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Abstract
Purpose – The purpose of this study is twofold: identifying important determinants for effective adoption of
internet technologies in an organizational supply chain context and examining and classifying benefits
yielded from internet adoption in supply chain.
Design/methodology/approach – A structured Web-based questionnaire was designed and
administered to respondents to collect the primary data. With two reminders, this study managed to obtain
236 respondents from different industries in Malaysia. Structural equation modelling was applied to test the
seven hypotheses.
Findings – Four of five factors were significant for successful implementation of internet technologies in
organizations. In addition, results suggested that internet technologies contribute more to operational
activities rather than strategic initiatives, which would be one of the main contributions of this study.
Research limitations/implications – This study is limited by its being based on organizational
perception rather than absolute value for measuring the benefits of internet adoption. Moreover, this study
applied the cross-sectional technique which may limit generalizability of the findings.
Practical implications – This study provides in-depth knowledge about internet adoption and benefits
for the organization by combining both theoretical and empirical knowledge. It helps managers to understand
the importance and process of internet adoption.
Originality/value – Organizations who are interested in adopting the internet in their supply chain may
feel that these results will guide them in making their final decision.

Keywords Internet, Diffusion, Supply chain management, Business strategy, Abilities,
Business value

Paper type Research paper

1. Introduction
Rapidly evolving internet technologies have forced organizations to rethink the ways they
conduct business. This is necessary to keep abreast with increasingly tech-savvy societies
and technologically integrated communities. In many ways, the internet and internet-based
technologies are at the centre of modern business. The advent of the internet has transformed
the industrial economy to a knowledge economy and gradually into a network economy
(David et al., 2004). The accuracy, speed and cost-efficiency of the internet make it
indispensable for the growth and sustainability of all modern business operations. Advances
in this area offer a platform for competitive advantage. This is particularly true in the context
of a globalized world and economy. One may assert without fear of contradiction that in the
context of modern business, embracing internet technologies either makes or breaks a
successful business.

Adoption of internet technology in organizational context has been getting immense
concern in developing countries, such as Malaysia. Many prior studies have investigated
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effect of internet adoption on organizational performance such as market share, customer
relationship management (CRM), return on investment (ROI) to name a few (Balakrishnan
and Geunes, 2004; Sandars, 2007; Ramayah et al., 2008). Moreover, they also added that
internet technology is able to transform entire business activities, ranging from data
collection to deliver final product to end users. In other words, internet technology provides
a cutting-edge supply chain system for the twenty-first century. According to David et al.
(2004), internet has become an integral part of a sustainable supply chain for an organization.
Similarly, Vakharia (2002) stated that in the present business environment, it is near
impossible to develop a sustainable supply chain without the use of the internet. This is
evidenced by the widespread global adoption of internet technologies in supporting supply
chain activities including joint forecasting, estimating market demand and inventory
controlling among others (Aguila-Obra et al., 2006). Among the more successful examples in
the context of Malaysia is the experience of Maybank Bhd. which won the best “Retail
Payments Implementation” award in 2011 for successfully implementing Web-based
applications that streamline the remittance process and efficiently manage service fraud and
money laundering risk.

The adoption of internet technologies results a great number of benefits (Bakker et al.,
2008). In their study, they examined benefits of internet adoption from different aspects
including cost, communication with business partners, generating valuable knowledge in a
collaborative environment and providing better customers relationship solution. They
concluded that by adopting internet technology, an organization can enhance their supply
chain functions. In similar fashion, Bughin and Chui (2010) identified the top five
organizational benefits, namely:,

(1) increased speed to access knowledge;
(2) reduced communication cost;
(3) reduced travel cost;
(4) increased speed to access internal expert and, finally; and
(5) increased employee satisfaction.

The Malaysian government having recognized the importance of internet technology
integration in business operations, according to the 2012 Business Monitor International
report, the IT-friendly Malaysian budget is expected to increase Malaysian IT investment by
7 per cent in 2013 compared to 2012 with an approximate total investment of US$2.9bn (BMI
Malaysian Information Technology Report, 2013). In this budget, Malaysian organizations
focus their investment on three main technologies, namely, Enterprise Resource Planning
(ERP), CRM and Software as a Service. All three technologies saw double digit growth in
2012. More interestingly, Malaysian government itself accounted for around 15 per cent of IT
investment in 2012. All this is testimony that there is a clear drive for enhanced information
technology as part of the Malaysian government’s ambition to achieve developed country
status by 2020 (Laurence et al., 2014).

