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ABSTRACT 
 
 This study is attempts to examine the diffusion and business performance of e-commerce among click-and-
mortar retailers in Malaysia. The sample comes largely from retailers in the area of Klang Valley. Both mailed-
out questionnaire and personal meetings were employed in gathering data from the selected sample. Results 
show that only innovation characteristics of “compatibility” influences e-commerce diffusion by click-and-
mortar retailers and retailers in greater stages of e-commerce development are more satisfied with their e-
commerce capabilities than retailers in the beginning stages of e-commerce development.  
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Introduction  
 
 In the early years of web-based commerce, much emphasis was placed on sources of competitive advantage 
that virtual firms had over traditional brick-and-mortar firms. Due to low start-up costs and removed barriers to 
entry for doing businesses, many entrepreneurs used the Internet as a unique sales channel by becoming dot-com 
companies. Many thought they could immediately jump into the “gold mine” in order to reap the benefits as 
earliest as possible while there were still limited players in the market. There was also opinion that these virtual 
companies would drive physical firms out of the market. However, it is evident that many of these dot-com 
companies did not last long except of a few who are now surviving in their own market niches. The last few 
years witnessed the notorious failures of virtual companies whilst click-and-mortar firms rise significantly. 
Irrespective of size, many organizations are unable to fully realize the potential values of E-commerce (Intan 
Salwani et al., 2009). Although the number of established retailers who adopt the Internet has increased 
remarkably since the bubble of virtual stores, there is however, lack of insight on the path of e-commerce 
diffusion of established retailers. This research thus examines the innovation factors and market-driven culture 
that might have diffused the adoption of e-commerce and assesses the performance of early adopters relative to 
late movers among selected retailers in Malaysia.  
 During this post dot com era, understanding the relative advantages of click-and-mortar companies to dot-
com companies has caught the attention of a number of researchers such as Calkins (2000), Chadwick et 
al.(2002) and Steinfeild et al. (2002). Click-and-mortars are established organizations such as retailers who 
notice the opportunity of doing business over the Internet. There is however few organizations immediately 
started up as click-and-mortar. Retailers becoming e-tailers are now common in the developed nations but the 
phenomenon is still in the early phase in developing countries like Malaysia. This provides an appealing 
research area. Retailers are also chosen as the subject of this study because they represent a major slice of 
business-to-consumer (B2C) organizations. 
 Click and mortar firms have a number of potential sources of synergy not necessarily available to pure 
Internet firms or traditional firms without an e-commerce channel. The examples are common infrastructures, 
common operations, common marketing and common customers. An example of the use of a common 
infrastructure is when a firm relies on the same logistics system (warehouses, trucks, etc.) for handling 
distribution of goods for e-commerce activities as well as for delivery to its own retail outlets. Another critical 
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infrastructure that can be shared is the IT infrastructure. Firms who build their e-commerce capability in 
conjunction with an existing IT infrastructure will more likely see performance improvements than those who 
begin fresh because the switching costs can be expensive. E-commerce and physical channels may also share 
common marketing and sales assets, such as a common product catalogue, a sales force that understands the 
products and customer needs and directs potential buyers to each channel, or advertisements and promotions 
that draw attention to both channels. Click and mortar firms often also target the same potential buyers. This 
enables a click and mortar firm to be able to meet customers' needs for both convenience and immediacy, 
enhancing customer service and improving retention. Hence, to the extent that virtual and physical channels are 
able to share these various assets in a coordinated fashion, a variety of benefits can emerge. 
 Hence, this study is guided and motivated by three specific questions. First, are the perceptions that predict 
current use of www similar among the adopters? In reaching this objective, the author looks at the effects of 
user perceptions on technology acceptance and how do they relate to important theoretical and practical issues.  
 Secondly, this study attempts to learn whether or not click-and-mortar retailers fully utilize the Internet as a 
means to deliver their market-driven cultures and whether or not their cultures affect the outcomes of e-
commerce adoption. As a result of the exploitation of the information and communication technology, the 
Internet can now be used strategically depending on the degree of market-driven characteristics of the 
companies. In addition, this study also examines whether or not different market-driven culture affect the 
performance of these click-and-mortar retailers. Therefore, we may understand the appropriate type of market-
driven culture for retailers to maximize the benefits of e-commerce.     
 Since the proliferation of e-commerce has lagged almost 10 years, organizations individually are in 
different stages of e-commerce activity. Therefore a question of interest is “do early adopters perform better 
than late adopters?” Understanding the survivorship of early adopters in sustaining the benefits of e-commerce 
allow management to strategically compete in the market according to their phases in e-commerce life cycle.   
 
Literature Review: 
  
Introduction to the Underlying Theories: 
 
