
ABSTRACT 

 
SANTORO, JON M. Identifying Innovativeness Among Users of Wireless Features and 
Services. 
 

Research and case studies have emphasized the role Early Adopters play (as gatekeepers and 

disseminators) in the diffusion of new technologies and innovations (Rogers & Cartano, 1962; Robertson, 

1971; Rogers, 1983; Flynn & Goldsmith 1993). Marketers have acknowledge the need to identify, profile, 

utilize and potentially influence Early Adopters to successfully launch a new product or service 

(Robinson, 1988). This research assists with identifying the salient characteristics of Early Adopters 

(those with a high predisposition towards innovativeness) of wireless phone features and services. The 

findings provide a framework for future identification of Early Adopters within the wireless market, as 

well as, contributing to the study of Early Adopters in general. 

The research utilized a random sample of 3,045 wireless phone users within an eleven state 

calling area. Each user completed a detailed survey regarding telecommunication needs, usage and 

attitudes. Basic demographics, psychographics and lifestyle measures were also collected from each user. 

An adapted cross-sectional measure of innovativeness (Midgely & Dowling 1978) based on 

prior wireless phone features and services adoption behavior, was used to identify a predisposition 

towards innovativeness, with regard to wireless features and services. Past research has identified the 

cross-sectional innovativeness measure as viable surrogate of adoption behavior (Stanton, 1999). A 

strong relationship was observed between traditional time-of-adoption measures and the cross-sectional 

innovativeness measures, within this analysis. 

The cross-sectional innovativeness measure was utilized as the dependent measure for the 

analysis. Two dependent variables were constructed from the cross-sectional innovativeness measure. 

The first dependent variable was a continuous variable, employing the cross-sectional innovativeness 

measure as a ratio scale variable. The variable provided a distribution from 0 (low innovativeness) to 20 

(high innovativeness).  



The second dependent variable was a categorical variable that divided the cross-sectional 

innovativeness measure into to three distinct categories of adoption, similar to the adoption categories 

identified by Rogers (1983) in his definitive book Diffusion of Innovations. Similarly, the categories were 

labeled as Early Adopters, Middle Majority and Later Adopters. 

Three sets of independent variables were developed, based on past research findings concerning 

Early Adopters of the technology market and available measures found in the study questionnaire. The 

first set of independent variables, Demographics (Model 1), included the following predictor variables: 

age, marital status, education, household income, children in the household and home ownership.  

The second set of independent variables, Psychographics (Model 2), included self-perceived 

attitudes towards opinion leadership and risk taking/venturesomeness. The third set of independent 

variables combined both of the Demographics and Psychographics variables into one comprehensive set. 

In general the results of the study support many of the hypothesis posed. Few exceptions were 

noted. Early Adopters of the wireless market tended to be younger, more likely to be single, college 

educated, with higher household incomes, with fewer children, less likely to be owners of their primary 

residence, more likely to perceive themselves as opinion leaders, as well as having positive attitudes 

towards risk taking/venturesomeness.  

Analysis of the independent models, utilizing regression coefficients and uniqueness indices for 

the continuous dependent variable, and the proportional chance criteria and Press’s Q for the categorical 

dependent variable, pointed to the Demographics and Psychographics (Model 3) as the strongest model 

(followed by the Demographics (Model 1)). Age and income variables (followed by Opinion Leadership) 

provided the greatest contribution to the explanatory power of the independent models. 

The findings aid with present and future diffusion of wireless technologies, including wireless e-

mail, wireless internet access and M-commerce, as well as other categories such as telecom and the 

technology market in general. The analysis marks the first step in a process of identifying, profiling, 

utilizing and potentially influencing Early Adopters of the wireless technology market. 
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Introduction 

 
Over the life cycle of an innovation or technology, consumers adopt the innovation within varying 

timeframes. Those first to embrace a new technology or innovation are referred to as 'Early Adopters'. 

Early Adopters typically adopt innovations at premium prices, assuming the inherent risk of the new 

technology and possibly independent of social system norms. 

The modern study of the adoption falls under what is referred to as 'diffusion' research.  Rogers 

(1983) defined diffusion as the “process by which an innovation is communicated through certain channels 

over time among the members of a social system” (p. 10). Adoption, which is an outcome of diffusion, 

refers to the implementation of the innovation by a decision-making unit (i.e. individual consumer, 

organization).  

The Internet provides an example of the recent diffusion of a new technology or innovation. The 

mid 1990's marked the initial introduction of the internet and e-commerce to consumers. Consumers who 

utilized this innovation, during this time period, did so by paying premium prices for personal computers 

and internet access, not to mention the uncertainty and lack luster experience of purchasing goods and 

services via the internet.  

Early Adopters of the internet and e-commerce provided unique opportunities for businesses 

charting this new frontier. As Jeff Bezos, CEO of Amazon.com, comments:  

(Early Adopters were)…the key thing that has allowed a lot of these internet businesses, 

in the early stages, to grow remarkably fast. If you provided a better mousetrap, you were 

providing it to an audience made up exclusively of early adopters (Hof, 1999). 

Bezos fails to mention why an audience of exclusively Early Adopters was important. Identifying 

an audience of Early Adopters offers many benefits to a brand as well as the product category in general. 

Early Adopters can provide many forms of information and/or feedback regarding the innovation. Figure 2 

provides a conceptual diagram of the three streams of information and/or feedback, Early Adopters can 

provide. The streams of information/feedback include:  

(1) to the marketer of a brand (or product category) (Robertson, 1971; Flynn & Goldsmith, 1993) 
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(2) to the marketplace (Robertson, 1971; Flynn & Goldsmith, 1993) 

(3) to potential future adopters (Rogers & Cartano, 1962; Robertson, 1971; Flynn & Goldsmith, 

1993).  

Given the nature of each stream of information/feedback, Early Adopters can help or hinder the 

diffusion process in many ways. Although each stream of information is important, it is the third stream, 

which can be critical to the longevity of an innovation. In an attempt to reduce the perceived risk of 

adoption, future adopters look to Early Adopters, either through observation or direct communication, for 

positive and negative feedback regarding the new product or service (Rogers, 1983).  

Early Adopters can act as gatekeepers and/or disseminators of information to the future market of 

consumers, thus playing a critical role in determining the success and longevity of a product or service 

(Rogers & Cartano, 1962; Robertson, 1971; Rogers, 1983; Flynn & Goldsmith 1993). Acknowledging the  

importance of the Early Adopter segment, marketers realize the need to identify, profile, utilize and 

potentially influence Early Adopters.  

The following research begins with the most fundamental question regarding Early Adopters of 

wireless technologies:  "Who are the Early Adopters of wireless technologies?" Past research, in the 

technology market, has characterized Early Adopters through demographics, psychographics and category 

specific behavior. The characteristic generalities of Early Adopters of technology include: 

a) younger (Dickerson & Gentry, 1983; Chau & Hui, 1998; Robertson, 1991)  
b) more likely single (Danko, 1983) 
c) more educated (Dickerson & Gentry, 1983; Roberston, 1991)  
d) higher income (Dickerson & Gentry, 1983; Roberston, 1991)  
e) fewer children in household (Danko, 1983) 
f) more likely home-owners (Danko, 1983) 
g) opinion leaders (Chau & Hui, 1998; Dickerson & Gentry, 1983; Rogers, 1983; Robertson, 1991),  
h) risk takers/venturesome (Midgley & Dowling, 1978; Rogers, 1983; Roberston, 1991; Stanton, 1999)  
i) experts of the product category (Dickerson & Gentry, 1983; Robertson, 1991; Ram & Jung, 1994; Chau & 
Hui, 1998)  
j) heavy users of the product category (Robertson, 1991; Chau & Hui, 1998) 
 

The following research builds upon the past research findings of Early Adopters in the technology 

market. The research isolates the characteristics of specifically Early Adopters (high predisposition towards 

innovativeness) of the wireless phone features and services and findings provides a foundation for future  
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objectives of identifying, profiling (using existing datasources), utilizing (using primary and secondary 

research) and potentially influencing Early Adopters of future wireless features and services.  
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Outline of Research 

The following research paper contains four sections. The first section will discuss the past, present 

and future of Wireless Technology. Specific attention is devoted to the evolving wireless internet access, 

wireless e-mail and M-Commerce wireless phone features and services.  

The second section, Adoption of Technology, reviews the theories and work of Everett Rogers, 

including his definitive book Diffusion of Innovations (1983).  Within Adoption of Technology, the first 

subsection provides a conceptual discussion of the Benefits of Identifying Early Adopters, followed by a 

narrative of the theory of The Diffusion Process. This will lead into an overview of The Innovation-

Decision Making Process, as it pertains to the individual decision-making unit. The fourth subsection 

discusses the derived Adoption Categories, from which Early Adopters are identified. The final subsection 

delivers the discussion full circle, with an examination of the specific characteristics of Early Adopters.  

The remaining sections focus on the Analysis and Method of the proposed research. The Analysis 

section takes a step-by-step process of addressing and operationalizing each of the research objectives of 

the proposed research. The Method section examines the sample, the general purpose and data collection 

related to the initial study design. 
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Background 

Wireless Technology 

Since 1984, the North American wireless market has increased 1,000 percent, from a slightly 

fewer than 100,000 subscribers, to more than 100 million today. The number of wireless subscribers in the 

North American market is expected to double by 2004 to almost 200 million subscribers (WOW.Com, 

1999).  Figure 1 charts the number of North American wireless subscribers from 1984 to the estimates of 

2004. 

North American Wireless Subscribership
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Figure 1 North American Wireless Subscribership 

 

With more than 50 percent of the American public expected to be using wireless devices in the 

near future, what does the next generation of wireless features and services hold? The next generation of 

wireless features and services has and will further fuse mobility with the resources of the Internet. Beyond 

the functionality of a wireless phone or personal digital assistant (PDA), the next generation of wireless 

features and services will allow consumers the ability to send and receive e-mail/text messaging, browse 

the internet, and purchase goods and services.  
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Analysts estimate that within the next two to three years, there will be as many wireless internet 

users as hard-wired internet users. ACR Group, a London based consulting firm, estimates that of the 500 

million wireless phones currently in use worldwide, 100 million will be capable of internet access by 2001. 

By 2003, 300 million of the 900 million wireless phones in use will be internet ready. By 2005, an 

estimated 500 million people worldwide, will own a device capable of wireless internet access (Romero, 

2000).  

The next generation of wireless features and services is expected to extend the present boundaries 

of commerce into new realms such as cash-less transactions. Analysts anticipate that this new realm of M-

Commerce (M for mobile) will infiltrate almost every avenue of traditional consumption. As one example, 

the consumer of tomorrow will have the ability to walk up to a soda machine, point their wireless device at 

the machine and complete a purchase. A wireless and cash-less transaction with no more than a push of a 

button (Green, 2000). Knut Oppegaard, director of mobile products for Telenor, expects that by 2002, M-

Commerce methods will be used by more than 10 percent of the $700 billion e-commerce transactions 

worldwide (Latour, 1999; BusinessWire, 1999).  

Wireless e-mail and wireless internet access marketing efforts are currently underway in North 

America. Adoption of these innovations is slowly gaining momentum. (Present research (2000) estimates 

penetration of wireless e-mail and internet at less than 5% of wireless users surveyed.) M-Commerce, on 

the other hand, is currently in use in many parts of Europe, but is not present in the North American market. 

The question on the minds of marketers is ‘Who will be the first in the North American market to adopt 

these innovations?’  

The following research isolates the characteristics of present Early Adopters of wireless features 

and services and moves forward with the assumption that current Early Adopters of wireless features and 

services will continue to adopt evolving wireless features and services. This assumption allows the findings 

to be inferred to the next generation of wireless features and services, and provides the initial step in a 

framework of identifying, profiling, utilizing, and potentially influencing Early Adopters. 
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Adoption of Technology 

Benefits of Identifying Early Adopters 

Although the wireless market is not in its infancy, the diffusion of new features and services, such 

as M-Commerce, wireless e-mail and wireless internet access, will mark milestones for the industry. 

Wireless device manufacturers and service providers are rushing to be the first in the market with a secure 

foothold. Research has shown that market pioneers (brands first to enter the market with a successful 

product launch) tend to achieve and retain higher market shares than late entrants (Robinson, 1988). A key 

to the success of past pioneers, as mentioned earlier by Bezos, is the identification of Early Adopters 

(Innovators and Early Adopters). 

Identifying Early Adopters offers many benefits to a brand as well as the product category in 

general. Early Adopters can provide three streams of information (or feedback). Figure 2 displays the 

conceptual streams of information/feedback Early Adopters can offer (Adapted from Rogers & Cartano, 

1962; Robertson, 1971; Flynn & Goldsmith, 1993). 

  

Early
Adopters

Marketer
(Brand /

Product Category)

Marketplace Potential
Future Adopters

Product:
Aspects
Presentation
Alignment

Retailer:
Allocation
of Resources Gatekeeper

Disseminator

Observed Direct

 

Figure 2 Early Adopter Information/Feedback Dissemination  
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The first stream is information or feedback provided to the brand and/or product category. 

Feedback from Early Adopters can help marketers refine aspects and/or the presentation of the product or 

service. At the extreme, Early Adopters can help marketers identify fatal flaws of a new product, aiding 

with a re-design or re-positioning before detrimental damage is incurred. Early Adopters can also assist 

marketers by providing a profile or character sketch of the potential consumer. A profile allows the 

marketer to better align the product or service with the 'values and orientation' of the potential consumer 

(Robertson, 1971; Flynn & Goldsmith, 1993). 

Through the second stream of information, Early Adopters can provide feedback to the 

marketplace about the potential of a new product or service. Early Adopters can provide a gauge by which 

the marketplace determines the allocation of valuable resources (i.e. shelf space) (Robertson, 1971; Flynn 

& Goldsmith, 1993). 

The final and possibly most influential stream of information an Early Adopter can offer is to 

potential future adopters of the product or service. Potential future adopters look to the Early Adopters, 

either through observation or direct communication, for positive and negative feedback regarding the new 

product or service (Rogers & Cartano, 1962; Robertson, 1971; Flynn & Goldsmith, 1993). Early Adopters 

can help reduce future adopters' perceived risk of adoption. Similarly, Robertson (1971) comments that the 

less tangible and observable the presence and effects of a product or service are, the more likely consumers 

are to turn to the opinions and beliefs of others, strengthening the need to identify and utilize Early 

Adopters. 

Acknowledging Early Adopter’s role as gatekeepers and/or disseminators of information, 

marketers realize the value of identifying, profiling, utilizing and potentially influencing Early Adopters. 

Philip's CD-I, Apple's Newton, and SONY's BetaMax provide textbook examples of product introductions 

which, among other issues, did not acknowledge the influence of Early Adopters resulting in failed product 

launches (Rosen, 1998). Rosen et al. provide a detailed explanation of the failed product launches, which 

will be discussed later when reviewing the implications of the research findings. 
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Prior to examining the specific characteristics related to Early Adopters, a conceptual overview of 

the process of diffusion and innovation-decision making will be discussed. After which, the five categories 

of adoption are identified and specific characteristics related to Early Adopters will be explored in detail. 

The following two sections provide an overview of the processes of diffusion and innovation-

decision making. The diffusion process offers an aggregate/population level, discussion of the general 

dissemination of an innovation. The innovation-decision making process, on the other hand, provides an 

individual/unit level dialogue concerning of the process of adoption or rejection. The two processes taken 

together form a comprehensive model of diffusion and adoption (See Figure 3). 