Interestingly, despite the increased investment in IT, many Malaysian organizations lack
IT integration in their organizational activities. More specifically, many Malaysian
organizations use the internet solely for communication. In the context of IT integration
among Malaysian businesses, Kim and Lee (2005) observed that only 30 per cent of
Malaysian organizations have an IT presence. Examining the implications of this on global
competitiveness, Tan (2006) concluded that Malaysian organizations are losing their
competitiveness in global market due to the slow adoption of IT. In an attempt to understand
the causes for this, Alam and Ahsan (2007) observed that the reluctance of Malaysian

29

Investigation
of internet

adoption



www.manaraa.com

organizations to invest in IT may be due to them considering it expensive, lack of exposure
and a general ignorance of the benefits of IT. Combined, these factors render Malaysia
somewhat behind many developing countries in Asia in their adoption of e-commerce
(Mohamed et al., 2008).

In view of this predicament, in addition to the general paucity of research containing
empirical evidence on the benefits of IT adoption in the context of supply chain management
(SCM) (Bakker et al., 2008; Sandars, 2007), the aims of this study are twofold. First, to identify
the important determinants for IT adoption in the organizational domain from supply chain
context. Second, to identify the benefits resulting from this adoption. Fundamentally, this
study develops a conceptual model from two popular researches conducted by Sandars
(2007) and Subramani (2003) for the reason that they classified benefits into main streams.

As opposed to focusing on the benefits of IT adoption from business partners and
suppliers as did Sandars (2007) and Subramani (2003), this paper examines the organization
itself rather than their partners or suppliers. The importance of this manifests in the nature
of IT investment, namely, that it is a long-term commitment, and as such, the benefits of IT
adoption must first be realized by the organization. Second, the majority of research
approach this area of study in the context of financial returns such as ROI (Frohlich and
Westbrook, 2002; White et al., 2008; Mahmood et al., 2008;) and cost reduction (Nitithamyong
and Skibniewski, 2011; Ranganathan et al., 2004; Subramani, 2003) to name but two.

This paper focuses on the value of internet technologies in enhancing organizational
performance, which is a requisite for competitive advantage, and the ability to compete on
the global market. Although there are a variety of information technologies that are set to
enhance business and organizational operations, the study focuses on internet technologies.
It focuses on the supply chain, as this paper argues that it requires digitalization to fit with
other digitalized organizational functions in a single organization (Rajendran and
Vivekkanandan, 2008).

2. Literature review
2.1 Supply chain management and technologies
Supply chain and logistics management are terms that are often used interchangeably
(Mentzer et al., 2001; So and Sun, 2010; Ceren and Peter, 2011). Theoretically, both concepts
pertain to the same area of management. However, this study differentiates between these
two concepts based on their fundamental differences. Mentzer et al. (2001) mentioned that
although SCM is derived from logistic management, its scope is much broader. Logistic
management emphasizes profitability and operational accuracy through cost efficiency
(Christopher, 1998), but SCM goes further by combining strategies that include all
organizational functions under one umbrella to gain a competitive advantage (Bowersox
et al., 2010). The fundamental aims of SCM are twofold:

(1) improve end users’ value (Bowersox et al., 2010); and
(2) ensure cost efficiency throughout the entire supply chain (Christopher, 1998).

Achieving these objectives is a difficult task for management, as it requires a pipeline work
environment where every member, including the end user, needs to be connected. It requires
dynamic strategic planning and extensive operational efficiency. Meeting these
requirements is only made possible through the internet. According to Hock (2001), internet
technologies facilitate supply chain activities by connecting each member in one network.
Additionally, internet technologies transform the supply chain from a traditional to a
network-based supply chain. As time goes by and new technologies emerge in the market
place, consumers start demanding more and more sophisticated services such as real-time
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order-tacking facilities, electronic invoice, 24/7 support system and self-service facilities
(Li, 2010; Setia et al., 2011). To be responsive to this new type of business trend, collaborating
solely with partners is not adequate. Companies need to extend their network through to the
end users. Consequently, companies need to adopt technology that can provide all types of
functional and strategic support for supply chain functions. In response to this, many
companies developed different types of technologies that can be broadly classified into four
categories, namely, data acquisition technologies, communication technologies, warehouse
technologies and, finally, transportation technologies. It should be noted, however, that
internet technologies are necessary to facilitate networking between these categories. It
offers advanced options to optimize these technologies and streamline operations through
options such as CRM and business intelligence.