 Two theories acting as the backbone of this study are the “diffusion of innovation” theory and the “digital 
marketing framework”. The former is used widely in the innovation adoption literatures since Rogers (1983) re-
developed the original constructs introduced by Ryan and Gross who analysed the diffusion of farmers adopting 
hybrid corn in 1943. There are five original constructs, or so-called innovation characteristics developed by 
Rogers, consisting of relative advantage, compatibility, complexity, trialability and observability. After some 
literature reviews of relevant papers, Rogers (1995) recognized another characteristic, i.e. the perceived risk, 
which is also included in this study. These characteristics are further discussed in the later section. 
 This study also utilizes the concept of organizational culture as having significant influence on 
organization’s strategy and adoption of an IT innovation. Organizational culture can have significant influence 
on the acceptance of an innovation. Normally an organization can either be marketing-oriented or product-
oriented. Since retailers are mostly in the Business-to-consumers (B2C) industry, they have more concern in 
marketing the products they are selling than in the quality of the products. For organizations embarking in e-
commerce, Kierzkowski et al. (1996) introduced the digital marketing framework, consisting of five digital 
marketing strategies that can be used to compete in the cyber market. The strategies are strategies to “attract”, 
strategies to “engage”, strategies to “retain”, strategies to “learn” and strategies to “relate”. These strategies will 
be later called the digital market-driven characteristics. Only the first four elements are used in this study since 
the author believes that the last element is far from being practised in the nation. In addition, the last element 
requires a highly custom-tailored direct marketing via the Internet, which is thought to be slow and slightly 
infeasible in developing countries with limited Internet access (Teo & Tan, 2002).  
 The dependent variable, i.e. the current adoption of e-commerce is scaled using the e-commerce 
development stages introduced by Hossaple and Singh (2000). The stages can be the proxy for the extent of 
innovation adoption because the activities increase as a company passes through one stage to another. The 
innovation characteristics are regressed against the current adoption outcomes to assess which of the 
characteristics significantly influence the level of adoption. Further, the respondents are grouped into “e-name 
keener” and “e-name indifferent” and assessed their phases of e-commerce. “e-name keener” are retailers with 
strong belief in relationship marketing and in developing online brand equity apart from their existing physical 
retail reputation. Conversely, “e-name indifferent” regard the Internet as merely another marketing tool but not 
as a novel means of doing business.   
 Performance evaluation is another main motive of this research. An innovation adoption is an investment 
and its return must be assessed to decide its relevance to the business success or failure. Normal accounting 
measures such as the return on investment (ROI) and market share are always used to indicate the performance. 
However, results of an IT investment is not fully captured by accounting bottom line, therefore non-accounting 
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performance measure such as user’s satisfaction is equally important. DeLone and McLean (D&M, 1992) 
introduced a performance metric model with multidimensional relationships of all variables in the model. 
Previous studies provide strong evidence of the viability of the D&M model. In this study, the author assesses 
the performance of e-tailers by using the influence of “use” and “user satisfaction” variables on the organization, 
plus the previously discussed accounting ratios. 
 
Diffusion of Innovation: 
 
 Diffusion refers to the process of communicating an innovation to and among the population of potential 
users who might choose to adopt or reject it. An understanding of the diffusion process can aid in allowing those 
who could benefit from an innovation, such as a new technology, to begin accruing those benefits earlier. By 
identifying critical social factors and processes in the adoption, implementation and utilization of a technology, 
the literature indicates that decision-making responses of individuals, groups and organizations may be 
predicted and therefore may also be accommodated through prescriptive strategies. Similarly by identifying 
critical human and technical factors within classes of potential users, diffusion studies also have the potential for 
directing the design efforts of system developers to those system characteristics and improvements most valued 
by end users.  
 Diffusion is the process by which an innovation is communicated through certain channels over time among 
the members of a social system. Diffusion is a special type of communication concerned with the spread of 
messages that are perceived as new ideas. Innovation is an idea, practice or object perceived as new by 
individuals, groups or organizations. A technological innovation will diffuse faster if it is perceived as having: 

1. Relative advantage over the methods it supersedes in terms of economics, social prestige or satisfaction. 
2. A high degree of compatibility with existing values, past experiences and needs of potential adopters. 
3. A low degree of complexity or a high degree of perceived ease of use. 
4. A high degree of “trialability” before commitment is required. 
5. High degree of visibility to other potential adopters.   
6. A low degree of risks. 
 
E-commerce Development Stages: 
 Time plays a great dimension of the innovation adoption process and evolution. An individual who is 
satisfied with the innovation in the early days of its adoption tend to further venture in the innovation whenever 
the opportunities are still available. Hossaple and Singh (2000) describe five phases of e-commerce 
development starting with “brochureware” , which then transformed into “e-business”. These stages are used as 
the proxy for the extent of adoption outcomes. This e-commerce transformation is depicted in the figure 1. 
 

 
Fig. 1: e-commerce development stages.  
 
 While in the phase of “brochureware”, firms are having homepages that distribute static company and 
product information in one-way, broadcasting fashion. Then firms start to have some interaction facilities with 
their customers in the form of real-time, two-way, multimedia communication and information about their 
customers and website visitors are gathered. E-commerce phase only starts when firms incorporate online 
transaction facilities such as online payment systems with encryption devices and secure socket layer (SSL) 
protocol. Some countries may have reached the early phase of C-commerce of which business-to-business 
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transactions dominate most of the online transaction. The transformation is final when enterprises are 
completely transformed with the integration of e-commerce, customer relationship management and supply 
chain management. 
 
Corporate Culture: 
 
 The success of an organization’s adoption of an innovation depends, to a significant extent, on the culture 
of the organization. Organizational or corporate culture is defined in several articles as “the pattern of shared 
values and beliefs that help individuals understand organizational functioning and thus provide them with the 
norms for behaviour in the organization” (Despande and Webster, 1989).  
 Corporate culture is an important predictor of organizational capabilities and outcomes such as customer 
orientation and new product development (Poku and Vloski, 2002). In general, organizational culture is divided 
into marketing orientation and product orientation. The former responds to changing market opportunities and 
customer needs quickly while the latter concentrate on high production efficiency, low costs and mass 
distribution. Although an organization may reach an optimal mix between two focuses, there are always trade 
offs that come along the way. It is possible thus to describe an organization as either a marketing-oriented or 
production-oriented. In the case of retailers, they normally do not produce their products in-house, but rather 
distribute other manufacturers’ products. The extent of marketing strategies employed by the retailers can 
describe whether they are marketing-oriented or otherwise. 
 
The Digital Marketing Framework: 
 
 Kierzkowski et al. (1996) introduced the digital marketing framework in explaining changing marketing 
strategies taken by firms going online as compared to the traditional marketing activities taken by brick-and-
mortar firms. The introduction of the Internet has allowed firms to strategically build online brand equity 
through several key activities. These are five elements explained in the framework; i.e., attract users, engage 
users’ interests and participation, retain users, learn about their preferences and, lastly, relate back to users to 
provide customized interactions. As stated previously, only the first four characteristics are utilized in this study.  
 