I. 
Knowledge

II. 
Persuasion

III. 
Decision

IV. 
Implementation

V.
 Confirmation

1. Adoption

2. Rejection

Continued Adoption
Later Adoption

Discontinuance
Continued Rejec tion

(2) C ommunication Channels

(1) Innovation
Perceived Characte ristics

+ Rela tive advantage
+ Compatibility
+ Trialability
+ Observability 
- Complexity
- Cost
- Uncertainty

Charac teristics of the
Decision Making Unit

1. Socio-economic
2. Personality
3. Comm unica tion 
behavior

Mass Media
1. Expenditures on advertising Sales
2. Appropriate  positioning and segm entation
3. Ability to generate  socia l influence
4. Ability to generate  trial

Interpersonal
1. Ability to identify and influence early adopters

Adapted from Robertson (1991) and Rogers (1983)

(3) T ime

Prior Conditions
1. Previous practice
2. Felt needs / problem s
3. Innova tiveness
4. Norms

 

Figure 3 Diagram of the Diffusion Process and Innovation-Decision Making Process 
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The Diffusion Process 

Rogers (1983) defined diffusion as the “process by which (1) an innovation (2) is communicated 

through certain channels (3) over time (4) among the members of a social system” (p.10). Each element of 

Rogers' definition will be discussed in turn. The first concept in Rogers’ definition is (1) an innovation. 

Rogers' (1983) defined an innovation as “an idea, practice, or object that is perceived as new by an 

individual or other unit of adoption” (p.11). Robertson takes Rogers’ definition one step further. Robertson 

(1991) states: 

An innovation is a new product or service that is perceived by consumers within a market segment 

to have effects upon established consumption patterns. A continuum of innovation exists from 

continuous (having minor effects on consumption patterns) to discontinuous (creating new 

consumption patterns) (p. 323).  

 

Robertson’s definition operationalizes the concept of an innovation to be observable by the 

innovation’s perceived “effects upon established consumption patterns.” The definition permits an 

innovation to range from the tangible to the intangible (i.e. products, services, ideas), while having a 

perceived effect on the consumption patterns of the social system.  

The second concept is (2) communicated through certain channels, the “means by which messages 

get from (one) individual to another” (Rogers, 1983, p.17). Communication channels can take two forms, 

either (I) mass media or (II) interpersonal channels. Mass communication involves the use of typical media 

outlets such as radio, television, newspapers and so on. Mass communication is a one to many channel 

(Rogers, 1983). Mass communication can be viewed as an objective and de-personalized channel. 

Interpersonal channels, on the other hand, are a one-to-one communication. Interpersonal channels 

provide potential adopters with a subjective inference of the adoption process (Rogers, 1983). As stated 

earlier, Robertson (1971) comments that the less tangible and observable the presence and effects of a 

product or service are, the more consumers turn to the opinions and beliefs of others (via interpersonal 

channels).  
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The third concept, (3) over time, is that which assists with defining and identifying Early 

Adopters. Time plays several roles in the diffusion process. Time assists with measuring three aspects of 

diffusion:  

I. The speed at which an individual (or unit) passes through the innovation-decision making 
process (Knowledge to adoption/rejection – See figure 3). 
 
II. The individual’s (or unit’s) speed of adoption relative to other members of the social system. 
 
III. The overall innovation’s speed of adoption for the social system, measured by number of 
members within set period of time (Roger, 1983). 
 
With respect to time, Early Adopters, by definition, adopt innovations sooner than other member 

of the social system (II/III). Early Adopters also speed through the innovation-decision making process (I). 

The final aspect of Rogers' (1983) definition is (4) among the members of a social system. Rogers 

defines a social system as “a set of interrelated units that are engaged in joint problem solving to 

accomplish a common goal” (Rogers, 1983, p.24). It is important to note that a unit of a social system may 

be individuals, informal groups, organizations or subsystems. 

Of the four aspects of the diffusion process, (3) over time, plays the most critical role. An 

expedited rate of diffusion, with successful adoption, can alter the need for identifying, profiling, utilizing 

and influencing Early Adopters. Rogers (1983) and Robertson (1991) discuss dimensions related to (I) the 

innovation, (II) the communication channels, (III) the decision-making unit and (IV) prior conditions 

within the social system, which can influence the rate of diffusion. Each potential influencer of the 

diffusion process and adoption decision is catalogued on Figure 4.  
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Dimension
Direction of

Influence

Innovation Characteristics
Relative Advantage

Improvement over past methods Positive
Compatibility

Consistency with existing values, past experiences, and needs of the adopter Positive
Complexity

Difficulty of understanding and using Negative
Trialability

Ability to experiment with on a limited basis Positive
Observability

Results are observable by others in the social system Positive
Cost

Cost of purchasing as new, new investment
Cost of switching from past to new, lose of investment

Negative
Negative

Uncertainty
Standardization of technology - potential obsolescent within product category's life cycle
Life cycle of product category
Life cycle of innovation

Negative
Negative
Negative

Communication Channels
Mass Media

Expenditures on advertising and sales Positive
Appropriate positioning and segmentation Positive
Ability to generate social influence Positive
Ability to generate trial Positive

Interpersonal
Ability to identify and influence early adopters Positive

Decision Making Unit
Socio-economic characteristics Positive
Personality variables Depends

 Risk taking, Opinion Leadership….
Communication behavior Depends

Prior Conditions of Social System
Previous practice of the social system Depends
Felt needs /  problems Depends
Innovativeness Positive
Norms of the social system

Adapted from Robertson (1991) and Rogers (1983)

 
Figure 4 Influencers of Speed of Diffusion and Adoption 
 
 

The comprehensive model of diffusion and adoption (See Figure 3) also includes the above 

influencers (See Figure 4). The potential influencers of the diffusion process and adoption decision will be 

addressed when discussing the implications of the research findings.
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The Innovation-Decision Making Process 

The innovation-decision making process is a hierarchical, temporal based process that decision-

making units undertake, to seek out and process information related to an innovation. The process aides 

with reducing the perceived risk of adoption of the decision-making unit (Rogers, 1983). As mentioned 

earlier, this process, as well as, the overall act of diffusion, can be accelerated by influencers related to the 

innovation, the communication channels, the decision-making unit and prior conditions within the social 

system (Rogers, 1983; Robertson, 1991) 

Rogers identifies five stages of the innovation-decision making process: (1) Knowledge, (2) 

Persuasion, (3) Decision, (4) Implementation and (5) Confirmation (Rogers, 1983). The first stage, 

Knowledge, marks the simple of the innovation or the addition of further information regarding the 

innovation.  The second phase, Persuasion, signals the formation of an opinion, positive, negative or 

indifferent, by the decision-making unit regarding the innovation. (Rogers, 1983). 

The third stage in the process, the Decision, takes the formulated opinion and provides a platform 

for either adopting or rejecting the innovation. Those rejecting the innovation skip the fourth stage of 

Implementation, where the innovation is utilized by the adopting decision-making unit (Rogers, 1983). 

The final stage of the innovative-decision marking process is Confirmation. Rejecters and 

Adopters conclude the decision-making process at this stage. Adopters can either continue adoption or 

discontinue adoption of the innovation. Discontinuance can stem from either the individual's (or unit's) 

dissatisfaction with the innovation or the replacement of the innovation with an improved innovation. 

Rejecters have similar choices. Rejecters can either continue rejection or step forward as a later adopter of 

the innovation (Rogers, 1983). 

Figure 3 provides a meshing of the diffusion and innovation-decision making process. The 

dimensions of the diffusion process, as it pertains to the individual unit are numbered (1,2,3). The five 

stages of the innovation-decision process are displayed in the middle. The previously mentioned 

influencers, related to the speed of diffusion and adoption, are also provided. 
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Adoption Categories 

Now that we understand the general process of diffusion and innovation-decision making, how 

have Early Adopters been identified? Rogers utilized an adoption cycle based on the relative 

innovativeness of the decision-making unit, which is illustrated in Figure 5.  
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Figure 5  Rogers’ (1983) Adoption Cycle 
 

Rogers (1983) theorized that the cycle of adoption followed a normal bell shaped curve. Figure 5 

displays an S curve (solid line) and a bell shaped curve (dashed line). The S curve (solid line) displays the 

cumilative rate of adoption among members of the social system. The bell shaped curve (dashed line) 

displays the relative rate of adoption, by the population, to the X axis of time (Rogers, 1983).   

Rogers defined five ‘ideal’ categories of adoption outlined on the bottom of figure 5. The 

categories were determined by partitioning the population into distinct groups based on relative timing of 

initial adoption. Divisional lines were drawn based on proportions of the population. Innovators (2.5%) are 



15 

those first to adopt, followed by Early Adopters (13.5%), Early Majority (34%), Late Majority (34%) and 

finally Laggards (16%). (Rogers, 1983). 

Rogers (1983) provided a profile of the 'ideal' characteristics of each adoption category, based on 

theoretical formulations and past research findings. Figure 6, provides a mantra and four differentiating 

characteristics of the five categories of adopters. The differentiating characteristics of the five categories 

adopters include: financial resources, risk taking/venturesomeness, opinion leadership, and social system 

respect. 

 
 

      

 

Adoption  Category 

 

Mantra 

Financial 

Resources 

Risk 

Taking 

Opinion 

Leadership 

Social System 

Respect 

Innovators 

(2.5%) 

Venturesome 

/Intelligent 

 

High 

Very  

High 

Very  

Low 

Very  

Low 

Early Adopters 

(13.5%) 

Respectable/ 

Role Model 

 

High 

 

High 

Very  

High 

Very  

High 

Early Majority 

(34%) 

 

Deliberate 

 

Moderate 

 

Moderate 

 

Low 

 

High 

Late Majority  

(34%) 

Skeptical/ 

Giving In 

Moderate/ Low  

Low 

 

Low 

 

Low 

Laggards  

(16%) 

 

Traditional 

 

Low 

Very  

Low 

Very  

Low 

Very  

Low 

      

 
Figure 6 Rogers’ (1983) Adoption Categories 

 

Most noticeable and significant, to this research, are the differentiating characteristics of Early 

Adopters from the other categories of adopters. Early Adopters, are similar to Innovators, except for two 

important characteristics: social system respect and opinion leadership. Innovators are primarily described 

as venturesome and intelligent. Early Adopters, while also venturesome and intelligent, are primarily 

described as respectable and as role models. Early Adopters are turned to first, over Innovators, by 

members of the social system. Innovators lack the needed respectability and acknowledgement, as role 
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models, to influence other members of the social system, thus diminishing the opinion leadership trait of 

Innovators (Rogers, 1983). 

Both Early Adopters and Innovators are said to possess adequate to substantial financial resources 

which can be a necessity for particular product categories, especially technology (Rogers, 1983).  

Early Adopters have also been found to be more incline for risk taking/venturesomeness, although 

not surpassing Innovators. Adoption risk taking involves the acceptance of new ideas or innovations with 

disregard to the present social system norms or practices (Midgley & Dowling, 1978; Rogers, 1983). 

Rogers (1983) identified risk taking/venturesomeness as "the salient value of the innovator (Early 

Adopter)."..the innovator (Early Adopter) "desires the hazardous, the rash, the daring and the risky." 

Early Adopters also surpass the other adoption categories, with respect to opinion leadership and 

social system respect characteristics. Opinion leadership, is defined by Rogers (1983) as the "degree to 

which an individual is able to informally influence other individuals' attitudes or overt behavior in a desired 

way with relative frequency" (p. 271).  Opinion leaders act as role models who disseminate information and 

provide advice to later adopters (Rogers & Cartano, 1962). As discussed earlier, although Innovators push 

forth into the use of a new technology, their opinions are not as valued as those of Early Adopters. Potential 

future adopters turn to Early Adopters for advice regarding innovations or new technologies. 

Having reviewed the diffusion process, the innovation-decision making process, the related 

influencers of each, as well as the general characteristics of each adoption category, the following section 

will address the research objectives of this research.  
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Analysis 

Research Objectives 

Research has identified Early Adopters in a variety of product categories. At this time, published 

research does not exist which specifically addresses the characteristics of Early Adopters of wireless phone 

features and services. The following research, while utilizing theory and past research findings in the 

technology market, attempts to advance the discipline by identifying the specific characteristics which 

differentiate Early Adopters (those with a high predisposition towards innovativeness) of wireless phone 

features and services from the population of wireless users.  

The analysis addresses two general research questions regarding adoption of wireless phone 

features and services. The research questions include:  

(1) Who are the Early Adopters (those with a high predisposition towards innovativeness) of 
wireless phone features and services? 
 
(2) What implications, will the isolated characteristics of the Early Adopters of wireless phone 
features and services, have on future diffusion within the wireless technology market? 
 
Each of the above research questions were operationalized into concise research objectives.  

(1) Identify a measure of adoption behavior of wireless phone features and services. 
a) Review theory and past research concerning adoption behavior (innovativeness) 
measures. 
 
b) Construct a measure of adoption behavior (innovativeness) utilizing theory and past 
research within the confines of the study questionnaire. 
 
c) Review (verify/validate) the constructed measure of adoption behavior 
(innovativeness) using other measures found within the study questionnaire. 
 

(2) Identify characteristics that differentiate categories of adoption of wireless phone features and 
services.  

a) Review theory and past research findings within the technology market related to 
adoption behavior (innovativeness). 
 
b) Develop hypotheses utilizing theory and past findings within the technology market 
related to adoption behavior (innovativeness) and within the confines of the study 
questionnaire to isolate the characteristics of Early Adopters. 
 
c) Develop dependent variables, using the constructed measure of adoption behavior 
(innovativeness), to test each of the hypotheses. 
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(3) What implications, will the isolated characteristics of the Early Adopters of wireless phone 
features and services, have on present and future diffusion within the wireless technology market? 
 

a) Discuss the implications of the research, with regard to the present and future focus of 
wireless technology (wireless e-mail, wireless internet access, M-commerce). 
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Method 

Sample 

The analysis utilized a sample of 3,045 wireless phone users. The sample frame consisted of both 

wireless customers of the sponsor (a regional cellular corporation) and competitors. The current customer 

sample was randomly drawn from sponsor's customer database where complimentary independent source 

data (DataBase America/InfoUsa) was available for the customer. The competitor sample was randomly 

drawn from an independent source (DataBase America/InfoUsa) that identified each sample record as an 

owner of a wireless phone. 

A post-stratified proportional weighting scheme was constructed using the following variables 

(based on estimated population parameters):  

• plan type: pre-paid, monthly fee, one-rate 

• usage level:  heavy (greater than $75 spent on wireless services per month), moderate 

($25-$75 spent on wireless services per month), light (less than $25 spent on wireless 

services per month)                                                                                                                                            

• technology type: analog , digital, PCS 

• customer type: customer  (region cellular corporation), competitor  

• location (eleven state calling area): Alabama, Florida, Georgia, Indiana, Kentucky, 

Louisiana, Mississippi, North Carolina, South Carolina, Tennessee,  Texas  

 

The resulting sample of 3,045 wireless phone users was successfully weighted to match the 

population parameters of wireless users in an eleven state calling area (See Table 1/2). Please note that all 

measures reported within this text have been weighted by the above post-stratified weighting scheme.  