2.2 Internet and supply chain management
Over the past few decades, SCM has grown into an important and strategic mechanism for an
organization to achieve sustainable competitive advantage. There have been significant
changes in supply chain activities since the 1960s (David et al., 2004), most of which are
attributed to technological advancement. For instance, Nigel Bagley, CEO of Uniliever,
recognized that in the proposed 2016 supply chain, “the supply chain can only be effective
with sufficient information transparency. This is particularly important for collaborative
approaches to improve on-shelf availability (OSA)”. Similarly, in the same report, Kim
Cartiedge, CEO of Danone, mentioned that:

[…] information about the actual status of items in the supply chain, at any moment, is essential to
correctly co-ordinate all the combined logistics streams in the overall 2016 future supply chain
architecture.

These testimonies emphasize the importance of sharing real-time information for an effective
supply chain. To this end, most organizations adopt internet technology in their supply chain
(Bigne et al., 2008). However, Ranganathen et al. (2004) argued that the implementation of
internet technologies is challenging and requires efficient integration of a number of
organizational, functional and technological factors.

The internet offers new capabilities for organizations, which in turn, transforms their
organizational activities. Operational benefits such as reduced manpower, enhanced work
accuracy, effective communication among business partners and reduced operational costs
are visible; however, the strategic benefits offered by the adoption of internet technologies
are often subtle. Among the important capabilities internet technologies offer the supply
chain are:

• it offers a new medium for the distribution of services;
• it helps customers to customize their order by simply clicking on a mouse anytime and

anywhere;
• it provides an interactive platform for organizations where business partners can

share real-time information, analyse and forecast demand and work together under
one umbrella;

• it enhances the organizational transactional system by facilitating consumer
convenience; and

• it provides a standardized business platform.

Despite these obvious benefits, internet technologies present a number of potential
challenges for organizations including, increasing buyer bargaining power, facilitating
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globalization and breaking the old paradigms of inter-organizational boundaries (Chang
et al., 2010). Nevertheless, the benefits far outweigh the challenges, and as such, many
organizations including Dell, Nestlé, Uniliever and WalMart, acknowledged that the internet
provided visible benefits to their supply chain by reducing inventory cost, enhancing
Just-In-Time facilities, finding new opportunities and markets and achieving greater
responsiveness to the dynamic market. Through it, companies gain a sustainable
competitive advantage (Carlo et al., 2010).

2.3 Determinants of technology diffusion
There are many important determinants for technological diffusion in both the individual
and organizational domain. Thirty years ago, Rogers (1995) developed the theory for
“Diffusion of Innovation”, based on agricultural innovation. However, in the context of
diffusion, the central interest of researchers is in the diffusion of information systems and
software. This remains a vital area of research area for both individuals and organizations
(Jeyaraj et al., 2006).

Jeyaraj Rottman and Lacity (2006) summarized 100 unique independent variables used to
predict organizational IT diffusion. They identified 14 unique are well-used independent
variables and 86 experimental variables. In addition, they classified 14 best predictors for IT
diffusion in the organizational context. Based on Jeyaraj et al. (2006), the paper has selected
five independent factors for internet adoption, classified into three main categories, namely,
technological, organizational and environmental characteristics.

2.3.1 Technological characteristics. Rogers (1995) mentioned that technological
characteristics are important determinants for the increasing rate of technological adoption
among non-users. In his popular theory, Rogers identified five main attributes that can
influence the technological adoption rate. Based on this theory, Davis (1989) proposed the
Technology Acceptance Model (TAM) with the aim of identifying individuals’ intention to
adopt technology, which becomes another milestone for research on diffusion. Although
TAM was primarily intended for individuals, however, it is becoming increasingly popular
in the organizational context. In contrast with these two popular theories, Jeyaraj Rottman
and Lacity (2006) identified three important innovation characteristics, namely, relative
advantages, complexity and observability. These three characteristics were also observed
by Rogers and Davis but under different terms. For instance, Rogers used “perceived
usefulness”, whereas Davis used “perceived ease of use”. Given that there seems to be a
degree of consensus concerning these three factors, the current paper has adopted them as
independent factors for internet diffusion in the organizational context.