Performance Measurement: 
 
 An investment is evaluated regularly in order to decide whether to continue the investment as it is or make 
additional modifications to it or in the worse scenario to let it go. Assessments should be carried out to aid these 
decisions making. Accounting performance measures have always been used to indicate an investment’s 
performance. Nevertheless, in the case of an IT investment, non-accounting measures should also be taken into 
account. 
  
Accounting Performance Measurement: 
 
 The most celebrated approach of measuring firms’ performance is by comparing the values that they create 
using their productive assets with the values that the owners of these assets expect to obtain. Hence, a firm’s 
performance is determined by its ability to generate the expected value. Within this approach, profitability ratios 
such as Return on Assets (ROA) and Return on specific investment are the most commonly employed measures. 
Some researchers also use market value and market-to-book value as a proxy of stakeholder value. For this 
research, all discussed traditional measures of performance are grouped under the umbrella of accounting 
performance measures. 
 
Non-accounting Performance Measurement: 
 
 Non-accounting performance measures are also needed since an investment in IT innovation cannot be 
considered similar to other expenses because the effects of an IT success are not only revealed by the accounting 
bottom line. There are numerous other additional values generated as a result of successful IT implementation. 
Prior researchers, in assessing the success of a particular IT investment employed a taxonomy and interactive 
model proposed by DeLone and McLean (D&M, 1992). This model is depicted in figure 2: 
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Fig. 2: D&M IS Success. 
 
 The D&M model above suggests that both system quality and information quality will affect the extent of 
IT use and user satisfaction. The dimension use can affect user satisfaction and vice versa. In other words, when 
a user is more satisfied with the information and system quality, he or she will further explore the benefits of the 
IT. The organizational performance depends on all relevant users’ satisfaction with their experience in using the 
IT.   
 
Research Model: 
 
 The research model is depicted in figure 3. Consistent with the theory, the model suggests that innovation 
characteristics influence the adoption outcomes, and marketing-oriented culture influences early adoption of e-
commerce and early adopters perform better than late adopters.  
 

 
Fig. 3: Research Model. 
 
Hypothesis Development: 
 
Relative Advantage: 
 
 The degree of relative advantage may be measured in economic terms, but social prestige, convenience and 
satisfaction are also important factors.  It does not matter so much if an innovation has a great deal of objective 
advantage. What does matter is whether an individual or organization perceives the innovation as advantageous. 
The greater the perceived relative advantage of an innovation, the more rapid its rate of adoption will be. Also, 
Agarwal and Prasad (1998) predict that relative advantage of an innovation is positively related to its rate of 
adoption. Thus, the first hypothesis is stated as follows: 
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H1: The greater the perceived relative advantage of using e-commerce, the more likely that it will be adopted. 
 
Compatibility: 
 
 The term compatibility is the degree to which an innovation is perceived as being consistent with existing 
values, past experiences and needs of potential adopters. In other words, it refers to the fact that an innovation is 
more likely to be adopted when it is compatible with an individual’s job responsibilities and value system. In the 
case of established retailers, the existing values can be gathered from the inherent synergies of offline strengths 
having on the firm when it goes online. For instance, a study in 2000 released by the US National Retail 
Federation found that 34% of online shoppers looked for or purchased something in-store that they had seen on 
the retailers’ website. 
Therefore, a second hypothesis is posited as: 
H2: The greater the perceived compatibility of e-commerce with organization’s existing values, the more likely 
it will be adopted. 
 
Complexity:  
 
 Complexity is the degree to which an innovation is perceived as difficult to understand and use. Cheung et 
al. (2000) found that complexity negatively influenced the rate of Internet adoption. An innovation to be quickly 
adopted must not require too much of technical skills. Establishing a website can be easy and difficult 
depending on how much the website will be used for. WWW as it is, already understood by most members of 
social systems, including managers and CEOs. New idea that is simpler to understand is adopted more rapidly 
than innovations that require the adopter to develop new skills and understanding. The third hypothesis is thus: 
H3: The greater the perceived ease of use of using e-commerce, the more likely it will be adopted. 
 
Trialability: 
 
 Trialability is the degree to which an innovation may be experimented with on a limited basis. New ideas 
that can be tried on the instalment plan will generally be adopted more quickly than innovations that are not 
divisible. When individuals or organizations are allowed to experiment the innovation, they will feel 
comfortable with it and more likely to adopt it. Normally, an established business starts having a website on the 
Internet for the purpose of advertising and marketing only. After a proper assessment of the use of the website is 
carried out, they can then decide whether or not they should enhance other applications like online payment or 
discussion group over the website. This leads to the next hypothesis: 
H4: The greater the trialability characteristic of e-commerce, the more likely that it will be adopted. 
 
Visibility: 
 
 Visibility or observability is the degree to which the results of an innovation are visible to others. The easier 
it is for individuals or organizations to see the results of an innovation, the more likely they are to adopt it. A 
website venture success can easily be measured by increased sales, even though these sales do not come directly 
from online merchandise. Similarly, success of earlier adopters of e-commerce can also be easily observed. This 
leads to the next hypothesis: 
H5: The greater the visibility of e-commerce, the more likely that it will be adopted. 
 
Risk: 
 
 Perceived risk is not one of the original innovation characteristics, and it was neither proposed by Rogers 
(1983). Nonetheless, Bauer (1960), Webster (1969) and Ostlund (1974) introduced risk as an additional 
dimension in diffusion and adoption (Tan and Teo, 2000). A common and widely recognized obstacle to 
electronic commerce adoption has been the lack of security and privacy over the Internet. Although this is 
applicable to the online shoppers, it is also true that retailers may not able to break even as a result of slow sales 
of their Internet merchandise. Thus, it is expected that only retailers who perceive using the Internet as 
additional commercial means as a low risk would be inclined to adopt it. Another hypothesis is thus: 
H6:  The lower the perceived risk of using e-commerce, the more likely it will be adopted.  
 