Table 1 provides insight regarding the typical wireless users within the eleven state calling area in 

early 2000. The typical user owned a digital phone, with a monthly fee calling plan, spending roughly $48 

each month, making only a handful of incoming and outgoing calls each month. 
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Table 1 Sample Wireless Usage Measures  
 
Sample Wireless Usage Measures    
Plan Type % 
 Pre-Paid 7.8 
 Monthly Fee 88.7 
 One-Rate 3.5 
 
Spending  Mean 
 Monthly Wireless Bill $47.82 
 
Usage Level % 
 Heavy 16.1 
 Moderate 57.3 
 Light  26.6 
 
Technology Type % 
 Analog 34.6 
 Digital 56.5 
 PCS  8.9 
 
Calling Patterns Mean 
 Incoming Calls per Week 2.57 
 Outgoing Calls per Week 3.61 
 
 
 

The Table 2 displays the demographic measures of the sample. The majority of wireless users 

were between the age of 35 and 54, earning (household) between $45,000 and $99,999, with some college, 

married, with few children in the household, which was typically owned, rather than rented.
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Table 2 Sample Demographic Measures  

 
Sample Demographic Measures   
Age of respondent % 
   18-19   1.3 
   20-24    4.1 
   25-29    6.6 
   30-34    8.7 
   35-39    12.6 
   40-44    14.5 

45-49   13.0 
50-54   12.7 
55-59   7.7 
60-64   5.6 
65-69  4.8 
70+   5.9 
No Response  2.4 
 

Annual Income Level of Respondent's Households % 
   Less than $15,000   3.3 
   $15,000 but less than $24,999   5.1 

   $25,000 but less than $34,999   9.2 
   $35,000 but less than $44,999   10.5 

   $45,000 but less than $59,999  16.6 
   $60,000 but less than $99,999  28.8 
   $100,000 but less than $149,999  10.0 
  $150,000 or more  5.4 

No Response  11.2 
 

Education Level of Respondent % 
   Grade School   0.9 
   Some High School   3.8 
   Graduated High School   23.7 
   Some College   31.1 
   Graduated College   25.4 
   Post College Graduate 12.6 
   No Response 2.4 
 
Marital Status % 
   Married 71.8 
   Single (never married) 11.9 
   Other 16.3 
 
Children in Household % 
  None 43.2  
  One 18.0 
  Two 18.3 
  Three 5.6 
  Four or More 1.6 

No Response  13.4 
 

Home Ownership % 
  Own 83.8 
  Rent/Lease 12.2 
  No Response 4.0  
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Initial Purpose and Data Collection 

The initial purpose of the study was to construct a segmentation model of the wireless phone 

market (for then the sponsor's eleven state calling area). The survey design included measures of needs, 

usage, and attitudes of wireless phone users. Wireless phone users were also surveyed regarding new 

product concepts and current product optimization.  

Data was collected via a phone-mail-phone method. Respondents were first contacted by 

telephone to determine eligibility and cooperation.  If the respondent was determined to be eligible (based 

on stratified sampling requirements) and agreed to participate, a packet of materials, containing a 

questionnaire and a product optimization workbook, was sent to the respondent. After the materials were 

received and reviewed by the respondent, the respondent had the choice of completing the questionnaire 

and sending it back to the data collection facility or waiting for an interviewer to call and complete the 

interview. 

Telephone interviews and data collection were conducted by professional market research 

interviewers using CATI (computer aided telephone interviewing) software. The interview length ranged 

from forty-five to fifty minutes. Recruiting and interviewing began in March 2000 and completed in mid-

May 2000. Due to the difficulty of locating and recruiting heavy users of wireless services (users spending 

more than $75 on wireless services per month), heavy users were offered an incentive of $25 to complete 

the survey. Towards the end of the data collection time-frame, heavy users were also offered the chance to 

win one of three laptop computers upon successful completion of the interview. All other respondents (light 

- less than $25 spent on wireless services per month) and medium usage respondents ($25 - $75 spent on 

wireless services per month) were sent a $5 bill in the packet of materials, prior to completing the survey. 
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Analysis 

 

Dependent Measure 

The following section will discuss each of the research objectives outlined earlier. The first section 

will address 'Identifying a Measure of Adoption Behavior'. The research objectives were as follows: 

(1) Identify a measure of adoption behavior of wireless phone features and services. 
a) Review theory and past research concerning adoption behavior (innovativeness) 
measures. 
 
b) Construct a measure of adoption behavior (innovativeness) based upon theory and past 
research within the confines of the study questionnaire. 
 
c) Review (verify/validate) the constructed measure of adoption behavior 
(innovativeness) using other measures found within the study questionnaire. 

 
 
(1) Identify a measure of wireless phone features and services adoption behavior (innovativeness). 

a) Review theory and past research concerning adoption behavior (innovativeness) measures. 
 

As discussed earlier, Rogers (1983) utilized an adoption cycle based on the relative innovativeness 

of the decision making unit, to partition the population into distinct categories of adoption: innovators, 

early adopters, early majority, late majority and laggards. Although innovativeness is the agreed upon 

construct in question, researchers have provided differing definitions. Rogers (1983) and Midgley and 

Dowling (1978) each contribute definitions of innovativeness. Rogers (1983) defined innovativeness as 

"the degree to which an individual or other unit of adoption is relatively early in adopting new ideas than 

other members of the social system" (p.27).  

Rogers' (1983) definition of innovativeness is operationalized as a temporal measure of when, 

relative to other members of the social system, the individual adopts an innovation. Based on the time of 

adoption, the individual is classified into the adoption schema (innovator, early adopter, early majority, late 

majority, or laggard). This method of measurement is referred to as the time-of-adoption. The time-of-

adoption approach has been criticized for offering a strong operational foundation but lacking fundamental 

theory. Time-of-adoption approach provides a strong foundation of the measure and outcomes of 

innovativeness, but fails to provide a theoretical model that transcends product categories, addressing such 

critical issues as the psychological traits underlying the reasons of adoption (Stanton, 1999). 
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Midgley and Dowling (1978) defined innovativeness as "the degree to which an individual is 

receptive to new ideas and makes innovation decisions independently of the communicate experience of 

others" (p.49). This implies that innovativeness is personality trait, present to one degree or another, by 

each member of the social system. Construed as a personality trait, innovativeness is suggested to be 

consistently observable by the individual's behavior, across product categories. Midgley and Dowling 

(1978) refer to this construct as "innate" innovativeness.  

Midgley and Dowling (1993) later revised the definition of innovativeness to be dependent on the 

individual's interest in the product category. The revision of the definition of innovativeness allowed the 

construct to be identified as a "predisposition" rather than an "innate" characteristic of the individual. 

Innovativeness was no longer defined as an ever present personality trait of the individual, rather a product 

category specific trait, dependent on the individual's interest in the product category. Research has 

confirmed that individual innovativeness is not consistent across product categories (Gatignon & Roberston 

1985). Robertson (1971, p111) states, "consistency of innovativeness cannot be expected across product 

categories, but can be expected within product categories and, sometimes between related product 

categories." 

Midgely and Dowling's definition is operationalized by a cross-sectional approach (Midgley & 

Dowling 1978; Summers 1971; Green & Langeard 1975; Robertson & Myers 1969). The cross-sectional 

approach is operationalized similarly to the time-of-adoption approach. While the time-of-adoption 

approach centers on a specific innovation, the cross-sectional approach takes an aggregate measure of 

innovations adopted by the individual, within a specific product category. The cross-sectional approach 

coincides with Robertson's (1971, p90) comment that "individuals who are typically among the first to 

adopt an item will also have adopted more items." 

The cross-sectional approach is operationalized by counting the number of pre-specified items 

(innovations), within a specific product category or domain, that the individual has purchased (adopted) to 

date (Midgely & Dowling 1978). The resulting count provides a continuum of innovativeness. Individuals 

with the largest count of items are identified as having high predisposition for innovativeness within the 
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product category. Individuals with the lowest count of items, having a low predisposition for 

innovativeness.  
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(1) Identify a measure of wireless phone features and services adoption behavior (innovativeness).  
b) Construct a measure of innovativeness utilizing theory and past research within the confines of 
the study questionnaire. 
 

Midgely and Dowling's definition and measurement of innovativeness as a "predisposition" was 

selected for use in this research. "Predisposition" innovativeness offers many advantages over other 

measures.  Issues related to the theoretical foundation, as well as, the confines related to the initial study 

design, bring Midgley and Dowling's definition of "predisposition" innovativeness forward as the best 

alternative for operationalizing innovativeness. 

The implications of Midgley and Dowling's definition of "predisposition" innovativeness provides 

a theoretical foundation for addressing the underlying personality traits contributing to innovativeness. 

Given the implied research objective of predicting future adoption tendencies within the wireless market, 

theorizing innovativeness as a "predisposition" allows for an inference to future adoption situations (within 

the wireless technology product category).  

Other self-reported approaches to operationalizing innovativeness are available (time-of-adoption, 

adoption tendency) within the confines of study questionnaire. Each self-reported measure has confounding 

issues not easily overcome. The self-reported time-of-adoption question asks the respondent to indicate 

when (specific date/time frame) he/she adopted the innovation. The self-reported time-of-adoption is 

confounded not only by the error of recall by the respondent (inaccurate recall of time-of-adoption) but also 

by the maturity (age) of the wireless market. As the wireless market has evolved over the past twenty years, 

determining when the individual first became aware of the innovation (innovation-decision making process 

stage of Knowledge) is difficult to ascertain. Thus, determining time-of-adoption can be complicated and 

with considerable error. 

A self-reported adoption tendency measure is also available. The self-reported adoption tendency 

question asks the respondent to indicate if he/she is the very first, among the first half, among the second 

half, or among the last to adoption new technologies. The self-reported adoption tendency measure is 

confounded by two issues. The respondent may inaccurately recall when, relative to others in the social 
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system, he/she adopted the new technology and the respondent's reference point to the social system maybe 

inaccurate or askew. 

The cross-sectional approach provides many advantages over the time-of-adoption and self-

reported measures. The cross-sectional measure of innovativeness is a measure specifically tailored to the 

product category of wireless technologies. The cross-sectional measure also represents an aggregate 

measure of innovativeness within the product category. The measure of innovativness is not reliant on one 

specific measure, thus reducing the overall error related to accuracy of recall. The cross-sectional measure 

is also determined by stated adoption behavior rather than intended adoption behavior, providing a more 

accurate account of behavior.  

Below is a listing of the wireless phone features and services, as they appear in the study 

questionnaire (See Table 3 / Table 4). To the right of each feature and service is the proportion of the 

sample with the feature on their primary wireless phone or of users subscribing to the service as part of 

their current plan or pay extra to include. 

 

Table 3 Sample Wireless Phone Features Measures 
 
 
Sample Wireless Phone Features Measures  Currently On Phone 
  % 

Caller ID  33.5 
Selective rings to allow for caller ID  7.3 
Speaker phone capabilities  6.5 

  Voice (tape) recorder  4.5 
  Text messaging  4.0 
  Phone that functions as personal organizer   3.1 
  Send/receive e-mail  2.8 
  Access to the internet and e-mail  2.3  

Group calling capabilities  1.7 
  Fax capabilities  1.2 

Special operator assistance  1.1 
  Radio dispatch/Broadcast capabilities  0.8 

A mobile phone that functions as a handheld computer  0.7 
  GPS navigational tool for location, direction and maps  0.6 
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Table 4 Sample Wireless Phone Services Measures 

 
  

Sample Wireless Phone Services Measures  Currently Part of Plan              Paid Extra to Include 
      %  % 

Call Waiting  39.1  4.0 
Detailed Billing  39.0  6.2 

 Caller ID  37.1  6.7 
Voicemail  22.3  4.7 

  Call Forwarding   20.6  2.2 
 Unlimited weekend calling   19.6  5.3 

Emergency road service  14.8  2.8 
Cellular phone insurance  14.7  7.8 
Three way calling  8.4  1.2 

 One number service   5.4  0.6 
Call Restrictions 4.1  0.4 

 No answer transfer   3.7  0.3 
 Paging  3.1  1.0 

Group Calling  0.9  0.2 
Wireless E-mail  0.8  0.3 
Internet Access  0.3 0.2 
  

 
 
 

Midgely and Dowling's cross-sectional measure of innovativeness, was adapted using the 

following coding scheme to numerate each feature and service. 

No Wireless Phone Feature or Services is included as part of the Primary Wireless Phone or as 
part of a Wireless Plan = 0 

Wireless Phone Features Currently on Primary Wireless Phone = 1  
Wireless Phone Services Currently Part of Wireless Plan = 1  
Wireless Phone Services Paid Extra to Include with Wireless Plan = 2  

 

For each of the "Wireless Phone Features Currently on Primary Wireless Phone" and "Wireless 

Phone Services Currently Part of Wireless Plan" a user currently has, a value of 1 was assigned. "Wireless 

Phone Services Paid Extra to Include with Wireless Plan" was assigned a value of 2. The value of 2 

provides a lift to the composite score, indicating significant intent of the user, rather than possible inclusion 

of the service through the bundling of services (in their current plan) by the user's service provider. 

The assigned values were then summed to form the cross-sectional innovativeness (CSI) measure. 

The values of the CSI measure range from 0 to 20. The distribution is heavily skewed to the right and has a 

mean of 3.38. More than 50% of the distribution have two or fewer features and services. Less than 3% 

have twelve or more features and services. Table 5 displays the distribution of the CSI measure. 
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Table 5 Cross-Section Innovativeness Measure Distribution - Table 

 
Cross-Sectional Innovativeness Measure Distribution - Table %   

    0  24.8 
    1  14.8 
    2  11.7 
    3  8.6 
    4  7.5 
    5  6.7 
    6  7.4 
    7  5.8 
    8  4.2 
    9  3.5 
    10  1.5 
    11  1.1 
    12 - 20  2.5 

 
 

Figure 7 provides a graphical display of the distribution of the cross-sectional innovativeness 

measure. 
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Figure 7 Cross-Sectional Innovativeness Measure Distribution - Chart 
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(1) Identify a measure of wireless phone features and services adoption behavior (innovativeness).  
c) Review (verify/ validate) the constructed measure of adoption behavior (innovativeness) using 
other measures found within the study questionnaire. 

 
Several self-reported adoption measures found within the study questionnaire were compared 

against the CSI measure. It was expected that the self-reported adoption measures would display a 

directional relationship with the CSI measure.  That is, self-reported early adoption categories would have a 

higher mean CSI measure. The mean CSI measure would decrease as the self-reported measure moved 

from the early adoption category to the laggard category. 

It should also be noted that the following self-reported adoption measures (self-reported adoption 

tendency, "I try to keep up on the latest innovations") were not specifically asked concerning wireless 

technologies, but technology in general. It can be assumed, as the questions are positioned towards the 

middle of the forty-five to fifty minute questionnaire, that the response included wireless technologies.  

The first measure used for comparison is the respondent's self-reported adoption tendency. The 

respondent indicated whether they perceive themselves as either among the very first, first half, second half 

or the very last to adopt new technologies. Table 6 provides the mean CSI measures per self-stated 

adoption tendency category. 

 

Table 6 Self-Stated Adoption Tendency Interaction with Cross-Sectional Innovativeness Measure 

 
Self-Stated Adoption Tendency Interaction  Mean CSI 

 Very First  5.28a  
 First Half 3.92b 
 Second Half 3.25c 
 Very Last 2.35d  
  (abcdSignificant p<= .05) 
 
 
 
Good correspondence was observed between the two measures.  The mean CSI measure is highest 

for the early adoption category (5.28) and lowest for the laggard group (2.35). Mean CSI also differs 

significantly (p<=.05) between each self-reported adoption tendency categories, as denoted by the differing 

letters above each measure. 
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The second self-reported measure used for comparison with the CSI measure is provided below 

(See Table 7) with the mean CSI measure per response category.  