2.3.1.1 Relative advantage. Relative advantage pertains to the additional benefits
resulting from new innovation compared with existing technology. Numerous prior studies
identified relative advantage as among the most significant and positive determinants that
influences the rate of IT adoption including electronic data interchange (EDI), enterprise
resources planning (ERP), radio frequency identification and Web technologies. For
instance, Ifinedo (2011), in his study, examined the effect of perceived usefulness on
e-business adoption and concluded that it has significant positive effect on final decision of
adoption. There are many recent studies utterly emphasized on this significant determinant
for e-business adoption and mentioned that it is merely impossible to implement any new
technology in organization unless it offers superior benefits compare to current
state-of-the-arts (To and Ngai, 2006; Mosbeh and Soliman, 2008; Chong et al., 2009;
Theodosiou and Katsikea, 2012; Wu et al., 2013; Victoria et al., 2012; Tarofder et al., 2013;
Teoh et al., 2013).
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2.3.1.2 Complexity. Another important criterion for the technological adoption rate is
complexity, which is a reverse influence on the rate of technological adoption. Complicated
technologies cause consumers to be reluctant to use it. Many previous researchers identified this
negative relationship (Doolin and Troshani, 2007; Mosbeh and Soliman, 2008; Riccardo et al.,
2013; Chong et al., 2014). This highlights the importance of selecting the correct technology for
business activities, as complicated technologies are often more expensive and are more likely to
lead to confusion thereby undermining performance. Additionally, almost every prior study
greatly highlighted this factor as one of the most negative influential factors for adoption of not
only internet but also other new technologies such as EDI, ERP, etc.

2.3.1.3 Observability. Another influential factor identified by Rogers but not listed in
TAM model is observability. One possible reason could be the domain of implementation.
Theoretically, TAM was developed based on an individual domain. In addition, the TAM
model also developed based on the Theory of Reasoned Action. However, this factor is one of
the important factors in the organizational domain, as managers often emphasize the
outcome of investments. There is a significant positive relationship of this factor with the
rate of diffusion, which has been identified in many prior studies in different technological
context (Troshani and Lymer, 2010; Hart et al., 2011). Moreover, the greater the observed
benefits of technological adoption, the greater the rate of adoption.

Based on the above discussion, this study proposes the following three hypotheses related
with innovation characteristics.

H1a. Relative advantage has a significant positive effect on the rate of internet adoption
in supply chain activities.

H1b. Complexity has a significant negative effect on the rate of internet adoption in
supply chain activities.

H1c. Observability has a significant positive effect on the rate of internet adoption in
supply chain activities.

2.3.2 Organizational characteristics. Organizational characteristics has many dimensions,
which differ from research to research, including organizational climate, training and
development, organizational culture, management skill and top management support. However,
the dimension that appears to be accepted by the majority of researchers is “Top Management
Support” (Jeyaraj Rottman and Lacity, 2006). Accordingly, Top Management Support is included
in this paper as a determinant for the rate of internet adoption in the SCM process.

2.3.3 Top management support. This dimension of an organization pertains to knowledge
among senior management regarding the potential of information technologies and the will to act
proactively in the diffusion of IT in the efficient management of business activities to achieve a
competitive advantage (Jackson et al., 1995; Seyal et al., 2007; Mosbeh and Soliman, 2008; Psomas
et al., 2010). Managerial support is central to the rate of diffusion of internet technologies among
all stakeholders including employees, suppliers, distributors and end users. This factor has
consistent significant positive influence in almost every prior research especially in developing
countries. For instance, Ifinedo (2011) conducted a research in Canadian Small and Medium
Enterprise’s (SME) and concluded that top management support is one of the utmost important
determinants for e-business adoption. Similarly, Lin (2013) also postulated that support from top
management plays an important role for effective implementation of e-business in relation with
knowledge creation. This is so given that in developing countries, organizational decisions are
exclusively made by top management (Mosbeh and Soliman, 2008). As such, employees do not
deliberately participate in technological changes. Furthermore, the adoption of technology often
requires significant investment. Consequently, successful internet adoption largely depends on
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the support of top management (Ada, 2008). Top management support adoption strategies by
motivating and assisting efforts toward technology development by allocating the necessary
resources for this purpose (Yean et al., 2006). In line with the role of top management for the
adoption and diffusion of IT technologies, the following hypothesis is made:

H2. Top Management Support has a significant positive effect on the rate of internet
adoption in supply chain activities.

