2 3 3 4 5 3 
 5 2 5 5 5 5 2 5 3 5 4 5 5 2 5 2 5 5 5 5 5 5 1 1 1 1 5 3 3 5 
 3 3 2 2 4 3 1 3 3 5 5 5 3.2 3.78 5 4.04 5 3 4 3.85 3.65 5 4 4 4 3.65 5 4 4 4 
 4 4 4 4 5 5 5 5 3 3 1 2 1 3 3 4 4 3 5 5 5 5 5 4 5 5 5 5 4 4 
 5 5 5 5 5 5 5 5 5 5 3 4 4 3 3 3 5 4 2 3 3 3 5 5 5 5 5 5 5 4 
 2 2 2 2 3 4 5 2 4 2 2 1 2 2 2 4 5 4 2 3 2 4 2 3 5 1 5 5 3 4 
 5 5 5 5 5 5 5 5 5 5 3 5 5 5 4 5 5 5 5 4 4 5 3 4 5 5 5 5 5 5 
 5 5 5 5 5 3.66 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 1 4.26 5 3.65 5 5 5 5 
 2 2 5 5 5 5 4 4 4 5 4 4 4 5 5 4 4 4 4 4 4 5 4 5 4 4 4 5 5 4 
 5 5 5 5 5 4 4 5 5 3 5 5 3 4 4 4 4 5 3 3 4 5 5 5 3 3 4 5 5 5 
 3 4 5 5 3 2 5 3 5 5 2 5 1 4 5 5 5 3 5 3 3 4 2 3 4 2 3 5 5 5 
 5 5 5 5 5 4 4 5 5 5 5 5 4 5 5 5 5 4 3 4 4 5 4 5 5 5 4 5 5 5 
 3 5 5 5 5 3 2 5 5 5 5 5 3 5 5 4 1 2 1 2 2 4 5 5 5 1 5 5 5 5 
 5 5 5 5 5 1 5 1 5 5 5 5 1 5 5 5 5 5 5 5 5 5 1 5 5 5 5 5 1 5 
 5 4 5 5 5 3 4 2 4 3 4 2 4 4 4 5 4 4 5 5 4 5 3 4 5 4 4 5 5 5 
 5 5 5 5 5 5 5 5 5 3 5 5 2 5 4 4 5 3 3 4 3 4 4 5 5 3.65 4 5 5 5 
 2 3 3 4 3 5 1 3 5 5 5 5 3 4 4 5 5 1 1 2 1 1 1 4 3 5 4 5 1 5 
 5 3 4 4 3 5 5 5 4 3 1 5 2 5 3 5 5 4 3 3 1 5 2 5 5 4 5 5 5 5 
 4 4 5 5 5 3 5 3 3 5 3 4 3.2 4 3.87 5 3 5 5 3 5 5 5 4 1 4 4 5 5 5 
 4 4 5 5 5 4 5 4 5 5 4 5 3.2 5 4 4 5 5 4 5 5 5 5 4 4 2 4 5 5 5 
 4 3 4 3 4 4 5 3 4 4 4 5 3 4 4 4 5 4 4 4 3 4 3 4 3 2 4 4 4 5 
 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 3 4 5 4 5 5 4 4 5 5 5 5 5 5 5 
 2 4 2 2 2 2 5 4 2 2 3.8 5 2 1 5 5 5 2 1 5 2 5 2 3 5 5 2 5 1 5 
 5 3 4 4 5 4 1 3 5 5 4 3 3 3 3 5 4 4 5 5 3 5 3 5 5 4 5 5 5 5 
 5 3 3 3 5 1 3 4 4 5 4 5 4 3 3 5 3 2 5 2 1 5 5 3 5 5 5 5 4 5 
 5 5 5 5 5 3 3 5 5 5 5 5 5 4 5 5 5 3 5 5 5 5 5 5 5 4 5 5 5 5 
 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
 4 5 5 5 5 4 5 5 5 5 2 2 3 4 5 5 1 5 5 5 5 5 5 5 5 5 5 5 5 5 
 2 1 5 5 3 5 5 5 5 1 1 5 4 5 5 5 5 5 5 5 5 5 1 5 5 5 3 4 4 5 
 5 5 5 5 5 3 5 3 5 1 5 3 4 4 5 5 5 5 5 5 5 5 3 5 4 4 5 5 5 5 

ppend  
ed Data ( sing values are filled by regression te nique) 

TT3 IN  INT1 ATT4 INNOV1 INNOV4 INT2 BC1 BC3 BC4 BC2
5 BC6 7 BC8 2 SN4 SN1 SN3 PC1 PC2 PC4 P 3 PC5 P 6 PC7 
3 3 1 
 4 5 5 

1 5 3 
5

1 1 5 1 5 5 
 5 5 5 5 

3 3 3 3 5 4 
2 3.2 5 3

4 4 4 5 5 5 
.87 4.04 5 5

1 3.65
 5 5 5 5 5

 5 5 5 4 
 5 5 3.65 4 7 5 5 5 

 5 5 5 5 4.3 5 4 5 5 4 5 5 4 5 5 5 4 4 4 4 4 4 4 4 4 4 4 5 
3 1 5 4 1 5 4 5 5 5 5 5 5 4 3 5 5 
3 2 3 3 1 5 4 4 4 4 5 3 5 4 3 5 5 

3 5 5 3 
5 5 5 5 5 5 5 

 5 5 3 4 5

3 1 3 3
5 5

 4 5 3 2 4 3 

 5 4 4 5 5 
 5 5 5 5 5 
5 5 4 4 5 

5 3 5 5 4 
5 3 5 5 3
 3 4 5 5

5 3
.65 5 5 5 5 
 4 5 5 5 

5 5  5
4

5 
2 1 1 1 

5 5 5 
1 1 1 1 

5 4 3 
1 2 1 2 2  1 1 1 1 1 1 1 2 2  2 1 1 2 

2 2 3 2 
 3 3 3 3

2 1 1 2 2  2 3 3 3  2 3 1 3  5 3 3 3 2 5 4 3 

1 1 4 
 1 1 1 

4 5 1 4 2
2 3 5 5 3 5 5 

 3 2 3.87 
4 2 1 3 1 2 

 3 2 4 5 
3 1 3 

 1 1 5 4 
1 5 5 

3.65 4 1 2
5 1 1 

 

 4 3 3 3
5 5 5 

1 3 3 3 3 3 4 
3 3 3 5 5

4 4 3 4 5 3 
 4 4 4 5 

3 2 3 
 4 4 4 3 

5 2 4 
 4 5 5 3 

3 5 5 
4 5 5 5 5 

3 4 2 2 
 5 5 5 

2 2 2 2 5  3 2 2 3  2 3 2 2  3 3 3 2 3 3 3 2 

4 5 4 3 2 4 5 5  4 4 5 5  5 5 5 5  5 5 5 4 5 5 5 5 
 5 5 5 

5 
5 

5 5 5 5
5 5 5 5

5 5 5 5 5
5 5 1 5 2

 5 5 4 5 
 5 3 2 2 

 3 5 5 5 
 1 5 3 3 

 2 5 3 3 
 5 5 5 3 

5 5 5 5 
5 5 5 5 

1
5
5
3
3
2
4
5
5
3
5
5
2
5
3
5
3
5
4
5
5
4
4
4
4
5
2
5
5
5
5
4
3
5
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