Strategies to attract: 
 
 Strategies to attract are both online and offline strategies taken by companies to attract Internet users to visit 
their websites. These are therefore the first step to trigger online sales or even offline sales after the web visitors 



1597 
Adv. in Nat. Appl. Sci., 6(8): 1591-1608, 2012 

 

are satisfied with their web browsing through product information, customer service and retail location 
information. Strategies to attract are very effective in raising brand awareness among the consumers and in line 
with this motive companies will embed necessary website capabilities to boost up the sales. Therefore 
hypothesis 7 is: 
H7:  The more strategies to attract customers taken by companies, the more likely e-commerce will be adopted. 
 
Strategies to engage: 
 
 Strategies to engage are strategies to “engage” customers’ attention in the companies’ website. For instance, 
a company may frequently update related information taken by other sources about the benefits and proven 
effects of their products so that customers are motivated to frequently visit their website to learn and potentially 
make a purchase after they are satisfied. Some companies also introduce their own web forums wherein 
customers can express and share their opinions and experiences among other customers. Another familiar 
strategy to engage is by updating “testimonials” from previous customers so that new customers are appealed to 
make a purchase. In order to carry out these strategies, companies cannot afford to only have limited online 
capability. Therefore, the next hypothesis is stated as: 
H8: The more strategies to engage customers taken by companies, the more likely e-commerce will be adopted.  
 
Strategies to retain: 
 
 Strategies to retain relate to strategies to “retain” customers for repeat purchases. It is always thought that it 
is more costly to acquire new customers than to spend on existing customers to make repeat businesses. For 
instance, many companies these days require customers to provide their e-mail addresses in order to send 
confirmation of online transaction. The customers are also given the option to receive future update of product 
information and promotional events. Therefore, database of existing customers is a valuable asset for companies 
to assist in continued sales. Another example is the use of loyalty and reward programmes. Hypothesis 9 is thus: 
H9: The more strategies to retain existing customers taken by companies, the more e-commerce will be adopted. 
 
Strategies to learn: 
 
 Strategies to learn are all strategies to gain knowledge of customers and web visitors about their purchase 
preferences and web visiting behaviours. Without a customer database management, these strategies are not 
effective. Many companies these days especially supermarkets introduce loyalty and reward programmes and 
with the information provided by their customers, characteristics of their customers can be studied. Similarly, 
customers’ feedback should continually be attended to improve customers’ satisfaction and reduce their 
complaints. Ultimately, these strategies are the core ingredient for successful Customer Relationship 
Management (CRM), which is one element of “pure e-business”. The next hypothesis is posited as follows: 
H10: The more strategies to learn customers taken by companies, the more likely e-commerce will be adopted. 
 The next step following strategies to “learn” is the strategies to “customize”. These are strategies taken in 
responding the different customers’ preferences. These are expensive because there potentially different groups 
of customers and the cost to “customize” each one of them can be massive. Especially in the case of developing 
countries such as Malaysia, these strategies are far from be practised by local companies. Therefore, this 
variable is not tested in this study.  
 When these digital market-driven characteristics are used extensively, a strong e-name or brand equity can 
be generated. A company that engage in these strategies are thought to be driven by their existing corporate 
culture of marketing-oriented. This type of company is also believed to be the first mover among their opponent 
in trying a new investment. Such an organization will respond more quickly to changing market opportunities 
than less marketing-oriented organizations. It also tends to experiment an innovation according to the changing 
market opportunities and according to its current marketing strategy. Therefore, hypothesis 11 is stated as: 
H11: The more market-driven companies are, the earlier they will adopt e-commerce. 
 A key tenet of the new economy is that first movers would dominate (Brooker, 2000). Many argued that 
early success would, being first to build a customer brand in a new category (e.g. Amazon.com), invent a new 
business model (e.g. eBay), or achieve critical mass were seen as conditions to success. Similarly, “early 
adopters” can learn from their successes or mistakes relatively earlier than “late adopters”. Success from early 
innovation phase may be re-invested in the next phase of the innovation. Even though in reality, first mover 
advantage proved to be illusory for dot com companies, it is still applicable to click-and-mortar organizations. 
Therefore: 
H12:  The earlier companies adopt e-commerce, the more extent of e-commerce will be adopted. 
 In addition, the study is also intended to examine the gap that may present in the current performance 
between “earlier adopters” and “late adopters” and between retailers in different stages of e-commerce. A 
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company who enjoy success of an innovation while there is still limited number of players will further venture 
in the same investment to retain the competitive edge. Furthermore, adoption by one firm may potentially have a 
negative impact on the profits of other firm, i.e. there is business stealing, and the increase in profits due to 
adoption is greater for the first adopter than for the second. Therefore, the next hypothesis is posited as follows: 
H13: Earlier adopters of e-commerce perform better than late adopters. 
 Regardless of the reasons that have moved a retailer into a latter phase of e-commerce development stages, 
they possibly have reaped more benefits of their web presence than another retailer in the beginning phase of e-
commerce development stages. Therefore the former retailer has possibly enjoyed success more than the latter 
retailer. This notion leads to the following hypothesis:  
H14: Companies in the advanced stages of e-commerce perform better than companies in the beginning stages 
of e-commerce 
 Clic1k-and-mortar retailers can exploit a long list of built-in advantages including access to investment 
capital and access to reputable vendors. Marketing orientation is argued to be an organization’s corporate 
culture when the organization develops and maintains a viable fit between the organization’s objectives, skills 
and resources to the changing market opportunities (Jaworski and Kohli, 1993). In other words, a marketing-
oriented organization designs its product and offerings to meet customer needs with a profit. Similarly, these 
organizations may have enjoyed e-commerce success of the early phase of e-commerce development. The final 
hypothesis as stated below is derived from these notions: 
H15: Market-driven retailers perform better than less market-driven retailers. 
 