2.3.4 Environmental characteristics. The environmental factor is uncontrollable and erratic
in nature. Fundamentally, in adoption or diffusion research, environmental characteristics
consist of environmental uncertainty, competitive pressure and industry pressure.
Organizations consider adoption of technology a static movement when there is deadly
competition among rivals within the industry. However, organizations often decide to gain
competitive advantage by adopting new technologies that lead to a greater market presence.
When properly performed, the introduction of new technologies can prove a strategy that
renders competitors unable to compete in the market. Competitive pressure is likely one of
the most influential determinants for adopting new technologies. Jeyaraj et al. (2006)
concluded that competitive pressure is one most important impetus for adopting innovation.
This is perhaps best illustrated by the emergence of smart phones.

2.3.5 Competitive pressure. Competitive pressure is among the most dynamic pressures
anticipated by every organization throughout their business life. Companies often prepare a
course of action in the event of unpredictable pressures. Such pressure has a significant positive
effect on the organizational decision-making process, which subsequently influences the rate of
technological adoption (To and Ngai, 2006; Zhu and Kraemer, 2005). This forces a continuous
pursuit of optimization through the latest technologies. Similarly, Ifinedo (2011) identified
external pressure as the second most influential factor for e-business adoption and stated that
extensive popularity of technology among partners likely to increase the rate of adoption of such
technology within the industry. Moreover, in one recent meta-analysis related with IT adoption
conducted by Hemlata et al. (2014) stated that without having pressure from any of the industry
partner, organizations are reluctant to invest in technology. Additionally, many recent studies
identified similar results in their investigation (Victoria et al., 2012; Chad et al., 2011). In line with
this premise, the following hypothesis is proposed:

H3. There is a significant positive effect of competitive pressure on the rate of internet
adoption.

2.3.6 Adoption and its benefits. In this competitive era, decisions related to technological
adoption is among the most important and strategic decisions. As such, it must be done
carefully and by the most appropriate persons. Selecting the technologies that best suit a
specific business can lead to sustainable competitive advantage for firms. However,
organizations do not operate in isolation. Therefore, there is a need to adopt technologies that
can cut across organizations on a single platform. According to Liu et al. (2005), dominating
a market requires firms to emphasize on external relationships. Having a collaborative
platform facilitates easy exchange of information between partners in real time. This allows
for better management of day-to-day activities.

To this end, the internet is perhaps the only platform through which such information sharing
and networking is possible. It offers a platform for new business collaborations, a channel for
media distribution and access to a global market. Many firms use the internet for digitalizing their
day-to-day activities, enabling CRM, providing digital catalogues and facilitating electronic
transactions with the primary aim of streamlining business activities through integrating and
coordinating their supply chain process.

MRR
40,1

34



www.manaraa.com

Interestingly, in regards to internet adoption, greater emphasis is places on operational
benefits over strategic benefits. For instance, Deveraj et al. (2007) examined the benefits of
e-business technologies on organizational supply chain performance and concluded that there is
no significant direct effect of e-business technologies on strategic benefits. More interestingly,
Power et al. (2010) identified no significant effect of the electronic market on a firm’s operational
performance unless every business partner is involved in the same electronic market. In contrast,
Sandars (2007) mentioned that e-business technologies are able to provide both operational and
strategic benefits for firms. However, this research focused only on the point of view of suppliers.
Similarly, Ranganathan et al. (2004) stated that Web technologies are able to enhance a firm’s
operational activities. Table I presents a summary of the benefits identified by prior researchers

Table I.
Summary of benefits

Authors’ name
Context of
research

Technological
context Benefits identified from adoption

Frohlich and
Westbrook (2002)

Supply chain e-business General (ROI, Profitability)

Subramani (2003) Supplier relation
in supply chain

General IT Strategic (learning about customers, and
market; creation of new product, development
of new business opportunities); Operational
(cost effectiveness; improvement to current
process, profitability)

Ranganathan et al.
(2004)

Supply chain
management

Web-technologies General (customer service, investment control,
operational cost, reduce cycle time, better
relationship with suppliers, competitive
advantage)