 
Table 7 "I try to keep up on the latest innovations" Interaction with Cross-Sectional Innovativeness 
Measure 
 
"I try to keep up on the latest innovations" Interaction  Mean CSI 

 Strongly Agree  4.86a  
 Agree 4.10b 
 Neither Agree Nor Disagree 3.21c 
 Disagree 2.54d 
 Strongly Disagree 2.16d 
  (abcdSignificant p<= .05) 
 

 
 
Again, as the measure moves from the positive category (early adoption/high innovativeness) to 

the negative category (laggard/low innovativeness) the mean CSI follows accordingly, indicating good 

correspondence. Also, the mean CSI between the response categories differs significantly (p<= .05) for 

each response category (excluding 'Disagree' and 'Strongly Disagree' which do not differ significantly from 

each other).  

The last measure used for comparison with the CSI measure, unlike the previous measures, is 

specifically asked concerning the telecommunications devices. The below table (See Table 8) provides the 

mean CSI measure per response category.  

 

Table 8 " I am the first among my friends to buy new telecommunications devices" Interaction with 
Cross-Sectional Innovativeness Measure 

 
"I am the first among my friends to buy  
new telecommunications devices" Interaction.  Mean CSI 

 Strongly Agree  6.63a  
 Agree 5.13b 
 Neither Agree Nor Disagree 3.70c 
 Disagree 2.93d 
 Strongly Disagree 2.27d 
 (abcdSignificant p<= .05) 
 
"I am the first among my friends to buy new telecommunication devices" also has a good 

relationship with the CSI measure. Those who 'Strongly Agree' with the statement posses the highest mean 

CSI (6.63). Those who 'Strongly Disagree', the lowest mean CSI (2.27). The mean CSI also differs 
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significantly for four out of the five response categories (p<= .05) as indicated by the letter to the right of 

each mean CSI. 

The CSI measure, based on the comparisons with the three self-reported adoption measures, 

provided a good measure of innovativeness. The CSI measure is not without issue. One confounding issue 

related to the CSI measure concerns business users. Although the business consumer may have an array of 

wireless features and services, this may not be by choice. The user may be part of a corporate plan, through 

which a central office selects and distributes telecommunication products and services. The user may 

appear to be have a high predisposition for innovativeness, but this may actually be a factor of the corporate 

plan or business requirements of his/her occupation. This may also be the case with family or shared calling 

plans. 

Another confounding issue related to the CSI measure concerns phone manufacturer feature 

bundling and/or service provider bundling. A consumer may select either a phone or service offering for a 

low end service or feature which may not be considered innovative, but also receive a service(s) or 

feature(s) which may be highly innovative, due to the bundling of phone manufacturer or service provider. 

It should be noted that other methods of identifying innovativeness were also explored. Cluster 

techniques failed to produce viable groupings, which could be validated against usage and self-reported 

adoption measures.  
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Literature Review 

The following section will utilize the cross-sectional innovativeness measure for differentiating 

the categories of adoption of wireless phone features and services. This section will address each of the 

following research objectives. 

a) Review theory and past research findings within the technology market related to 
adoption behavior (innovativeness). 
 
b) Develop hypotheses utilizing theory and past findings within the technology market 
related to adoption behavior (innovativeness) and within the confines of the study 
questionnaire to isolate the characteristics of Early Adopters. 
 
c) Develop dependent variables, using the constructed measure of adoption behavior 
(innovativeness), to test each of the hypotheses. 

 

(2) Identify characteristics which differentiate categories of adoption of wireless phone features and 
services.  
a) Review theory and past research findings within the technology market related to adoption 
behavior (innovativeness). 
 
Research related to innovativeness and adoption behavior has followed a general movement over 

the past three decades. The general movement has taken the research from exploring adoption category 

characteristics, as explained by demographic and sociographic variables, to investigating the personality 

constructs related to innovativeness. Rogers, in his most recent revision of Diffusion of Innovations (1995), 

acknowledged and encouraged the movement towards investigating the personality constructs underlying 

innovativeness, when he stated "personality variables associated with innovativeness have not yet received 

full research attention." 

This sub-section will summarize research findings contributing to the explanation of 

innovativeness and adoption behavior in the technology market. Table 19 provides the method and findings 

of each study that will be discussed (See appendix). 

The first research study is provided by Danko (1983) and investigates the adoption of three 

innovations (microwave oven, video recorder and personal computer) among a random sample of 

households within the continental United States. As each of the innovations were in the relatively early 

product life cycle stages, Danko's analysis consisted of comparing those who have adopted the innovation 
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with those who have not. Based on the time-of-adoption approach, those reporting adoption, within the 

early product life cycle stages of the innovation, are assumed to be the Early Adopters of the innovation. 

Danko (1983), like many other authors (Gatigon & Robertson 1985, Goldsmith & Hofacker 1991, 

Midgley & Dowling 1993), found that a single profile of adopters (Early Adopters) could not be 

constructed across the three product categories (microwave oven, video recorder and personal computer). 

Within the product category of personal computers, Danko (1983) constructed a profile of adopters. 

Adopters, of personal computers, tended to be younger, more educated, more financially able, more likely 

single, having fewer children in the household and more likely home-owners, than non-owners of personal 

computers.  

Danko (1983) also analyzed venturesomeness (risk taking), related to the adoption of technology 

and the individual's lifestyle, and fatalism (perceived locus of control). Danko (1983) confirmed a positive 

relationship between measures of venturesomeness and adoption (personal computer), indicating that 

adopters of personal computers tended to be risk takers, both in their everyday life, as well as when 

adopting new technologies. Adopters of personal computers also tended to posses an internal locus of 

control, perceiving that they were in control of their future or destiny. 

In a similar vein to Danko (1983), Dickerson and Gentry (1983) investigated the adoption of home 

computers. Dickerson and Gentry surveyed computer club members and subscribers of Psychology Today 

for home computer ownership. As the home computer, as a product category, was in the early product life 

cycle stages, Dickerson and Gentry, like Danko, compared those who have adopted the innovation with 

those who have not. As with Danko, the time-of-adoption approach identified Early Adopters as those 

reporting adoption (as the innovation was within the early product life cycle stages). 

Dickerson and Gentry (1983) determined that adopters of home computers tended to be middle-

aged, having higher incomes, and more educated. Adopters were also among the opinion leaders of the 

social system, avid information seekers, as well as, more experienced with technical products and services 

(in general), than non-adopters.  

Chau and Hui (1998) uncovered similar results, to that of Dickerson and Gentry (1983), when 

investigating the adoption of Windows 95 in a large non-profit organization. Chau and Hui (1998) utilized 
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three categories of adoption based on the time-of-adoption approach: early adopters, late adopters and non-

adopters. 

Chau and Hui (1998) determined that Early Adopters of Windows 95 tended to be younger, more 

likely male, with extensive computer experience. Early Adopters also tended to be among the opinion 

leaders of the organization, as well as, those who sought novel information regarding new products. 

Ram and Jung (1994) also examined Early Adopters of the personal computers. Ram and Jung 

isolated the construct of 'use innovativeness' as the degree to which an adopter applies an adopted product 

to solve a novel problem.  Early Adopters (as determined by 'use innovativeness') were found to have a 

greater awareness of the capabilities and features of personal computers. Early Adopters also utilized more 

options, features and software on their personal computers. 

Stanton (1999) provides the next generation of research related to innovativeness and adoption 

behavior. Stanton developed a casual model between adoption behavior, innovativeness predisposition and 

specific personality characteristics. Stanton surveyed a sample of college students in the United States and 

Australia. The survey consisted of personality characteristic measures (self-esteem, fatalism/locus of 

control, dogmatism, empathy, cognitive complexity, risk/venturesomeness, domain specific innovativeness) 

and internet usage measures (e-mail, chat, research, purchase…). Internet usage measures were utilized to 

develop a cross-sectional measure of adoption behavior. The domain specific innovativeness measure 

provided the measure of innovativeness predisposition.  

Stanton's (1999) research contributed to the discipline in many ways. Stanton's research confirmed 

a casual relationship between adoption behavior, innovativeness predisposition and specific personality 

traits. Innovativeness was determined to be a viable surrogate for actual adoption behavior. Fatalism/locus 

of control, cognitive complexity and risk/venturesomeness were isolated as related to innovativeness 

predisposition (as defined by a domain specific innovativeness measure). The relationship between 

innovativeness predisposition and the personality traits helps construct a profile of the early adopter of the 

technology market. Early adopters (1) perceived an internal locus of control, assuming control over their 

fate or destiny (2) sought out and enjoyed dealing with issues of complexity (3) enjoyed risk and 

consciously act to increase risk. 
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Many common and unique findings underlie much of the research presented here. The common 

and unique findings can be organized into three categories: a) demographics, b) psychographics and c) 

product category specific behavior. 

 

Demographics 
a) younger (Dickerson & Gentry, 1983; Chau & Hui, 1998; Robertson, 1991)  
b) more likely single (Danko, 1983) 
c) more educated (Dickerson & Gentry, 1983; Roberston, 1991)  
d) higher income (Dickerson & Gentry, 1983; Roberston, 1991)  
e) fewer children in the household (Danko, 1983) 
f) more likely home owners (Danko, 1983) 
 

Psychographics 
a) opinion leaders (Chau & Hui, 1998; Dickerson & Gentry, 1983; Rogers, 1983; Robertson, 
1991),  
b) risk takers /venturesome (Midgley & Dowling, 1978; Rogers, 1983; Danko, 1983; Roberston, 
1991; Stanton, 1999)  
 

Product Category Specific Behavior 
a) experts of the product category (Dickerson & Gentry, 1983; Robertson, 1991; Ram & Jung, 
1994; Chau & Hui, 1998)  
b) heavy users of the product category (Robertson, 1991; Chau & Hui, 1998) 
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Hypotheses  

 
(2) Identify characteristics which differentiate categories of adoption of wireless phone features and 

services.  
b) Develop hypotheses utilizing theory and past findings within the technology market related to 
adoption behavior (innovativeness) and within the confines of the study questionnaire to isolate 
the characteristics of Early Adopters. 

 
Each of the applicable research findings, discussed in the previous section, was formulated into 

individual hypotheses. The hypotheses were organized into two sets: demographic hypotheses and 

psychographic hypotheses. Findings discussed in the previous section that could not be directly analyzed, 

due to the confines of the study questionnaire were not utilized for the analysis.  Product category specific 

findings were excluded from the analysis, as a direct relationship is inherent between the cross-sectional 

innovativeness measure and product category behavior. A one-to-one relationship is expected between the 

number of wireless features and services the user is currently using and the level of technical competence 

and spending within the product category. Thus confounding any analysis between the product category 

specific variables and the dependent variable of adoption behavior. 

The following section will state each hypothesis and operationalize the independent variables used 

to test each. The dependent measure, the cross-sectional innovativeness measure, will be operationalized 

and analyses techniques reviewed in the following section. 

 
Demographics  

H1a:  Age  

Younger individuals have a stronger predisposition for innovativeness of wireless technologies. A 

negative relationship exists between increased age level and the cross-sectional innovativeness measure.  

Age level was operationalized as ordered groupings (dummy variables) based on the respondent's 

survey response. Respondents were asked to indicate which of the following ranges contained their age: 

Less than 25 (18-19,20-24), 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69 or 70+. The 

response categories of 18-19 and 20-24 were collapsed into 'Less than 25 (18-19,20-24)' due to the low 
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number of responses for the categories. See Table 2 for further details regarding the proportional 

distribution of Age for the sample. 

Each age range was represented by a dummy variable. The variable containing the respondent's 

survey response was coded 1. All other variables were coded 0. The age range 'Less than 25 (18-19,20-24) ' 

was utilized as the reference category from which inferences can be drawn to the other age ranges. 

Respondents failing to provide a response were coded as a 1, in the largest response category ('40-44').  

The use of dummy variables to represent Age, rather than an interval scale variable, helps reveal 

the effects each groups has compared to the reference group, in this case the ‘Less than 25’ age range. 

H1b:  Marital Status 

Individuals who are not married have a stronger predisposition for innovativeness of wireless 

technologies. A negative relationship exists between the marital status of married and the cross-sectional 

innovativeness measure. 

Marital status was operationalized as a single nominal variable based on the respondent's survey 

response. Those indicating the marital status of 'Married' were coded as a 1. Those individuals indicating 

any other category of marital status other than married (Single (never married), separated, widowed, 

divorced) were coded as a 0. Respondents failing to provide a response were coded as a 1 in the largest 

response category ('Married'). See Table 2 for further details regarding the proportional distribution of 

Marital Status for the sample. 

H1c:  Education 

Individuals with higher levels of education have a stronger predisposition for innovativeness of 

wireless technologies. A positive relationship exists between increased education level and the cross-

sectional innovativeness measure. 

Education level was operationalized as ordered groupings (dummy variables) based on the 

respondent's survey response. Respondents were asked to indicate which of the following levels of 

education represented their highest level of education: Some High School or less (Grade School, Some 

High School), Graduated High School, Some College, Graduated College or Post College Graduate. The 

response categories of 'Grade School' and 'Some High School' were collapsed into 'Some High School or 
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less' due to the low number of responses for the categories. See Table 2 for further details regarding the 

proportional distribution of Education for the sample. 

Each education level was represented by a dummy variable. The variable containing the 

respondent's survey response was coded 1. All other variables were coded 0. The education level of 'Some 

High School or less' was utilized as the reference category from which inferences can be drawn to the other 

educational levels. Respondents failing to provide a response were coded as a 1 in the largest response 

category ('Some College'). As with Age, this approach to the analysis helps reveal the effects each groups 

has compared to the reference group (‘Some High School or less’). 

H1d:  Household Income 

Individuals with higher household income levels have a stronger predisposition for innovativeness 

of wireless technologies. A positive relationship exits between increased household income level and the 

cross-sectional innovativeness measure. 

Household income was operationalized as ordered groupings (dummy variables) based on the 

respondent's survey response. Respondents were asked to indicated which of the following household 

income ranges contained their household's annual income: Less than  $25,000 (Less than $15,000, $15,000 

but less than $24,999), $25,000 but less than $34,999, $35,000 but less than $44,999, $45,000 but less than 

$59,999, $60,000 but less than $99,999, $100,000 but less than $149,999 or $150,000 or more. The 

response categories of 'Less than $15,000' and, '$15,000 but less than $24,999' were collapsed into 'Less 

than $25,000' due to low number of responses for the categories. See Table 2 for further details regarding 

the proportional distribution of  Household Income for the sample. 

Each income range was represented by a dummy variable. The variable containing the 

respondent's survey response was coded 1. All other variables were coded 0. The income range of 'Less 

than $25,000 (Less than $15,000, $15,000 but less than $24,999)' was utilized as the reference category 

from which inferences can be drawn to the other household income levels. Respondents failing to provide a 

response were coded as a 1 in the largest response category ('$60,000 but less than $99,999'). As with Age, 

this approach to the analysis helps reveal the effects each groups has compared to the reference group 

(‘Less than $25,000’). 
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H1e:  Children in the Household 

Individuals who have fewer children in the household have a stronger predisposition for 

innovativeness of wireless technologies. A negative relationship exists between the number of children in 

the household and the cross-sectional innovativeness measure. 

The number of children in the household was operationalized as a ratio scale variable. 