Methodology: 
 
Sample selection:  
 
 This research focuses on B2C Internet websites comprising established retailers going online. The major 
criterion for the companies to be selected is the existence of physical outlet(s) prior to going online. New start-
ups are only considered if they have physical outlets at the same moment when they embark into having web 
presence. E-companies turning into click and mortars are not considered in the study. Target retailers are those 
whose head offices are located in the Klang Valley or those with major outlets operating in the same area. 
Multinational retailers are not selected due to motivations and the running of their web presences are influenced 
by their head offices. 
 The sample for this study began with about 170 retailers with website hyperlinks whose names were 
initially selected from the Malaysian Retailers Association (MRA) at www.mra.com.my, followed by those 
listed in the website directories at several web portals; Yellow Pages (www.yellowpages.com.my), TMNet 
(www.bluehyppo.com), Malaysia CARI (www.cari.com.my),  Windows to Malaysia 
(www.windowstomalaysia.com.my) and KLcity Web Links www.klcity.com.my. Some of the hyperlinks were 
either fakes or terminated while a few were considered idle for several years. Only retailers with “stand alone” 
website such as www.company-name.com.my  domain are selected. This left the final sample of 141 retailers.  
 
Data Collection:  
 
 Data for this study are obtained from a questionnaire survey sent via mail to relevant personnel of the firms. 
Some of the companies list their contact persons on their websites. Companies other than these were first 
contacted by phone in order to get the names of appropriate personnel to attend the survey. “Attention to 
marketing or IT manager” is used for companies that the author could not get the contact persons. A pre-test of 
the questionnaire was carried out first to check for ambiguity of items and instructions in the questionnaire. The 
questionnaire was amended by adding more explanations of certain terms to be ambiguous by the respondents. 
 A total of 126 questionnaires were sent out in three sessions in a-week-elapse period. Since there was no 
indication of respondent identities, follow-up calls were made to all companies after one and a half weeks. 
Second mailings of questionnaire were only carried out in the event of unavailability of initial contact persons. 
In the initial phase, only three companies were addressed by personal meetings with the relevant personnel of 
the firms. Due to low respond to the mailings, the author made appointments for personal meeting with related 
personnel. The author also walked-in into the companies whose back-offices are in their main retail outlets. In 
the final phase, the author made “walking-through” the several well-known shopping malls and business 
centres. This method allowed some immediate responds from respondents in the back offices. In sum, 19 
responses came from the mailings, while 15 responses were gathered from personal meetings and walk-ins, thus 
making up a total of 34 retailers (24 percent response rate). Two of the returned mailed-out questionnaire were 
not usable, hence a final total of 32 answers were used in the analyses. The low response rate from the postal-
mail survey is considered as common in the region (Thuong and Koh, 2002). 
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Sample classification: 
 
 The sample was first classified into several groups that indicate the order of their innovation adoption 
stages. An analysis to determine at which stages of e-commerce the retailers are, respective to their adoption 
order is then carried out. Similarly, performance analysis is carried out in order to demonstrate that “early 
adopters” achieve greater performance than “late adopters”. The sample is also classified into market-driven 
characteristics to test the other hypotheses.  
 
Order of Innovation Adopters: 
 
 The main element in the diffusion of innovation is time. First, time is involved in the innovation-decision 
process, i.e. the mental process through which an individual or organization passes from first knowledge about 
the innovation to forming an attitude toward it, to a decision to adopt or reject, to implementation, and to 
confirmation of this decision. Then, time is involved during the innovativeness of the organization, i.e. the 
degree to which it is relatively earlier in adopting the new idea than other members of a social system. Lastly, 
time is involved in the rate of the adoption, i.e. the relative speed of the adoption by the members of the social 
system. These are depicted in figure 4. 
 

 
 
Fig. 4: Time dimension of diffusion process. 
 
Measurements: 
 
 Most of the measurements are based on a four-point Likert-type scale. This is applicable in measuring 
influences of the innovation characteristics on e-commerce adoption outcomes. User satisfaction as a measure of 
performance will also use four-point Likert scale. Other demographic characteristics will be measured 
dichotomously, i.e. 1 for “Yes” and 0 for “No”.   
 
Order of Innovation Adopters: 
 
 For descriptive analysis, the retailers who have been adopting web presences since at least seven years ago 
are considered as innovators. Those who have been using web presences in between five to seven years back are 
classified as early adopters. The “early majority” are those with web presences in between three to five years 
ago while the late adopters are those embarking in web presences in the last three years. There are no “laggards” 
since e-commerce is still emerging. For further analysis, all groups except the “late adopters” are regrouped into 
a single group of “early adopters” due to small sample size relative to the earlier number of groups.   
 
Findings: 
 
 The reliability on each construct is tested using Cronbach’s Alpha with the value of 0.6 for acceptance of 
factor reliability (Nunnally, 1978). Factor analysis to confirm the construct validity of the constructs could not 
be performed adequately because of the limitation of the sample size relative to the total number of items in the 
constructs (Agarwal & Prasad, 1997). Therefore, this study utilizes every variable’s mean in the following 
regression analyses. Table 1 provides the reliability alphas and the means for each variable.  
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Table 1: Research constructs and reliability alphas 
Construct Definition Mean Alpha 
RELADV Perceptions of relative advantage 3.1458 0.8151 
COMPAT Perceptions of compatibility 3.0938 0.8050 

EASE Perceptions of ease of use 2.8750 0.2281 
TRIAL Perceptions of trialability 3.0156 0.8167 
VISIB Perceptions of visibility 2.8437 0.4630 
RISK Perceptions of risk 2.5000 0.6532 

ATTRACT Strategies to attract 2.5528 0.7344 
ENGAGE Strategies to engage 2.1333 0.6693 
RETAIN Strategies to retain 2.1221 0.7541 
LEARN Strategies to learn 2.5553 0.7834 

 
 The reliability coefficients of two constructs (EASE and VISIB) are less than 0.6. The alpha value of 
0.4630 for construct VISIB is deemed satisfactory (Agarwal & Prasad, 1997). However, the construct of EASE 
is separated into two sub-factors due to a very low reliability coefficient. It is meaningfully interpreted by two 
different dimensions, since one is related to the operation of website and the second relates to the learning of 
using the website. The means for the sub-factors are given in table 2. 
 