David et al. (2004) Supply chain
management

Internet
technology

Developing e-commerce applications;
Standardized XML platform for sharing
information; Integration of computer
application; and Managing partner
relationships

Sandars (2007) Suppliers
perspective

E-business Operational (cost, important of current
process, profitability); Strategic (learning
about customers and market, creation of new
products, product enhancement, new business
opportunities)

Lin (2008) Logistic service General
technology

Supply chain performance (Financial and
non-financial)

White et al. (2008) Supply chain RFID General outcome (Anticipated benefits,
Anticipated ROI, operational deployment)

Mohamed and Shen
(2008)

Business value E-commerce Return on investment (ROI), Return on equity
(ROE), Return on sales (ROS)

Iyer (2011) Demand chain IT Operational performance
Wiengarten et al.
(2011)

Supply chain E-business Operational performance

Nitithamyong and
Skibniewski (2011)

Project
management

Web-based
technology

Strategic improvement, risk improvement,
time improvement, communication, cost
improvement and quality improvement

Tarofder et al.
(2013)

Supply chain
management

Web-based
technology

General

Victoria et al. (2012) Retailers E-Business Firm’s strategy, management and marketing

Source: Developed for this study
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from different technological contexts. Based on the above discussion, two hypotheses for the
benefits of internet adoption from the point of view of the supply chain are proposed:

H4a. Internet adoption provides greater operational benefits for organizational SCM.

H4b. Internet adoption provides greater strategic benefits for organizational SCM.

3. Research design and conceptual model
This study developed a conceptual model consisting of eight variables adapted from the
findings of many prior studies discussed above. These variables validated through
theoretical and empirical research to ensure a balanced study. Three from the five innovation
characteristics identified by Rogers were selected, as some researchers considered
trialability and communicability insignificant variable.

The developed conceptual model consists of seven hypotheses, as shown in Figure 1. The
hypotheses were tested through a Web-based questionnaire. This study consists of a
three-staged research design. The first stage is an exploratory research to clarify the research
problem and formulation appropriate hypotheses. The second stage sought to identify the
characteristics of respondents and to determine the need for internet technologies in SCM.
This is approached through descriptive research. However, descriptive research does not
examine the relationships among variables, which was important for testing the hypotheses.
Consequently, we used causal research for testing the conceptual model developed for this
study. By using causal research, this study can assess both the hypotheses and association
between variables. Furthermore, the issue of inferring causality was approached by
applying cross-sectional data. To examine causality, this study applied two important
assessments: association among variables and elimination of alternative plausible
explanations (Neuman, 2000). To test the hypotheses, this study used primary data in the
form of a structured questionnaire.

Source: Developed for this study

Relative Advantage

Complexity 

Observeability

Top Management 
Support

Competitive 
Pressure 

Strategic Benefits

Operational 
Benefits

Adoption of Internet 
Technology in Supply 
Chain Management

Figure 1.
Conceptual model for
this study
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3.1 Questionnaire design and data collection methods
A structured questionnaire was designed and administered to respondents to collect the
primary data. A questionnaire plays a vital role for achieving research objectives and testing
proposed hypotheses. Six steps were taken to finalize the final questionnaire. These steps
were:

(1) identify appropriate data type and define the operational definition for each selected
variable;

(2) select the appropriate data collection method;
(3) administer a pre-test for validity;
(4) administer a pilot test;
(5) check for reliability; and
(6) finalize the questionnaire.

Table II presents the constructs, operational definitions and measurement scale for the
selected variables.

Questionnaire development began by identifying the appropriate data type for each
variable that will produce the correct answers. It therefore began with conceptual and
operational definitions that assist in the selection of the correct theoretical constructs. All the
constructs were adapted from different researches, which ensured face, content and
construct validity for this study.

In regards to data collection, there are several techniques for collecting primary data
including face-to-face collection, telephone calls, interviews, observation, mail survey,
Web-based survey and e-mail survey. Each technique has its own unique strengths and
weaknesses. There is no single superior technique suitable for all contexts. The
appropriateness of the data collection method depends on the research objectives, time, cost,
geographic location, sample size and respondents. Time, cost and the characteristics of
respondents were considered to select the most appropriate data collection methods for this
study. Upon careful consideration, the internet survey technique was selected for primary
data collection due to the following reasons:

• it becomes an effective media for communicating with top management, as top
management is the target respondents for this study;

• internet has a greater response accuracy by reducing response error, interview bias,
inputting errors and the sampling distribution problem; and

• finally, it is well suited for collecting data from a geographically dispersed sample
population as Malaysia has 14 Free Trade Zones, which are situated in different states.