Respondents were asked to indicate the number of children under the age of 18 that live in the respondent's 

household. Respondents failing to provide a response were assigned the mean of the distribution of 

responses. See Table 2 for further details regarding the proportional distribution of Children in the 

Household for the sample. 

H1f:  Home Ownership 

Individuals who do not own their residence have a stronger predisposition for innovativeness of 

wireless technologies. A negative relationship exists between home ownership and the cross-sectional 

innovativeness measure. 

Home ownership was operationalized as a single nominal variable. The variable of home 

ownership was coded as a 1 when the respondent indicated that they own their primary residence (a code of 

0 otherwise, indicating rent or lease). Respondents failing to provide a response were coded as a 1 in the 

largest response category ('Own'). See Table 2 for further details regarding the proportional distribution of 

Home Ownership for the sample. 

Psychographics  

H2a:  Opinion Leadership 

Individuals who perceive themselves as opinion leaders have a stronger predisposition for 

innovativeness of wireless technologies. A positive relationship exists between opinion leadership and the 

cross-sectional innovativeness measure. 

Opinion leadership was operationalized as a single interval scale variable. Respondents were 

asked to indicate, using a five point scale (1 = "Disagree Strongly" 5 = "Agree Strongly") how well the 

following statement meets their perception: "Friends ask my advice before they purchase mobile phones 
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and services".  Table 9 provides the mean of the distribution of responses. Respondents failing to provide a 

response were assigned the mean of the distribution of responses. 

 

Table 9 Opinion Leadership Measure 

Opinion Leadership Measure  Mean 
"Friends ask my advice before they purchase mobile phones and services" 2.64 

 

H2b:  Venturesomeness/Risk Taking 

Individuals who perceive themselves as possessing positive risk taking/venturesomeness attitudes 

have a stronger predisposition for innovativeness of wireless technologies. A positive relationship exists 

between positive risk taking/venturesomeness attitudes and the cross-sectional innovativeness measure. 

Conversely, a negative relationship exists between negative risk taking/venturesomeness attitudes and the 

cross-sectional innovativeness measure. 

Venturesomeness/risk taking included five interval scale variables. Respondents were asked to 

indicate, using a five point scale (1 = "Disagree Strongly" 5 = "Agree Strongly") how well each of the 

following statements meets their perception:  

 

Table 10 Risk Taking/Venturesomeness Attitidues Measures 

Positive Risk Taking/Venturesomeness Attitudes  Mean  
I live for today and let tomorrow take care of itself  2.35    
I am spender, not a saver  2.55    
I act on hunches and instinct  2.84 

Negative Risk Taking/Venturesomeness Attitudes  Mean  
I'd rather be safe than sorry  3.66 
I am very traditional at heart  4.05 
  

Table 10 provides the mean of each statement's distribution. Respondents failing to provide a 

response were assigned the mean of the distribution of responses. 

Three statements were identified as "Positive Risk Taking/Venturesomeness Attitudes" and two 

statements as "Negative Risk Taking/Venturesomeness Attitudes." A confirmatory factor analysis 

substantiates the relationships among the statements. A varimax rotated solution produced two factors. 
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Those statements indicated as positive risk taking/venturesomeness attitudes loaded on one factor, and 

those indicated as negative risk taking/venturesomeness attitudes on the other. Each statement indicating a 

strong relationship with the derived factor as indicated by the factor loadings provided below (See Table 

11).  

 
Table 11 Risk Taking/Venturesomeness Attitidues Confirmatory Factor Analysis 

      Factor Loadings  
Positive Risk Taking/Venturesomeness Attitudes  1 2   

I live for today and let tomorrow take care of itself  .852 .02  
I am spender, not a saver  .857 -.04 
I act on hunches and instinct  .687 .24 
 

Negative Risk Taking/Venturesomeness Attitudes     
I'd rather be safe than sorry  .16 .852 
I am very traditional at heart  .12 .845 
 

Although, each hypothesis is stated above individually, a three prong modeling approach was used 

when testing the hypotheses. The three prong modeling approach consisted of testing the Demographic 

variables as one model (Model 1), the Psychographic variables as an additional model (Model 2), and 

finally both the Demographic and Psychographic variables combined as a model (Model 3). Testing each 

model independently provides the researcher with the ability to utilize specific models based on the 

available data sources, as well as evaluating the cost/benefit of acquiring data sources. 

The three analysis models were employed for testing the following hypotheses. The first 

hypothesis attempts to determine which model provides the greatest explanatory power/ best overall fit. 

H3a:  Demographics (Model 1) vs. Psychographics (Model 2) 

Demographics (Model 1) will provide greater explanatory power/better overall fit with regard to 

the cross-sectional innovativeness measure, than Psychographics (Model 2).  Given the use of two 

dependent variables (Continuous / Categorical) each analysis will employ differing criteria, which will be 

discussed in the next section.  

Next, the analysis turns to determining the added value (via explanatory power/overall fit) the 

final combined model (Demographic and Psychographics (Model 3)) provides over each individual model 

(Demographics (Model 1)/Psychographics (Model 2)). 

H3b: Demographics (Model 1) vs. Demographics and Psychographics (Model 3).   
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Demographics and Psychographics (Model 3) will provide greater explanatory power/better 

overall fit with respect to the cross-sectional innovativeness measure, than Demographics (Model 1) alone. 

H3c:  Psychographics (Model 2) vs. Demographics and Psychographics (Model 3).  

Demographics and Psychographics (Model 3) will provide greater explanatory power/better 

overall fit, with regard to the cross-sectional innovativeness measure, than the Psychographics (Model 2) 

alone.  

Again, given the use of two dependent variables (Continuous / Categorical) each analysis will 

employ differing criteria, which will be discussed in the next section. 
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Dependent Variables 

The final research objective, related to identifying the characteristics which differentiate the 

categories of adoption of wireless phone features and services is: 

 
c) Develop dependent variables, using the constructed measure of adoption behavior 
(innovativeness), to test each of the hypotheses. 

 

The following section will discuss the inferential analysis techniques utilized when working the 

specific dependent measures derived from the cross-sectional innovativeness measure.  Two dependent 

variables were constructed to test each of the above hypotheses. Both dependent variables were derived 

directly from the cross-sectional innovativeness measure constructed earlier, but handle the measure from 

two separate perspectives: the first as a continuous variable and the second as a categorical variable. 

The first dependent variable employed the cross-sectional innovativeness measure in its original 

state, as a continuous variable, with a distribution from 0 to 20.  Figure 7 and Table 5 provide the cross-

sectional innovativeness measure distribution. Multiple regression was used to analyze this dependent 

variable. Multiple regression provides several measures of the overall explanatory power/fit of the model, 

as well as the contribution of the independent variables within the model. The regression measures include: 

R square, adjusted R square, unstandardized regression coefficients (b weights), and standardized 

regression coefficients (Beta weights). 

The R square and adjusted R square measures were assessed to evaluate the explanatory power /fit 

of the model, that is the variance explained by the model, with and without consideration for the size model 

(number of independent variables included in the model).  

Unstandardized regression coefficients (b weights) were also reviewed to assess the direction of 

the relationship between the dependent variable (cross-section innovativeness measure) and the 

independent variable. The b weights are interpreted as the average change in independent variable, that is 

associated with a one unit change in the dependent variable (cross-sectional innovativeness measure), while 

holding the remaining independent variables constant. The unstandardized regression coefficients were also 
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tested for significance, that is, t tests were provided per coefficient. Each t test evaluated the null hypothesis 

that, in the population, the regression coefficient is equal to zero.  

Standardized regression coefficients (Beta weights) were also examined. Beta weights, unlike b 

weights, provide the ability to make direct comparisons, concerning the relative explanatory power, among 

independent variables.  

A uniqueness index (partial F test) was also calculated to determine which analysis model 

provided the greatest explanatory power/fit. The uniqueness index is a reformulated F statistic, testing the 

explanatory power/fit between a reduced (Demographics (Model 1)/Psychographics (Model 2)) and a full 

model (Demographics and Psychographics (Model 3)).  

The uniqueness index (partial F test) is calculated as follows: 
  
 F = (SSER-SSEF)/(K-L) 
   SSEF/(n-K-1) 
 

Where: SSER = error sum of squares from the Reduced model with L explanatory variables.  
SSEF = error sum of squares from the Full model with K explanatory variables.  
n = sample size 
K = number of explanatory variables in the Full model 
L = number of explanatory variables in the Reduced model 
Null Hypothesis: no explanatory difference is evident between the Full and Reduced models 

The resulting measure is compared to a critical value as determined by the degrees of freedom and 

the desired confidence interval. Indices greater than or equal to the critical value are deemed statistically 

significant, that is evidence is provided to support the hypothesis that the full model contributes to the 

explanation of the dependent variable beyond the reduced model. Thus rejecting the null hypothesis that no 

explanatory difference is evident between the full and reduced model. 

The second dependent variable operationalized the cross-sectional innovativeness measure as a 

categorical variable with three levels. The three levels were derived similarly to Rogers' (1983) adoption 

categories. Individuals with a cross-section innovativeness measures greater than or equal to 8, indicating a 

strong predisposition for adoption, were deemed the 'Early Adopters'. Roughly, 13% of the respondents 

were included in this category. The second category, 'Middle Majority', consisted of individuals with a 

cross-section innovativeness measure between 1 and 7. The majority of the respondents (63%) were 



46 

included in this category. The final category of 'Later Adopters' consisted of respondents with a cross-

sectional innovativeness measure of 0, indicating minimal adoption or predisposition towards 

innovativeness. See Figure 8 for a graphical display of the cross-sectional innovativeness distribution and 

resulting categories of adoption. 
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Figure 8 Cross-Sectional Innovativeness Measure Distribution with Adoption Categories 

 

Simultaneous estimated multiple discriminant analysis (MDA) was used to analyzing the second 

dependent variable. MDA analyzes dependent group differences, attempting to maximize the between-

group variance relative to the within-group variance. The first step in the analysis process of MDA is to 

conduct one-way analyses of variance, testing the equality of group means, per independent variable. Each 

test assessed the null hypothesis that, in the population, the mean of the independent variable is the same 

across dependent groups. The one-way analysis of variance provides a statistical perspective of the group 

differences that may exist within independent variables. Although significant differences may be observed 
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between groups, a detailed understanding of the specific group differences is not provided, nor an 

understanding of the contribution to the group difference.  

The MDA model provides, per dependent group, per independent variable, a discriminant weight 

or coefficient. The discriminant weight helps quantify the relationship between the dependent group (Early 

Adopter, Middle Majority, Later Majority) and the independent variable. Ignoring the sign of the 

discriminant weight, the discriminantory power of the independent variable is quantified by the relative size 

of the discriminant weight. Relatively larger weights contribute more to the discriminantion between 

groups than relatively smaller weights. Discriminant weights will be reviewed in an analogous fashion to 

that of Beta weights of regression analysis. 

Assembled per dependent group, the discriminant weights form a linear equation referred to as the 

discriminant function. The discriminant function multiplies the independent variable value by the 

discriminant weight, (per member, per dependent group) and sums (with a model constant) to determine the 

predicted classification of the member. The ability of the MDA to correctly classify members, based on the 

discriminant function, is referred to as a 'hit ratio'.  

Further analysis using the proportional chance criteria and Press's Q assists with determining the 

accuracy of the model with consideration of differing group sizes. The proportional chance criteria is used 

when unequal group sizes are present, that is the classification of a member to a smaller group is contrary 

to the odds of the group occurring, given equal group sizes. The proportional chance criteria assess group 

proportions, squares and sum. 

 Cpro = (p12 + p22 + p23)  
 Where: p1 = proportion of individuals in group 1 and so on 
 

The resulting measure (Cpro) is the proportional accuracy ('hit ratio') of the model expected by 

chance alone. Hair (1995) recommends increasing the proportional chance criteria (Cpro) by a fourth, in 

order to raise the value above that expected by chance. The revised value, referred to as 'Hair's Cushion' in 

this analysis, provides greater confidence to the analyst when considering the cost/benefit of the analysis. 

 Cgpro = Cpro + (Cpro * 1/4) 
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The last measure is Press's Q. Press's Q also tests the classification accuracy of the model and 

provides a measure of statistical significance for determining if the model classifies members better than 

chance alone. The resulting measure is compared against a critical value, at which (greater than or equal to) 

the 'hit ratio' of the model can be considered statistically better than chance. 

 Press's Q = [N-(n*K)]2 / N(K-1) 
 Where: N = number of members or sample size 
 n = number of correctly classified members 
 K = number of dependent groups 

 
Both measures, the proportional chance criteria and Press's Q, were evaluated using both the test 

and validation samples, which will be discussed next. 

As statistical tests are unusually sensitive to minor group differences when the sample size is 

large, the sample of wireless users was randomly split into two. Split half 1 was selected to serve as the 

validation sample upon which the findings of Split half 2, the test sample, were applied.  

The following tables summarize key measures related to each split half. As the sample was 

divided in a random fashion, no methodical differences are evident, in Table 12, 13, 14 or 15, between 

split-half 1 and split-half 2. 

 

Table 12 Dependent Variables Based on Cross-Sectional Innovativeness Measure by Split Half 

Dependent Variables Based on Cross-Sectional Innovativeness Measure by Split Half 
   Total  
Continuous  % Categorical  Split 1  Split 2  
0     24.8 Later Adopters (24.8%) 23.8 25.8 
1     14.8 Middle Majority (62.5%) 14.5 15.1 
2     11.7     12.6 10.7 
3     8.6     8.9 8.4 
4     7.5     8.0 7.1 
5     6.7     6.9 6.5 
6     7.4     7.1 7.6 
7     5.8     4.7 7.0 
8     4.2 Early Adopters (12.7%) 4.9 3.4  
9     3.5     3.3 3.6 
10     1.5     1.2 1.8 
11     1.1     1.7 0.7  
12-20    2.5     2.8 2.2 
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Table 13 Sample Wireless Usage Measures by Split Half 

Sample Wireless Usage Measures by Split Half Total  Split 1 Split  2  
 n = 3045 1558 1487 

Plan Type %    
 Pre-Paid 7.8 8.0 7.5 
 Monthly Fee 88.7 88.6 88.8 
 One-Rate 3.5 3.4 3.6 
 
Spending  Mean    
 Monthly Wireless Bill $47.82 $47.37 $48.28 
 
Usage Level %    
 Heavy 16.1 15.3 17.0 
 Moderate 57.3 59.1 55.3 
 Light  26.6 25.6 27.6 
 
Technology Type %    
 Analog 34.6 33.4 36.0 
 Digital 56.5 57.3 55.6 
 PCS  8.9 9.3 8.4 
 
Calling Patterns Mean    
 Incoming Calls per Week 2.57 2.52 2.62 
 Outgoing Calls per Week 3.61 3.61 3.60 
 



50 

Table 14 and Table 15 display the weighted demographic and psychographic measures of the 

sample by each split half. 