Table 2: Sub-factors means. 

Construct Definition Mean 
EASE1 Perceptions of ease of operation 2.72 
EASE2 Perceptions of ease of learning 3.03 

 
Table 3: Key dimensions and variables. 

Dimensions & variables Mean Std. Dev. 
Innovation Characteristics:   

RELADV:   
Maximum sales 2.97 .933 

New opportunities 3.22 .792 
Global reach 3.25 .842 
COMPAT:   

Offline-online synergies 3.25 .842 
Increase offline sales 2.94 .878 

increase competitiveness 3.09 .641 
EASE1:   

Implementing website is easy 2.72 .851 
EASE2:   

Learning website is easy 3.03 .647 
TRIAL:   

Start simple 2.97 .657 
Add improvements later 3.09 .689 

VISIB:   
Results easily recognized 2.75 .803 
Results easily explained 2.94 .564 

RISK:   
Failure causes great loss 2.69 .821 

Failure affect offline sales 2.31 .821 
Market-driven characteristics:   

ATTRACT:   
Listing in web directories 2.87 .900 

Piggyback advertising 2.21 .940 
Transaction facilities 2.33 1.184 
Internet promotions 2.80 .961 

ENGAGE:   
Monitor virtual communities 2.40 .894 

Monitor forums 1.70 .988 
Internet contests 1.57 .898 

Informative web contents 2.87 .937 
RETAIN:   

Hyperlinks in affiliated websites 2.20 1.064 
Loyalty programs/rewards 2.17 1.117 

Privacy statements 2.00 .947 
LEARN:   

Tracking web visits 2.40 1.070 
Customers' feedbacks 2.87 1.074 

Website data management 2.40 1.003 
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 The means and standard deviations for all items are depicted in table 3. The first factor labeled as RELADV 
comprises the perceptions of the relative advantage of website and e-commerce to the existing physical retail 
outlets alone. For instance, a retailer might perceive that there are customers who are willing to buy their 
products over the Internet but are not willing or not able to go to the physical outlets. The second construct 
comprises items of perceptions of retailers regarding the compatibility of the adoption of the website with their 
existing strengths. For example, the Internet can be used to provide information to the customers on the road 
directions to get to the retail outlets. In other words, the Internet can be used for marketing purposes if not for 
selling products. The third construct of EASE1 describes the respondents’ perceptions on the little complexity in 
running a website while EASE2 describes the respondents’ perceptions on the learning of using a website being 
straightforward. The next construct asked the perceptions of respondents toward the trialability characteristics of 
website and e-commerce. It demonstrates the adoption of a website can be taken step by step. The respondents 
were also asked on how they perceive the visibility of the results of the website, which is the fifth dimension. 
The last dimension innovation characteristic is the perceived low risk of the Internet investment. 
 Market-driven characteristics are divided into four dimensions. Most of the items that made these constructs 
are adopted from Tan and Teo (2002). However, some of their tested items are not selected in order to shorten 
the questionnaire since this study utilizes several theories while they merely studied online branding equity 
alone. The factor ATTRACT comprises items relating to strategies to “attract” customers to the websites. For 
instance, updating listing in the web directories such as in www.yellowpages.com.my allows customers to easily 
locate a particular retailer’s website.  
 The second construct of ENGAGE relates to strategies to “engage” customers’ attention in the website. It is 
believed that by monitoring community groups, customers can actively participate in a particular common 
interest that will trigger purchase. For example, a potential buyer can request for feedback from previous 
customers on a certain product before a decision to buy it can be made. The next dimension comprises strategies 
to “retain” customers for repeat purchases. Introducing an Internet loyalty programme can help retailers to 
achieve the objective. Similarly, a regularly updated privacy statement increases customers’ confidence in the 
retailers’ confidentiality policy. The final construct of LEARN relate to strategies to learn the visiting and 
purchasing behaviours of the customers. Continually attend the queries and feedbacks from the customers can 
provide some indications of customers’ preferences. As mentioned in the earlier section, the construct of 
“customization” is not included in this study although it must be stressed that relationship marketing is not final 
until the seller customizes the needs of the customers. 
 
Validity for multiple regression tests: 
 
 For multiple regression analysis to be valid, normality assumption of both dependent and independent 
variables must be met. The Kolmogorov-Sminorf test shows that two constructs are significantly not normal at 
5% significance level. These are the construct “EASE2” and “TRIAL”, therefore they are removed in further 
analyses. The construct “EASE2” relates to item of “learning the website is straightforward”. This item is very 
ambiguous since it does not specifically relate to e-commerce learning. The construct of “TRIAL” is no longer 
an issue since most people agree that for any investment, we should start simple. For the dependent variable 
“STAGES”, the test just affirms that it is normal at 5% significance level.  
 Correlation analysis is also carried out in order to affirm the use of regression analysis in testing the current 
usage of web presence against innovation characteristics and market-driven characteristics is appropriate. Table 
4 and table 5 present the results. As the tables show, all variables of innovation characteristics and market-
driven characteristics are well below 0.8; multicollinearity is thus not a serious problem (Gujarati, 1985). This is 
further supported with the low variance inflation factors (VIF) as presented in the next section. All VIF values 
are less than 10. Overall, this indicates no serious heteroscedasticity for the tested variables.  
 Of the selected innovation constructs, only “COMPAT” is found to be significantly positively related to 
adoption outcomes. On the other hand, only market-driven construct of “LEARN” is significantly positively 
related to adoption outcomes. We can thus expect that only variables “COMPAT” and “LEARN” will be 
significant in the multiple regression models. 
 
Adoption Outcomes, Innovation Characteristics and Market-driven Culture: 
 
 Regression analysis is used to assess the relative influence of innovation characteristics and market-driven 
characteristics having on the extent of adoption outcomes. Although the initial correlation analysis only reveals 
a single significant construct in each regression model, a further regression analysis is to determine whether the 
same constructs are still statistically significant when the joint impact is taken under consideration. Table 6 and 
table 7 demonstrate the results. 
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Table 4: Perceived innovation characteristics and adoption outcomes. 
Correlations

1 ** **

.