The questionnaire was designed in observance of the principles identified by Sekaran and
Bounge (2013), which includes questions sequence, wording and length of content. It begins
by introducing the research project and its objectives, which fosters confidence among
respondents. Instructions were provided wherever necessary. The questionnaire avoided
posing recall questions with the exception of how long their organization has used the
internet. This was unavoidable because it indicated the length of the respondents’ experience
with the using the internet. In addition, the questionnaire sought to be as convenient as
possible to illicit a comfortable and accurate response from the respondents. Similarly,
simple English was used in this questionnaire to maintain standardized meaning among
respondents. A well-structured questionnaire can provide benefits for both respondents and
researcher.
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Table II.
Constructs,
operational definitions
and measurement
scale
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Table II.
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This study followed the technical guidelines for Web questionnaires suggested by Dillman
and Bowker (2001). It included a vertical flow, proper resolution, partial screen displays and
wrap-around text. It was designed in plain format with minimum graphics and visual
navigation control (Dillman and Bowker, 2001). It used lower levels of HTML in order that it
will be compatible with older browsers. The questionnaire included a section for comments.
After clicking the “submit” button, a “thank you” notice appeared signalling the completion
of the process.

A pilot test was conducted after the pre-test among 23 organizations in Selangor. All the
respondents were requested to complete the questionnaire and comments on the
questionnaire’s items. All the respondents were from different background including top
management from manufacturer, the service industry and industry researchers. The two
main reasons of selecting these respondents were:

(1) top management is best suited to answer questions pertaining to the internet
investment of their organization; and

(2) researchers help to ensure the accuracy and validity of the questionnaire.

Results indicated that most of the questions were understood by the respondents with a
reliability score greater than 0.80 for each item. Some minor amendments were made for each
section as recommended by respondents.

3.1.1 Validity and reliability. Validity and reliability are two important components for
ensuring an effective and consistent questionnaire. Several types of validity tests were
conducted including face, measurement and convergent tests.

3.2 Sampling strategy
The respondents for this study predominantly consisted of senior management and
organizations that use the internet in their supply chain activities. Information about the
respondents was gathered from different popular directories in different times (Malhotra,
1999) because an appropriate selection of population provides for more accurate results
(Sekaran and Bounge, 2013; Zikmund, 2000; Salant and Dillman, 1994). Three types of
sampling methods in internet survey were considered, namely, unrestricted sample, where
everyone who comes into contact with the survey is eligible to complete; screened samples,
where only those who fit certain criteria can continue with the survey; and finally, required
sample, which uses e-mail or other methods to approach those specific individuals who are
interested (Forrest, 1999). This study applied screened and recruited sampling. A total of
2,687 organizations were selected from the databases of Federation of Malaysian
Manufacturers, Malaysian Investment Development Authority, SAP Malaysia and Export
and Import and Member of Port Klang Shipping Agencies Association. These are the most
popular and reliable databases available in Malaysia for industrial research. Among the
entire population, 1,000 organizations were randomly selected on the condition that the
organization uses the internet in their supply chain activities.

Before executing final data collection, a fax was sent to the entire sample population
requesting them to join in this survey. Fax was used instead of e-mail because the database
suppliers desired to protect client anonymity and to reduce potential alienation and
complaints from subscribers. The Web address of the internet survey was included, and
respondents were given the option of submitting the survey online or through e-mail. This
step was followed by two faxes, which proved effective in increasing the response rate.

As for sample size, the minimum requirements for structural analysis were considered.
Moreover, Roscoe (1975) proposed that a sample size larger than 30 and less than 500 is
appropriate for most research. In addition, Hair et al. (2006) recommended that in
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multivariate research, the sample size should be ten times more than the number of variables.
With two reminders, this study obtained 236 respondents with a 23.6 per cent response rate.
The total response rate was satisfactory, as a rate of 12 per cent is acceptable in most
internet-based research. Based on all these sampling decision criteria, 236 respondents were
considered a satisfactory number for this research.