 
 
Table 14 Sample Demographic Measures by Split Half  

Sample Demographic Measures by Split Half Total Split 1 Split 2  
Age of respondent %    
   18-19   1.3 1.3 1.4  
   20-24    4.1 4.3 3.8 
   25-29    6.6 6.8 6.4  
   30-34    8.7 9.9 7.5 
   35-39    12.6 12.6 12.6 
   40-44    14.5 14.6 14.4 

45-49   13.0 12.3 13.8 
50-54   12.7 12.4 13.1 
55-59   7.7 7.7 7.6 
60-64   5.6 5.2 6.1 
65-69  4.8 4.7 4.9 
70+   5.9 5.7 6.0 
No Response  2.4 2.4 2.4 
 

Annual Income Level of Respondent's Households %    
   Less than $15,000   3.3 3.8 2.8 
   $15,000 but less than $24,999   5.1 4.7 5.5 

  $25,000 but less than $34,999   9.2 9.4 9.0 
  $35,000 but less than $44,999   10.5 11.0 10.0 

   $45,000 but less than $59,999  16.6 16.8 16.4 
   $60,000 but less than $99,999  28.8 28.4 29.1 
   $100,000 but less than $149,999  10.0 10.9 9.1 
  $150,000 or more  5.4 4.6 6.2 

No Response  11.2 10.4 12.0 
 

Education Level of Respondent %    
   Grade School   0.9 0.6 1.2 
   Some High School   3.8 4.0 3.6 
   Graduated High School   23.7 24.5 22.9 
   Some College   31.1 29.2 33.0 
   Graduated College   25.4 27.4 23.4 
   Post College Graduate 12.6 11.6 13.7 
   No Response 2.4 2.6 2.3 
 
Marital Status %    
   Married 71.8 71.4 72.2 
   Single (never married) 11.9 13.2 10.7 
   Other 16.3 15.4 17.1 
 
Children in Household %   
  None 43.2 41.9 44.5 
  One 18.0 19.0 17.0 
  Two 18.3 17.9 18.6 
  Three 5.6 5.6 5.6 
  Four or More 1.6 1.3 1.7 

No Response  13.4 14.2 12.6 
 

Home Ownership %    
  Own 83.8 84.0 83.5 
  Rent/Lease 12.2 12.3 12.2 
  No Response 4.0 3.7 4.3 
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Table 15 Sample Psychographic Measures by Split Half  

Sample Psychographic Measures by Split Half  Total Split 1 Split 2 
Opinion Leadership   Mean     
Friends ask my advice before they purchase mobile phones and services  2.64 2.61  2.67 

 
Positive Risk Taking/Venturesomeness Attitudes  Mean     
I live for today and let tomorrow take care of itself  2.35 2.33  2.37 
I am spender, not a saver   2.55 2.55  2.55 
I act on hunches and instinct   2.84 2.82  2.86 

 
Negative Risk Taking/Venturesomeness Attitudes  Mean     
I'd rather be safe than sorry   3.66 3.68  3.65 
I am very traditional at heart   4.05 4.06  4.03 
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Analysis Summary 

As multiple layers are present in the analysis, a brief re-cap may be necessary. The following page 

will summarize the dependent variables (See Table 16) and independent models (See Figure 9) in use, as 

well as the analysis techniques employed.  

 
Table 16 Summary of Dependent Variables 

Continuous Dependent Variable  
Cross-Sectional Innovativeness Measure as a Continuous Measure from 0 to 20. 
Multiple regression was used to analyze this model. 

R square, adjusted R square 
Unstandardized regression coefficients, standardized regression coefficients 
Uniqueness indices 
 

Categorical Dependent Variable 
Cross-Sectional Innovativeness Measure as a Categorical Variable with three levels 

1. Early Adopters (12.7%/CSI 8+) 
2. Middle Majority (62.5%/CSI 1-7) 
3. Later Adopters (24.8%/CSI 0) 

Discriminant analysis was used to analyze this model. 
Test of equality of group means 
Discriminant function coefficients (weights) 
Proportional chance criteria, Hair’s Cushion, Press's Q 
 

Continuous

Demographics (Model 1)

Psychographics (Model 2)

Demographics & Psychographics
(Model 3)

Categorical

Demographics (Model 1)

Psychographics (Model 2)

Demographics & Psychographics
(Model 3)

Dependent VariableIndependent Variables

 

Figure 9 Independent Models in Use  
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Results 

The results supported each of hypotheses with few exceptions. Figure 10 details the hypotheses 

and the corresponding findings from this research. The first column of Figure 10 provides the independent 

variables, grouped by model (Demographics (Model 1) / Psychographics (Model 2)). Below each 

independent variable is the stated hypothesis of Positive or Negative, referring to the significant (p <=.10) 

directional relationship between the dependent variable and the independent variable, as indicated by the 

hypothesized b weight (unstandardized regression coefficient) and discriminant weights. The remaining 

columns detail the results in the same fashion. The findings can be Positive, Negative, Mixed or Non-

Significant. Mixed relationships are significant relationships at p <=.10, lacking directionalness for 

determining either a positive or negative relationship between the dependent and independent variable sets. 
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Hypothesis

Demographic Hypothesis
Continuous Categorical

1A. Age (Years) 
Negative Demographics (Model 1) Negative Negative

Demographics & Psychographics (Model 3) Negative Negative
1B. Marital Status (Married)

Negative Demographics (Model 1) Negative Negative
Demographics & Psychographics (Model 3) Negative Negative

1C. Education (Years)
Positive Demographics (Model 1) Mixed Mixed

Demographics & Psychographics (Model 3) Mixed Mixed
1D. Household Income (Dollar Amount)

Positive Demographics (Model 1) Positive Positive
Demographics & Psychographics (Model 3) Positive Positive

1E. Children in Household (Number)
Negative Demographics (Model 1) Negative Negative

Demographics & Psychographics (Model 3) Negative Negative
1F. Home Ownership (Own)

Negative Demographics (Model 1) Negative Negative
Demographics & Psychographics (Model 3) Negative Negative

Psychograhic Hypothesis
Continuous Categorical

2A. Opinion Leadership (Scale 1 (negative) to 5 (positive))

Positive Psychographics (Model 2) Positive Positive
Demographics & Psychographics (Model 3) Positive Positive

2B. Venturesomeness / Risk Taking (Scale 1 (negative) to 5 (positive))

Positive Psychographics (Model 2) Mixed
Demographics & Psychographics (Model 3) Mixed

Positive Psychographics (Model 2) Positive Positive
Demographics & Psychographics (Model 3) Positive Positive

Positive Psychographics (Model 2) Positive Positive
Demographics & Psychographics (Model 3) Positive Positive

Negative Psychographics (Model 2) Negative
Demographics & Psychographics (Model 3) Negative

Negative Psychographics (Model 2) Negative Negative
Demographics & Psychographics (Model 3) Negative

Hypothesized relationship between Dependent variable (Innovativeness) and 
Independent variable. Dependent Variable

I live for today and let tomorrow take care of itself..

I'd rather be safe than sorry.

I am very traditional at heart.

I am a spender, not a saver..

I act on hunches and instinct..

Friends ask my advice before they purchase mobile phones and services..

 

Figure 10 Summary of Hypotheses and Results 

 

The following section will review the results of the analysis. Further details regarding each 

analysis can be found in the appendix. Figure 17 and 18 provide further details regarding the analysis of the 
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Demographics (Model 1), Figure 19 and 20 the Psychographics (Model 2), and Figure 21 and 22 the 

combination of the Demographics and Psychographics (Model 3).  

Each figure (See Appendix Figures 17 / 19 / 21) is divided into three sections. The left most 

column specifies the independent or explanatory variable, as well as the model constant (where 

appropriate). The first section of each table provides the resulting regression coefficients. The 

unstandardized coefficient (b weight), standardized coefficient (Beta weight) and p-value of the 

independent variables are provided (as well as the model constant).  

Shaded rows indicate significant p-values (p <=.10) providing evidence to reject the null 

hypothesis that, in the population, the regression coefficient for the independent variable is equal to zero. 

Boxed cells indicate the highest standardized coefficients (Beta weight) of the model, thus the variable with 

the strongest relative explanatory power, among independent variables.  

The remaining section presents the results of the multiple discriminant analysis (MDA). The 

discriminant weights are provided (Early Adopter/ Middle Majority/ Later Adopter) as well as the model 

constant. The final columns provide the Univariate F ratio and the p-value of the test of equality of means. 

As before, shaded rows indicate a significant p-value (p <=.10) providing evidence to reject null hypothesis 

that, in the population, the mean of the independent variable is the same across dependent groups. Boxed 

cells indicate the highest discriminant weight of the set, thus category of membership the independent 

variable is most likely aligned with (with consideration of the model constant). 

Figures 18, 20 and 22 (See Appendix) chart the standardized coefficients (Beta weights) of each 

independent model. By utilizing the standardized coefficients (Beta weights), the relative explanatory 

power of each coefficient is communicated by the relative Y axis position. 
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Hypothesis 

Demographics  

H1a:  Age - Younger individuals have a stronger predisposition for innovativeness of wireless 

technologies. A negative relationship exists between increased age level and the cross-sectional 

innovativeness measure. 

Continuous Dependent Variable 

Utilizing regression, a significant (b=.93, p<=.10) positive relationship was observed between the 

continuous dependent variable and the age level of '25-29' (as the age level differs from the reference level 

of ‘Less than 25’). A significant negative relationship (b=-1.34, p<=.10) was observed for age levels 

starting at ‘45-49’ and the continuous dependent variable, indicating a movement from early adoption to 

later adoption categories. Figure 17 clearly illustrates the negative relationship between the continuous 

dependent variable and age level. It should also be noted that the age levels of ‘65-69’ (B=.20,p<=.10) and 

‘70+’ (B=.24,p<=.10) provide 2 of the 3 largest standardized coefficients of the Demographics model 

(Model 1), indicating the strongest contributors to the explanatory power of the model (See Figure 17). 

Categorical Dependent Variable 

Similarly, significant positive relationships were observed when analyzing the relationship 

between the categorical dependent variable and age level. A general movement from Early Adoption to 

Middle Majority to Later Adoption categories was observed with increasing age levels (as indicated by the 

boxed cells – See Table 20). The shift from Early Adoption ('25-29', F=6.84,p<=.10) to Middle Majority is 

evident at the ‘35-39’ age level (F=6.30,p<=.10), possibly indicating a shift from single and/or childless 

lifestyle to a married and/or child bearing lifestyle. The next shift, from Middle Majority to Later Adoption, 

occurred at the ‘55-59’ age level (F=6.00, p<=.10). Lifestage changes (retirement/empty nest) and modern 

day technical competence may account for this general shift in adoption/innovativeness.  
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H1b:  Marital Status - Individuals who are not married have a stronger predisposition for 

innovativeness of wireless technologies. A negative relationship exists between the marital status of 

married and the cross-sectional innovativeness measure. 

Continuous Dependent Variable 

A significant negative relationship (b=-.84, p<=.10) was observed between the marital status of 

married and the continuous dependent variable, supporting the above hypothesis.  

Categorical Dependent Variable 

A significant negative (F=6.49, p <=.10) relationship was also observed for the categorical 

dependent variable, supporting the above hypothesis.  

H1c:  Education - Individuals with higher levels of education have a stronger predisposition for 

innovativeness of wireless technologies. A positive relationship exists between increased education level 

and the cross-sectional innovativeness measure. 

Continuous Dependent Variable 

Neither a consistent, nor a significant positive or negative relationship, was observed between the 

continuous dependent variable and education level. As education level of 'Some College', provided the only 

significant positive relationship (b=.72, p <=.10) with the continuous dependent variable (as it differs from 

the reference education level of 'Some High School or Less'), the relationship was deemed ‘Mixed’.  

Categorical Dependent Variable 

As with the continuous dependent variable, neither a consistent, nor a positive or negative 

relationship was observed between the categorical dependent variable and education level. The relationship 

was also described as ‘Mixed’ with the education levels of 'High School' (F=10.64,p<=.10) and 'Some 

College' (F=.6.20,p<=.10) providing a negative and positive relationship, respectively. 

The lack of a consistent relationship between either dependent variable and education level may be 

due to the maturity and saturation of wireless devices in the general population. Wireless devices may be at 

a life cycle stage where the traditional Early Adopter characteristics, such as education level, lack 

necessity. A more likely explanation may be that respondents over stated their education level. Future 

research concerning the relationship between wireless adoption behavior and education level may provide 
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further insight. Another explanation may point to multi-collinearity, that is the variance attributed to 

education may also be accounted for my another variable such as household income. 

H1d:  Household Income - Individuals with higher household income levels have a stronger 

predisposition for innovativeness of wireless technologies. A positive relationship exits between increased 

household income level and the cross-sectional innovativeness measure. 

Continuous Dependent Variable 

Evidence supporting the above hypothesis was observed when analyzing the relationship between 

the continuous dependent variable and household income level. Regression analysis revealed evidence of a 

significant and progressive positive relationship (b=.62,.98,1.36,2.03,2.65, p<=.10) between the continuous 

dependent variable and household income level (as it differs from the reference level of 'Less than 

$25,000'). Figure 17 illustrates this relationship.  

Household income levels exceeding $35,000 (b=.62, p<=.10) exhibit a progressively increasing 

positive relationship with the continuous dependent variable. Also, the household income range of ‘$60,000 

but less than $99,999’ (B=.20, p<=.10), (followed closely by $100,000+ categories (B=.18, B=.19, 

p<=.10)) provides the third largest standardized coefficients of the Demographics model (Model 1), 

indicating the strongest contributors to the explanatory power of the model. 

Categorical Dependent Variable 

Analysis of the relationship between the household income level and the categorical dependent 

variable, although observing relatively consistent positive relationships (p<=.10), provides only four levels 

of household income with significance ('$25,000 but less than $34,999 F=10.97, p<=.10 / '$35,000 but less 

than $44,999, F=2.53, p<=.10 / '$45,000 but less than $59,999, F=3.62, p<=.10 / '$150,000 or more', 

F=5.50, p<=.10). Surprisingly, household income ranges between $60,000 and $149,000 were not found to 

be significant (F=.41,1.16, p>.10). 

H1e:  Children in the Household - Individuals who have fewer children in the household have a 

stronger predisposition for innovativeness of wireless technologies. A negative relationship exists between 

the number of children in the household and the cross-sectional innovativeness measure. 

Continuous Dependent Variable 
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A significant negative  (b=-.19, p<=.10) relationship was observed between the continuous 

dependent variables and the number of children in the household. As the number of children in the 

household increased, the continuous dependent variable decreased. 

Categorical Dependent Variable 

The categorical dependent variable provides similar evidence to that of continuous dependent 

variable. A negative relationship (F=7.02, p<=.10) was also observed between the number of children in 

the household and the categorical dependent variable. 

Future research addressing the age level of the children in the household may provide interesting 

findings, which may provide evidence that the age of children in the household aids innovativeness. It 

could be hypothesized that teenage children provide a vehicle for innovation/new technology dissemination 

within the household. Also, the presence of teenage children in the household may provide a necessity for 

new technology, that is providing instruments for instant communication and location. 

H1f:  Home Ownership - Individuals who do not own their residence have a stronger 

predisposition for innovativeness of wireless technologies. A negative relationship exists between the home 

ownership and the cross-sectional innovativeness measure. 

Continuous Dependent Variable 

Evidence supporting the above hypothesis was observed for the continuous dependent variable. A 

significant negative relationship (b=-.66, p<=.10) was observed between home ownership and the 

continuous dependent variable (as it differs from the reference variable on 'Non-Ownership').  

Categorical Dependent variable 

A negative relationship (F=8.48, p<=.10) was also observed between home ownership and the 

categorical dependent variable.  

 

Psychographics  

H2a:  Opinion Leadership - Individuals who perceive themselves as opinion leaders have a 

stronger predisposition for innovativeness of wireless technologies. A positive relationship exists between 

opinion leadership and the cross-sectional innovativeness measure. 
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Continuous Dependent Variable  

A significant positive relationship (b=.60, p<=.10) was observed between the measures of opinion 

leadership and the continuous dependent variable, providing evidence to support the above hypothesis. 