32

.734** 1 ** *

.000 .

32 32

.240 .348 1

.185 .051 .

32 32 32

.542** .739** .108 1

.001 .000 .557 .

32 32 32 32

-.280 .079 .080 .163 1

.121 .667 .662 .373 .

32 32 32 32 32

.278 .437* .199 .273 -.192 1

.124 .012 .274 .131 .292 .

32 32 32 32 32 32

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

RELADV

COMPAT

EASE1

VISIB

RISK

STAGES

RELADV COMPAT EASE1 VISIB RISK STAGES

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 
 

Table 5: Market-driven characteristics and adoption outcomes. 

Correlations

1 ** * **

.

30

.683** 1 ** **

.000 .

30 30

.427* .485** 1

.019 .007 .

30 30 30

.526** .614** .070 1 *

.003 .000 .712 .

30 30 30 30

.344 .207 -.071 .415* 1

.062 .272 .709 .023 .

30 30 30 30 32

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

Correlation

Sig. (2-tailed)

N

ATTRACT

ENGAGE

RETAIN

LEARN

STAGES

ATTRACT ENGAGE RETAIN LEARN STAGES

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 

 
 The results show only the construct “COMPAT” has significant influence on the extent of adoption 
outcomes. Although “strategies to learn” was found to be significantly positively correlated to e-commerce 
stages, the joint impact proves otherwise.  
 The main reason for rejecting almost all H1 to H10 is that e-commerce development stages may not the best 
proxy for the extent of current use of web presence. It must be noted that the Internet can be used to pursue 
many different business and marketing functions; retail channel, electronic sales channel and communicating 
information. Consequently, when it comes to research into the commercial exploitation of the Internet, it 
appears that the “diffusion of innovation” model does not really fit (Chadwick et al., 2002).  
 
Further Analyses: 
 
 Although most of the variables do not violate the normality assumptions, the low sample size and the 
graphical analyses of their distributions do not convince the use of parametric analyses. Therefore, non-
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parametric tests are preferred compared to ANOVA analysis to test the remaining hypotheses. The selected 
analyses are further supported by cross-tabulation tables. 
 
Table 6: Innovation characteristics and adoption outcomes 

Coefficientsa

1.356 1.120 1.210 .237

-.449 .366 -.346 -1.226 .231

.990 .470 .701 2.108 .045

7.553E-02 .204 .068 .371 .714

-1.37E-02 .437 -.008 -.031 .975

-.468 .263 -.349 -1.781 .087

(Constant)

RELADV

COMPAT

EASE1

VISIB

RISK

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: STAGESa. 
 

 
Table 7: Digital market-driven characteristics and adoption outcomes. 

Coefficientsa

.806 .672 1.200 .241

.437 .319 .341 1.367 .184

-.225 .415 -.157 -.543 .592

-.182 .240 -.165 -.760 .455

.371 .261 .343 1.420 .168

(Constant)

ATTRACT

ENGAGE

RETAIN

LEARN

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: STAGESa. 

 
 Prior to the analyses, the respondents are re-grouped into two adoption-order groups instead of four due to 
uneven distribution. Now there are only “late adopters” and “early adopters”, who the latter are the previously 
early majority, early adopters and innovators. This is depicted in the following figure. 
 

Late Adopters - 66%
Early Adopters - 34%

New Adoption Order

 
 
Fig. 5: New adoption order. 
 
H11 posits that more market-driven retailers adopt e-commerce earlier. The result of the sum of ranks test is 
given in table 8.  
 As the table 9 shows, there is no significant different of the time of adoption between “e-name keener” and 
“e-name indifferent”. Therefore, H11 is rejected. Table 10 further elaborates why there is no significant 
difference between the two groups in the time of adoption.  
 H12 posits that “early adopters” would have passed earlier phases of e-commerce while “late adopters” are 
still in the beginning stages. Table 11 provides a negative result. There seems to be no significant different of 
the extents of e-commerce acceptance between the two groups. Table 12 provides another insight that may not 
be consistent with the notion of “early movers’ advantage”. It shows that many “early adopters” are either happy 
with only providing static product and corporate information or they are not willing to invest further in e-
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commerce capability. Equally important is the trend of falling Internet cost these days that has allowed “late 
adopters” to immediately embark in higher phase of e-commerce phase as compared to the “early adopters” who 
have been spending relatively more in the early years of the Internet revolution. 
 
Table 8: Adoption order and market-driven culture 1. 

Ranks

20 15.25 305.00

10 16.00 160.00

30

e-name concern
e-name indifferent

e-name keeners

Total

Adoption Order
N Mean Rank Sum of Ranks

 
Test Statisticsb

95.000

305.000

-.258

.796

.846
a

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed
Sig.)]

Adoption
Order

Not corrected for ties.a. 

Grouping Variable: e-name concernb. 
 

Table 9: Adoption order and market-driven culture 2. 
e-name concern * STAGES Crosstabulation

Count

8 8 3 1 20

3 2 4 1 10

11 10 7 2 30

e-name indifferent

e-name keeners

Total

Brochureware Interaction B2C e-business

STAGES

Total

 
Chi-Square Tests

3.018a 3 .389

2.959 3 .398

1.506 1 .220

30

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear
Association

N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

6 cells (75.0%) have expected count less than 5. The
minimum expected count is .67.

a. 

 
 
Table 10: Adoption order and adoption outcomes 1. 

Ranks

21 16.83 353.50

11 15.86 174.50

32

Adoption Order
Late Adopters

Early Adopters

Total

STAGES
N Mean Rank Sum of Ranks

 
Test Statisticsb

108.500

174.500

-.292

.770

.785
a

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed
Sig.)]

STAGES

Not corrected for ties.a. 