Within the Psychographics model (Model 2), the measure of opinion leadership provides the largest 

standardized coefficient (B=.19, p<=.10), indicating the strongest contributors to the explanatory power of 

the over all model. 

Categorical Dependent Variable 

A significant positive relationship (F=45.70, p<=.10) was also observed between the measure of 

opinion leadership and the categorical dependent variable, supporting the above hypothesis, as well. 

H2b:  Venturesomeness/Risk Taking 

Individuals who perceive themselves as possessing positive risk taking/venturesomeness attitudes 

have a stronger predisposition for innovativeness of wireless technologies.  A positive relationship exists 

between positive risk taking/venturesomeness attitudes and the cross-sectional innovativeness measure. 

Conversely, a negative relationship exists between negative risk taking/venturesomeness attitudes and the 

cross-sectional innovativeness measure. 

Positive Risk Taking/Venturesomeness 

The following table (Table 17) summarizes the directional relationship hypothesized between the 

positive risk taking/venturesomeness measures as well as the findings of the analysis, based on the 

dependent variables in use. 

 

Table 17 Positive Risk Taking/Venturesomeness Attitudes Hypotheses and Findings 

       Dependent variable 
Positive Risk Taking/Venturesomeness Attitudes Hypothesis Continuous Categorical 
 I live for today and let tomorrow take care of itself Positive Non-Significant Mixed 

      (b=.03,p>.10) (F=6.90,p<=.10) 
 

 I am spender, not a saver Positive Positive Positive 
      (b=..35,p<=.10) (F=21.00, p<=.10) 
 

 I act on hunches and instinct Positive Positive Positive 
      (b=..30,p<=.10) (F=14.20p<=.10) 
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Continuous Dependent Variable 

For the most part, significant positive relationships (b=.35, .30, p<=.10) were observed between 

the continuous dependent variables and the positive risk taking/venturesomeness measures. The statement 'I 

live for today and let tomorrow take care of itself' lacked a significant relationship (b=.03,p>=.10) which 

will be discussed next. 

Categorical Dependent variable 

As with the continuous dependent variable, significant positive relationships (F=21.00, 14.20, 

p<=.10) were detected between the categorical dependent variable and the positive risk 

taking/venturesomeness measures. The statement 'I live for today and let tomorrow take care of itself' 

(F=6.90, p<=.10) provided at best a 'Mixed' relationship with the categorical dependent variable. No clear 

directional relationship was evident between the statement and the categorical dependent variable. 

The non-significant and 'Mixed' relationships with the statement, 'I live for today and let tomorrow 

take care of itself', may be due to the statement's lack of tangibility. The other statements included ('I am a 

spender, not a saver'/ 'I act on hunches and instinct') provide greater tangibility when reflecting on past 

behavior, more so than 'living for today'. Future research should consideration to more tangible statements 

regarding risk taking and venturesomeness. The lack of a relationship may also be due to multicollinearity 

among the statements presented, that is the variance explained by the statements may overlap with other 

statements presented in the model. 

Negative Risk Taking/Venturesomeness 

The following table (Table 18) summarizes the directional relationship hypothesized between the 

negative risk taking/venturesomeness measures, as well as the findings of the analysis, based on the 

dependent variables in use. 

 

Table 18 Negative Risk Taking/Venturesomeness Attitudes Hypotheses and Findings 

       Dependent variable 
Negative Risk Taking/Venturesomeness Attitudes Hypothesis Continuous Categorical 
 I'd rather be safe than sorry Negative Non-Significant Negative 

      (b=-.14,p<=.10) (F=1.60,p<=.10) 
 

 I am very traditional at heart Negative Negative Negative 
      (b=-.30,p<=.10) (F=5.30,p<=.10) 
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Continuous Dependent Variable 

A negative relationship was observed between the continuous dependent variable and the negative 

risk taking/venturesomeness measure, 'I am very traditional at heart' (b=-.30,p<=.10). The remaining 

negative risk taking/venturesomeness measure, 'I'd rather by safe than sorry', lacked a significant 

relationship  (b=-.14, p>=.10) with the dependent variable. Similar to the discussion concerning 'I live for 

today and let tomorrow take care of itself', the statement 'I'd rather by safe than sorry' may lack sufficient 

tangibility to be effectively measured. As mentioned earlier, future research may give consideration to 

more tangible statements regarding risk taking and venturesomeness.  

Categorical Dependent Variable 

Unlike the continuous dependent variable, the categorical dependent variable displayed a 

significant negative relationships with both negative risk taking /venturesomeness measures: 'I'd rather be 

safe than sorry' (F=1.60,p<=.10) and 'I am very traditional at heart' (F=5.30,p<=.10).  

In general, the findings follow a similar pattern of those discussed earlier concerning Early 

Adopters of the technology market. The findings provide evidence to support the following generalities 

regarding Early Adopters (those with a high predisposition toward innovativeness) of wireless features and 

services: 

 a) tend to be younger 
 b) more likely single 
 c) college educated 
 d) having higher household income  
 e) fewer children in the household 
 f) less likely owners of their primary residence 
 
 g) more likely to perceive themselves as opinion leaders 

h) more likely to perceive themselves as having positive attitudes towards positive risk 
taking/venturesomeness 
i) more likely to perceive themselves as having negative attitudes towards negative risk 
taking/venturesomeness 
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Next, the discussion turns to evaluating the three independent analysis models. 

H3a: Demographics (Model 1) vs. Psychographics (Model 2).  

Demographics (Model 1) will provide greater explanatory power/better overall fit, with regard to 

the cross-sectional innovativeness measure, than Psychographics (Model 2).  

Continuous Dependent Variable 

The continuous dependent variable, utilizing a regression analysis, used the R square and adjusted 

R square measures for determining which model provides the greatest explanatory power with and without 

consideration for the size of the model. Figure 11 provides a summary of results. Based on the R square 

(.18 /  .09) and adjusted R square (.17 / .09) measures, Demographics (Model 1), provided the greatest 

explanatory power of the two models, with regard to the continuous dependent variable. 

Independent Analysis Model

1. Demographics (Model 1) 13,309 23 0.18 0.17

2. Psychographics (Model 2) 14,735 6 0.09 0.09

R Square Adjusted R Square

Dependent Measure

Error sum 
of squares

Number of 
explanatory variables 

in model

Continuous

  
 

Figure 11 Continuous Dependent variable - Findings 
 
 

Categorical Dependent variable 

The categorical dependent variables utilized the accuracy of individual prediction classification or 

'hit ratio' for determining the explanatory power of the individual models. Figure 12 provides a 

classification summary based on the categorical dependent variable. The proportions represent the accuracy 

of the discriminant model when predicting group membership (Early Adopters/ Middle Majority/ Later 

Adopters). The last column, Model 'Hit Ratio', provides the overall prediction accuracy of the discriminant 

model. 
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Independent Analysis Model
Early 

Adopters
Middle 

Majority
Later

Adopters
Model

'Hit Ratio'
Test Sample (n=1487) % % % %

1. Demographics (Model 1) 9.3 90.4 25.3 64.0

2. Psychographics (Model 2) 0.0 99.2 4.0 62.9

Dependent Measure
Categorical

 
Figure 12 Categorical Dependent variable - Test Sample Findings 
 
 

When comparing the Demographics model (Model 1) with the Psychographics model (Model 2), 

as with the continuous dependent variables, the Demographics model (Model 1) provides the best 

predictive accuracy overall (64.0%) as well as when identifying Early Adopters (9.3%).  

As a second source of confirmation, each MDA model was applied to the validation sample (See 

Figure 13). In this case, the 'hit ratio' of the Demographics (Model 1) fell below the Psychographics (Model 

2) (60.9% / 62.7%). It should be noted that the 'hit ratio' of the Early Adopter group for Demographics 

exceeds the Psychographics model (8.1% / 0.5%). 

  

Independent Analysis Model
Early 

Adopters
Middle 

Majority
Later

Adopters
Model

'Hit Ratio'

Validation Sample (n=1558) % % % %

1. Demographics (Model 1) 8.1 88.0 19.5 60.9

2. Psychographics (Model 2) 0.5 98.2 4.9 62.7

Dependent Measure
Categorical

 
Figure 13 Categorical Dependent variable - Validation Sample Findings 

 
 

Given the research objective of identifying Early Adopters, the model with consistent and 

substantial prediction accuracy, with regard to Early Adopters, is preferred. In this case, the Demographics 

model (Model 1) is preferred. 
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H3b: Demographics (Model 1) vs. Demographics and Psychographics (Model 3).  

Demographics and Psychographics (Model 3) will provide greater explanatory power/better 

overall fit, with regard to the cross-sectional innovativeness measure, than the Demographics (Model 1) 

alone.     

H3c: Psychographics (Model 2) vs. Demographics and Psychographics (Model 3).  

Demographics and Psychographics (Model 3) will provide greater explanatory power/better 

overall fit, with regard to the cross-sectional innovativeness measure, than the Psychographics (Model 2) 

alone.  

Continuous Dependent Variable 

To test which independent analysis model provided the greatest explanatory power, utilizing the 

continuous dependent variable, a uniqueness index (partial F test) was calculated. The uniqueness index is a 

reformulated F statistic, testing the explanatory power between a reduced (Model 1/2) and a full model 

(Model 3).  The uniqueness index (partial F test) is calculated as follows: 

 F = (SSE  R-SSE  F)/(K-L) 
   SSEF/(n-K-L) 
Where: SSER is the error sum of squares from the reduced model with L explanatory variables. 

SSEF is the error sum of squares from the full model with K explanatory variables. n is the sample size. 

Null Hypothesis assumes no explanatory difference is evident between the full and reduced model. 

Figure 14 details the calculation of the uniqueness index as well as the summarizing the models in 

use. The results of the analysis support both hypothesis 3b and hypothesis 3c. Demographics and 

Psychographics (Model 3) provided greater explanatory power than Demographics (Model 1) or 

Psychographics (Model 2) alone. Evidence leading to the rejection of the null hypotheses, is provide by the 

uniqueness indices of 14.60 and 11.01 exceeding the critical value of 1.77 (p<.10).  
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Independent Analysis Model

1. Demographics (Model 1) 13,309 23 0.18 0.17

2. Psychographics (Model 2) 14,735 6 0.09 0.09

12,554 29 0.23 0.21

Uniqueness Index (partial F test)

df1 6 df1 23

df2 1457 df2 1457

Model 1 / 3 14.60 Model 2 / 3 11.01

Critical Value (p<.10) 1.77 Reject Null Hypothesis Reject Null Hypothesis

3. Demographics and Psychographics 
(Model 3)

Error sum 
of squares

Number of 
explanatory variables 

in model

Continuous

R Square Adjusted R Square

Dependent Measure

 
Figure 14 Continuous Dependent Variable - Uniqueness Index 
 

 

 
Categorical Dependent Variable 

Determining which independent analysis model provides the greatest explanatory power, utilizing 

the categorical dependent variable, is a simpler task. Figure 15 summarizes the findings of the test sample 

and the three independent analysis models employing the categorical dependent variable. 

Considering the criteria of the proportional chance (50.6%), Hair's cushion (63.3%) and Press's Q 

(9.21) each model nears, if not exceeds the mark. The proportional chance criteria marks the level of 

predictive accuracy expected by chance alone. All three models exceed this level (50.6%). Hair's Cushion 

raises this mark by a fourth to 63.3%. All but Psychographics (Model 2) (62.9%) reach this mark, although 

clearly within reach. The final criteria, Press's Q, clearly influenced by the sample size of the analysis, with 

each model exceeding the mark by more than ten-fold. With regard to the hypotheses in question, neither 

model Demographics (Model 1) or Psychographics (Model 2) exceed the 'hit ratio' of Demographics and 

Psychographics model (Model 3). Indicating the Full Demographics and Psychographics (Model 3) as the 

preferred, supporting above hypotheses. 
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Independent Analysis Model
Early 

Adopters
Middle 

Majority
Later

Adopters
Model

'Hit Ratio'
Test Sample (n=1487) % % % %

1. Demographics (Model 1) 9.3 90.4 25.3 64.0

2. Psychographics (Model 2) 0.0 99.2 4.0 62.9

12.0 89.9 27.8 64.7

Hair's Cushion

Proportional Chance Criteria 8.3 65.8 25.8 50.6 63.3

Press's Q Q
Critical Value 

(df=2,alpha = .01)

1. Demographics (Model 1) 16 838 97 627.42 9.21

2. Psychographics (Model 2) 0 920 15 584.10

21 834 107 658.10

Dependent Measure

3. Demographics and Psychographics 
(Model 3)

Categorical

3. Demographics and Psychographics 
(Model 3)

Number Correctly Classified 
per Group

 
 
Figure 15 Categorical Dependent Variable - Test Sample Model Comparisons 

 
 

Figure 16 summarizes the findings of the validation sample and the three independent analysis 

models employing the categorical dependent variable. When testing the same above hypotheses against the 

validation sample, one must stop and reconsider. Although the 'hit ratio' for Demographics and 

Psychographics (Model 3) (60.2%) has fallen below that of both Demographics (Model 1) (60.9%) and 

Psychographics (Model 2) (62.7%), is there sufficient evidence to reconsider the findings of the test 

sample. As before, with consideration given to the research objective of identifying Early Adopters, 

Demographics and Psychographics (Model 3), provides a consistent and substantial 'hit ratio' for the 

individual group (8.6) (followed by Demographics (Model 1)). 
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Independent Analysis Model
Early 

Adopters
Middle 

Majority
Later

Adopters
Model

'Hit Ratio'

Validation Sample (n=1558) % % % %

1. Demographics (Model 1) 8.1 88.0 19.5 60.9

2. Psychographics (Model 2) 0.5 98.2 4.9 62.7

8.6 86.3 21.0 60.2

Hair's Cushion

Proportional Chance Criteria 8.3 65.8 25.8 50.6 63.3

Press's Q Q
Critical Value 

(df=2,alpha = .01)

1. Demographics (Model 1) 17 859 72 530.74 9.21

2. Psychographics (Model 2) 1 958 18 604.98

18 842 78 506.27
3. Demographics and Psychographics 
(Model 3)

3. Demographics and Psychographics 
(Model 3)

Dependent Measure
Categorical

Number Correctly Classified 
per Group

 

Figure 16 Categorical Dependent Variable - Validation Sample Model Comparisons 
 

 

Given the choice of independent models (Demographics (Model 1), Psychographic (Model 2), 

Demographics and Psychographics (Model 3)), regardless of the dependent variable in use (continuous, 

categorical), the researcher is best advised to select the Demographics and Psychographics (Model 3) first, 

followed by the Demographics (Model 1) and Psychographics (Model 2). The results also point to 

demographic variables, specifically age and income (followed by Opinion Leadership), as key identifiers of 

adoption behavior (innovativeness). 
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Implications 

This research has provided valuable insights regarding the salient characteristics of Early Adopters 

of wireless features and services. In general, the findings provide evidence to support the following 

generalities regarding Early Adopters (those with a high predisposition toward innovativeness) of wireless 

features and services: 

 a) tend to be younger 
 b) more likely single 
 c) college educated 
 d) having higher household income levels 
 e) fewer children in the household 
 f) less likely owners of their primary residence 
 g) more likely to perceive themselves as opinion leaders 

h) more likely to perceive themselves as having positive attitudes towards positive risk 
taking/venturesomeness 
i) more likely to perceive themselves as having negative attitudes towards negative risk 
taking/venturesomeness 

 
The profile does not differ greatly from that of innovativeness in the technology market in general. 

That is, based on findings of past research, presented here, a general pattern has been established, 

supporting the hypotheses posed. The next question is the application of the findings to a narrow, and 

possibly a broader, spectrum of possibilities.  

The findings can assist with research within the wireless technologies market, aiding with present 

and future diffusion. The findings of the research could possibly be used to aid present diffusion efforts, 

such as wireless adoption, feature or service up-selling or possibly wireless dependency candidates. Based 

on the data source utilized for the analysis, further research within this data source could provide valuable 

insights into the needs and habits of Early Adopters. Survey responses regarding needs, usage, media 

channels, activities can assist the researcher with toning efforts by profiling Early Adopters. As the models 

(Demographics / Psychographics) accounted for only a small portion of the variance in the cross-sectional 

innovativeness measure, room exits for future exploration of variables associated with the measures, 

potentially developing an optimized model accounting for the majority of variance in the cross-sectional 

innovativeness measure. 

The findings of the research provide a framework by which to identify Early Adopters as well as 

other categories of adoption (depending on the lifecycle stage of the innovation). The researcher has several 
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options depending on available data sources and budget. The researcher can either reconstruct the cross-

sectional innovativeness measure utilizing known features and services in use by the consumer or select 

one of the three models discussed earlier (Demographics, Psychographics, Demographics and 

Psychographics).  

Application of the findings to future diffusion efforts may be more challenging. Clearly, the future 

of wireless technologies includes wireless internet access (browsing) and M-commerce, a natural fusion of 

the personal computing and commerce with wireless technology. Although touted as the next generation of 

wireless features and services, wireless internet access and M-commerce, utilizing current technologies, 

have an array of hurdles ahead. Bill Laberis (2001), president of an IT consulting and publishing company, 

details the present and future challenges of wireless technologies. Laberis (2001) details several software 

and hardware stumbling blocks of wireless technologies. Software troubles include multiple languages that 

each data source will need to be translated into in order for the end user to view. Laberis (2001) provides 

Wireless Mark-up Languauge (WML), Handheld data Mark-up Language (HDML) and Voice Extensible 

Markup Language (VSML) as examples of these languages. Laberis (2001) also notes the use of competing 

network technologies (i.e. CDMA / TDMA / GSM) supported by rival wireless providers (i.e. Verizon / 

Cingular).  

Hardware woes include the simple functionality of the interface of the wireless device, the speed 

at which the device downloads information as well as simple battery life of the device. Interface concerns 

include the size of the display (or screen) and the ability to generate color via the display or screen. Also, 

related to the display are the simple logistics of the speed of the modem included in the device. Laberis 

(2001) comments that the wireless devices in use today download at 14.4 Kbit/sec., a stone age standard for 

the savvy surfer of today. Again related to the display of the device, supporting color images can greatly 

diminished the life of the battery for the device. Clearly, the wireless user must give considerable thought 

to the use of the device depending on its application. Many users may chose to use traditional land-line 

devices (i.e. home/work access via a personal computer) rather than wireless. 

Wireless internet access and M-commerce endeavors may not become reality until the touted 3G 

(third-generation) wireless phones and networks become widely available. 3G, among other things, opens 
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the door for broadband capabilities within a wireless framework with a theorized maximum data transfer 

speed of 384Kbit/sec. The first fully commercial 3G network, provided by NTT DoCoMo came online this 

Fall (2001) in Toyko (Williams, 2001). Prior to the launch of the innovation, test users and company 

engineers logged over 448 problems with the innovation including dropped calls, locked calls and battery 

life. NTT DoCoMo claims each problem was been resolved prior to launch. As an aside, the launch of 3G 

mirrors that of the launch of Newton by Apple in the early 1990's. The lessons of Apple's failed launch 

should not be overlooked here. Apple's primary fault was touting capabilities that were not functional or as 

functional as marketed, at the time of launch (Rosen, 1998). 

As more wireless providers invest in 3G and networks become available and expand, again the 

question becomes, "Who will be the first to adopt?" As with present diffusion efforts, future efforts can 

utilized the findings of the research provide a framework by which to identify Early Adopters as well as 

other categories of adoption (depending on the lifecycle stage of the innovation). The researcher has several 

options depending on available data sources and budget. The researcher can either reconstruct the cross-

sectional innovativeness measure utilizing known features and services in use by the consumer or select 

one of the three models discussed earlier (Demographics, Psychographics, Demographics and 

Psychographics).  

A broader perspective infers the findings to related industries such as the telecom and technology 

market in general. The telecom market, as with the wireless market, has room for up-selling the consumer 

to higher end features and services. The telecom market is also pushing the movement of broadband 

services, moving the typical consumer from dial-up services into the broadband arena using DSL and cable  

modem technologies. Aspects of the technology market in general represent a fusion of the personal 

computer and wireless technologies with such wears as smart phones, smart pagers, wireless palm 

computers and personal digital assistants. In this context, the findings of the research provide guidance to 

innovativeness within and outside (but related) the wireless technologies industry.  
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Table 19 Literature Review 

 
Author 

Product Category of 
Investigation 

 
Sample 

Innovativeness  
Measure 

Findings  
(Early Adopters/Adopters) 

Danko  Personal Computer, Random households (US) Adopters vs Non-adopters Younger 
(1983) Microwave Oven &  (Time of adoption) More educated 

 VideoRecorder More financially able 
 More likely single 
 Fewer children 
 More likely home owners 
 Internal locus of control 
 
 

Venturesome towards technology and lifestyle 
Single Profile of Adopters not possible across 
product categories 
 

Dickerson & Gentry  Personal Computer Computer club list Adopters vs Non-adopters More likely home owners 
(1983) Magazine subscriber list (Time of adoption) More educated 

 (Psychology Today) Higher incomes 
 Older (middle aged) 
  
 Opinion leadership (self-designated) 
 Positive computer attitudes 
 Information seeker 
  
 Experience with technical products and services 
 Low origence/high intellect (introverted, rational, 

quantitatively oriented, unsocial) 
 

Chau & Hui  Computer Operating Sytems Non-profit organization Relative time of adoption to peer group Younger 
(1998) (Microsoft Windows 95) (convenience sample) (Time of adoption) More likely male 

 Opinion leaders 
 Novel information seekers 
 
 

More computer experience (months) 

Ram & Jung  Personal Computer Adopters vs. Non-adopters  Use innovativeness
(1994) 
 

Use more options, features and software 

Stanton  Internet Behavior College Students Adopters vs. Non-adopters (composite) Domain Specific Innovativeness Scale (indep/dep) 
(1999)  (Australia and United 

States) 
(Cross-sectional measure) Innovativeness propensity as an intervening 

variable between personality traits and behavior 
  Fatalism 
  Cognitive complexity (seek complex information) 
  Risk (venturesome) 
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Independent Analysis Models
UnStandardized 

Coefficients
b

Standardized 
Coefficients

B
Sig. 

(p<= .10)
Early 

Adopters
Middle 

Majority
Later

Adopters
Univariate

F Ratio
Sig. 

(p<= .10)

Model Constant 4.24 0.00 -23.07 -22.30 -23.45

A. Age
Less than 25 Reference Reference Reference Reference Reference Reference Reference Reference

25-29 0.93 0.07 0.05 17.49 17.04 17.08 10.85 0.00

30-34 0.19 0.02 0.69 15.76 15.63 15.43 6.84 0.00

35-39 0.22 0.02 0.61 15.87 16.41 16.06 6.30 0.00

40-44 -0.67 -0.08 0.11 16.15 17.13 16.94 3.34 0.04

45-49 -1.34 -0.14 0.00 15.69 17.01 17.21 0.96 0.38

50-54 -1.30 -0.13 0.00 16.37 17.87 17.46 4.99 0.01

55-59 -2.10 -0.17 0.00 16.93 18.57 19.25 6.00 0.00

60-64 -2.24 -0.16 0.00 16.64 18.54 18.81 3.60 0.03

65-69 -3.11 -0.20 0.00 16.61 18.69 19.88 14.67 0.00

70+ -3.33 -0.24 0.00 15.48 17.40 19.04 25.91 0.00

B. Marital Status
Married -0.84 -0.11 0.00 -1.19 -0.58 -0.19 6.49 0.00

Other Reference Reference Reference Reference Reference Reference Reference Reference

C. Education 
Some High School or Less Reference Reference Reference Reference Reference Reference Reference Reference

High School 0.28 0.04 0.50 17.60 17.21 17.98 10.64 0.00

Some College 0.72 0.11 0.07 17.69 17.35 17.49 6.20 0.00

Graduated College 0.05 0.01 0.91 17.14 17.20 17.50 1.11 0.33

Post College Graduate -0.12 -0.01 0.80 15.92 16.01 16.64 0.89 0.41

D. Household Income
Less than $25,000 Reference Reference Reference Reference Reference Reference Reference Reference

$25,000 but less than $34,999 0.17 0.02 0.66 9.66 9.20 9.27 10.97 0.00

$35,000 but less than $44,999 0.62 0.06 0.10 7.55 7.63 6.76 2.53 0.08

$45,000 but less than $59,999 0.98 0.11 0.01 7.01 6.42 5.23 3.62 0.03

$60,000 but less than $99,999 1.36 0.20 0.00 6.98 6.29 5.39 0.41 0.67

$100,000 but less than $149,999 2.03 0.18 0.00 6.31 5.20 4.36 1.16 0.31

$150,000 or more 2.65 0.19 0.00 7.51 6.21 4.46 5.50 0.00

E. Children in Household -0.19 -0.06 0.03 1.10 1.29 1.24 7.02 0.00

F. Home Ownership 
Onwer -0.66 -0.07 0.01 4.37 4.79 5.00 8.48 0.00

Non-Owner Reference Reference Reference Reference Reference Reference Reference Reference

Continuous Categorical
Dependent Measure

1. Demographics (Model 1)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 17 Demographics (Model 1) Results 
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 Figure 18 Demographics (Model 1) Standardized Coefficients 
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Independent Analysis Models

UnStandardized 
Coefficients

b

Standardized 
Coefficients

B
Sig. 

(p<= .10)
Early 

Adopters
Middle 

Majority
Later

Adopters
Univariate

F Ratio
Sig. 

(p<= .10)

Model Constant 1.55 0.01 -29.34 -26.95 -26.92

A. Opinion Leadership
Friends ask my advice before they purchase mobile phones 
and services.. 0.60 0.19 0.00 2.30 1.87 1.68 45.70 0.00

B. Venturesomeness / Risk Taking
I live for today and let tomorrow take care of itself.. 0.03 0.01 0.73 0.95 1.02 0.92 6.90 0.00

I am a spender, not a saver.. 0.35 0.11 0.00 1.89 1.73 1.59 21.00 0.00

I act on hunches and instinct.. 0.30 0.09 0.00 2.12 1.99 1.84 14.20 0.00

I'd rather be safe than sorry.. -0.14 -0.03 0.22 5.64 5.75 5.83 1.60 0.01

I am very traditional at heart.. -0.30 -0.08 0.01 3.11 3.31 3.37 5.30 0.01

Categorical
Dependent Measure

2. Psychographics (Model 2)

Continuous 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 19 Psychographics (Model 2) Results 
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Independent Analysis Models
UnStandardized 

Coefficients
b

Standardized 
Coefficients

B
Sig. 

(p<= .10)
Early 

Adopters
M iddle 

M ajority
Later

Adopters
Univariate

F Ratio
Sig. 

(p<= .10)

M odel Constant 2.11 0.01 -57.38 -56.15 -55.69

A. Age
Less than 25 Reference Reference Reference Reference Reference Reference Reference Reference

25-29 1.03 0.08 0.03 18.78 18.26 18.25 10.85 0.00

30-34 0.34 0.03 0.46 18.17 17.97 17.67 6.84 0.00

35-39 0.53 0.05 0.21 18.85 19.23 18.71 6.30 0.00

40-44 -0.29 -0.03 0.48 20.32 21.11 20.71 3.34 0.04

45-49 -0.92 -0.10 0.03 18.75 19.89 19.88 0.96 0.38

50-54 -0.91 -0.09 0.03 20.56 21.91 21.26 4.99 0.01

55-59 -1.77 -0.14 0.00 18.03 19.54 20.09 6.00 0.00

60-64 -1.76 -0.13 0.00 19.38 21.08 21.10 3.60 0.03

65-69 -2.59 -0.17 0.00 20.61 22.52 23.47 14.67 0.00

70+ -2.71 -0.20 0.00 18.00 19.65 21.02 25.91 0.00

B. M arital Status
M arried -0.73 -0.10 0.00 0.55 1.16 1.50 6.49 0.00

Other Reference Reference Reference Reference Reference Reference Reference Reference

C. Education 
Som e High School or Less Reference Reference Reference Reference Reference Reference Reference Reference

High School 0.29 0.04 0.46 18.06 17.70 18.45 10.64 0.00

Som e College 0.66 0.10 0.10 19.10 18.84 18.96 6.20 0.00

Graduated College 0.14 0.02 0.73 20.63 20.73 20.91 1.11 0.33

Post College Graduate 0.07 0.01 0.87 20.51 20.61 21.07 0.89 0.41

D. Household Income
Less than $25,000 Reference Reference Reference Reference Reference Reference Reference Reference

$25,000 but less than $34,999 0.33 0.03 0.38 12.76 12.28 12.21 10.97 0.00

$35,000 but less than $44,999 0.77 0.07 0.04 9.88 9.89 8.90 2.53 0.08

$45,000 but less than $59,999 0.97 0.11 0.01 7.58 6.98 5.75 3.62 0.03

$60,000 but less than $99,999 1.32 0.20 0.00 7.71 7.04 6.10 0.41 0.67

$100,000 but less than $149,999 1.77 0.15 0.00 6.36 5.41 4.63 1.16 0.31

$150,000 or m ore 2.40 0.18 0.00 9.36 8.18 6.45 5.50 0.00

E. Children in Household -0.16 -0.05 0.05 0.98 1.15 1.08 7.02 0.00

F. Home Ownership 
Onw er -0.61 -0.06 0.01 4.19 4.60 4.79 8.48 0.00

Non-Ow ner Reference Reference Reference Reference Reference Reference Reference Reference

G . Opinion Leadership
Friends ask m y adv ice before they purchase m obile phones 
and serv ices.. 0.48 0.15 0.00 2.83 2.45 2.26 45.70 0.00

H. Venturesomeness / Risk Taking
I live for today and let tom orrow  take care  o f itself .. -0.01 0.00 0.89 2.66 2.80 2.67 6.90 0.00

I am  a spender, no t a saver.. 0.29 0.09 0.00 1.43 1.29 1.16 21.00 0.00

I act on hunches and instinc t.. 0.21 0.06 0.02 2.26 2.19 2.06 14.20 0.00

I'd rather be safe than sorry.. -0.11 -0.03 0.31 6.93 7.12 7.11 1.60 0.01

I am  very traditiona l a t heart.. -0.14 -0.04 0.18 2.39 2.47 2.52 5.30 0.01

Categorical
Dependent Measure

3. Demographics and Psychographics (Model 
3)

Continuous 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 21 Demographics and Psychographics (Model 3) Results 
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 Figure 22 Demographics and Psychographics (Model 3) Standardized Coefficients 
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