Grouping Variable: Adoption Orderb.  
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Table 11: Adoption order and adoption outcomes 2. 

Adoption Order * STAGES Crosstabulation

Count

7 7 7 21

5 3 1 2 11

12 10 8 2 32

Late Adopters

Early Adopters

Total

Brochureware Interaction B2C e-business

STAGES

Total

 
Chi-Square Tests

5.883a 3 .117

6.637 3 .084

.000 1 1.000

32

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear
Association

N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

5 cells (62.5%) have expected count less than 5. The
minimum expected count is .69.

a. 

 
 Table 12 presents no evidence of significant difference between “early adopters” and “late adopters” in the 
extent they evaluate their Internet investment. H13 that states “early adopters” would perform better than “late 
adopters” when only the extents of performance evaluation are tested is hence not supported.  
 
Table 12: Adoption order and performance 1. 

Ranks

18 14.75 265.50

11 15.41 169.50

29

Adoption Order
Late Adopters

Early Adopters

Total

EVALUATE
N Mean Rank Sum of Ranks

 
Test Statisticsb

94.500

265.500

-.203

.839

.842
a

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed
Sig.)]

EVALUATE

Not corrected for ties.a. 

Grouping Variable: Adoption Orderb. 
 

Table 13: Market-driven culture and performance 1. 
Ranks

19 11.45 217.50

10 21.75 217.50

29

e-name concern
e-name indifferent

e-name keeners

Total

EVALUATE
N Mean Rank Sum of Ranks

 
Test Statisticsb

27.500

217.500

-3.104

.002

.001
a

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed
Sig.)]

EVALUATE

Not corrected for ties.a. 

Grouping Variable: e-name concernb. 
 

 
 



1606 
Adv. in Nat. Appl. Sci., 6(8): 1591-1608, 2012 

 

 Conversely, H15 that states “e-name keeners” would perform better than “e-name indifferent” is supported. 
There is significant different between the performance of “e-name keeners” and “e-name indifferent” as shown 
in table 14. Consistent with their lack of digital marketing strategies, “e-name indifferent” is not concerned in 
how well their Internet investment has done. However, users’ satisfaction as another proxy of firms’ 
performance is yet to be tested. 
 H14 posits that retailers in the “advanced” stages of e-commerce are performing better than those in the 
“beginning” stages. The correlation matrix in table 15 provides no support for this proposition (p-value = 
0.188).  It thus rejects this hypothesis since no significant relationship is found between extent of performance 
evaluation and the stages of e-commerce. 
 
Table 14: Adoption outcomes and performance 1. 

Correlations

1

.

32

.252 1

.188 .

29 29

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

STAGES

EVALUATE

STAGES EVALUATE

 
 
 Tests on users’ satisfaction are next carried out. These are part of testing the performance hypotheses. The 
results are given below.  
 
Table 15: Adoption order and performance 2. 

Ranks

19 14.82 281.50

11 16.68 183.50

30

Adoption Order
Late Adopters

Early Adopters

Total

satisfaction
N Mean Rank Sum of Ranks

 
Test Statisticsb

91.500

281.500

-.570

.569

.582
a

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed
Sig.)]

satisfaction

Not corrected for ties.a. 

Grouping Variable: Adoption Orderb. 
 

 
Table 16: Market-driven culture and performance 2. 

Ranks

19 12.63 240.00

10 19.50 195.00

29

e-name concern
e-name indifferent

e-name keeners

Total

satisfaction
N Mean Rank Sum of Ranks

 
Test Statisticsb

50.000

240.000

-2.101

.036

.040
a

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed
Sig.)]

satisfaction

Not corrected for ties.a. 

Grouping Variable: e-name concernb. 
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Table 17: Adoption outcomes and performance 2. 

Correlations

1 .586**

. .001

32 30

.586** 1

.001 .

30 30

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

STAGES

satisfaction

STAGES satisfaction

Correlation is significant at the 0.01 level (2-tailed).**. 
 

 The results of these non-parametric tests again fail to support hypotheses that “early adopters” perform well 
than “late adopters”, while “e-name keeners” are found to perform well than “e-name indifferent”. Similar to the 
findings of “performance evaluation”, H13 is not supported even when users’ satisfaction is tested as the 
performance measure and H15 is again supported (p-value = 0.04) suggesting there exist a difference between 
the performance of “e-name keeners” and “e-name indifferent” at 5% significant level. Hypothesis that posits 
the performance of retailers in the advanced stages of e-commerce is better than those in the early stages is 
supported as shown in the correlation table. The result shows significant positive relationship between e-
commerce stages and users’ satisfaction (p-value = 0.001). Therefore H14 that was previously found to be 
negative is now supported when users’ satisfaction is taken into account. 
 
Conclusion: 
 
 The results under this study are subject to several limitations. The first possible limitation of this proposed 
study is the sample size might not reach what has been targeted since e-commerce or Business-to-consumers 
(B2C) development in Malaysia is still at an infancy stage. Equally, classification of the sample according to 
their respective adoption “status” and levels of e-commerce evolution can be slightly difficult. Even if the 
sample can be classified into at least three categories according to their levels of e-commerce development, 
there is perhaps a small number of retailers in the very end of the category. Secondly, due to short time frame 
and the chosen method of mailing and direct interview with the organization’s representatives, the sample size 
can again be small. Thirdly, the author proposes limited measures of firm’s performance as proposed by D&M 
IS success model. The model should be tested in full in order to assess its relevance in the context of e-
commerce. The research design in this study was cross-sectional. This design, however, was not ideal for 
studying the continuing process of adoption that happens over time. A longitudinal design might be more 
appropriate, but such design requires more time and money to conduct. With the majority of the sample firms in 
this study are in the early stages of e-commerce development, a research of this kind can perhaps give better 
insights on the path of e-commerce diffusion. This study is far from explaining the factors of e-commerce 
outcomes by Malaysian retailers and their effect on business performance. Therefore the opportunities for future 
research are still extensive. 
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