In regards to non-response bias, this study conducted a Chi-square test between the
first-round respondents and second-round respondents. Table III shows the result of the
Chi-square test. The results confirmed that there were no statistically significant differences
in industry type, annual revenue and years of using the internet in their SCM functions.

4. Respondents’ attributes
Table IV represents the characteristics of the respondents participating in this study. Most of
the respondents in this study were involved in the tourism and hotel industry (14 per cent),
followed by the software industry (13.58 per cent) and hardware industry (12.79 per cent).
This result is not surprising because these industries are probably the most tech savvy
industries, which optimise their use of internet technologies. Only 3 per cent of respondents
in this study were from the publishing industry. Almost 50 per cent of the respondents’
revenue was between 1 and 5 million ringgit. One best explanation for this scenario could be
the 2009 report of the SME performance and statistic, which mentioned that 99.2 per cent of
operating organizations in Malaysia are considered as SMEs. In total, 5 per cent of
respondents had annual revenues greater than 50 million. As for workforce, 55 per cent of the
respondents have less than 500 employees, whereas 2 per cent per cent employed more than
5,000 employees.

In regards to internet application in supply chain activities, respondents exhibited great
familiarity, as almost 72 per cent of respondents have been using internet technologies in
their supply chain activities for more than five years. Some of the most frequent supply chain
activities in which internet technologies were used were inventory management (56 per cent),
customer service (53 per cent), electronic transaction (51 per cent) and electronic ordering
system (48 per cent). One important issue that can be identified from this is the Malaysian
organizations are yet to realize the value of sharing information with their partners, as only
5 per cent of respondents agreed that they using internet for sharing information with their
partners. This is a significant area of concern from the point of value creation.

5. Validation of measurement model
In a move to validate the measurement model, this study applied the confirmatory factor
analysis (CFA), which assists in improving internal consistency, and convergent and
discriminant validity for reflective constructs. Several fit indices were applied to evaluate the
measurement model in this study. These indices were goodness-of-fit index (GFI), adjusted of
goodness-of-fit index (AGFI), normed fit index (NFI), root mean square of error of estimation
(RMSEA) and root mean square residual (RMR). Cut points for the fit indices were
established from several empirical studies in a similar context. Specific cut-off points were
GFI, AGFI, NFI and CFI greater than 0.90; RMSEA less than 0.06 and RMR less than 0.05.
Table V presents the results of the measurement model as analysed by analysis of a moment
structure (AMOS) 6.

Table III.
Non-response error

Industry Revenue Use internet

Pearson Chi-square 17.621 2.846 10.634
Asymp. Sig. (2-sided) 0.347 0.484 0.100
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Table IV.
Respondents’
characteristics

Frequency (%)

Industry
Tourism/Hotel 33 13.98
Software 32 13.55
Hardware 30 12.71
Retail 29 12.28
Apparel 28 11.86
Electronic 28 11.86
Telecommunication 26 11.01
Education 15 6.35
Transportation and courier 9 3.81
Publication 6 2.54

Annual revenue (in Ringgit)
Less than 1 million 36 15.25
1-5 million 117 49.57
6-10 million 14 5.93
11-15 million 12 5.08
16-20 million 4 1.69
21-25 million 0 0
26-30 million 0 0
31-35 million 20 8.47
36-40 million 0 0
41-45 million 0 0
46-50 million 16 6.77
More than 50 million 14 5.93

Number of employees
Less than 500 131 55.50
501-1,000 53 22.45
1,001-1,500 32 13.55
1,501-2,000 8 3.38
2,001-2,500 2 0.84
2,501-3,000 3 1.27
3,001-3,500 1 0.42
3,501-4,000 1 0.42
4,001-4,500 0 0
4,501-5,000 0 0
More than 5000 5 2.11

Duration of using internet for supply chain
Less than 5 years 66 27.96
More than 5 years 170 72.03

Supply chain activities using internet
Inventory management 133 56.35
Customer service 125 52.96
Electronic transaction 121 51.27
Electronic ordering system 114 48.30
Information sharing with partners 12 5.08
Online demand scheduling 30 12.71
Delivery tracking system 40 16.94

Source: Developed from SPSS
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Table V.
Results of

measurement model

Factor indicators x2 Df P GFI AGFI CFI RMSEA
Factor
loading

Composite
alpha

Relative advantage 36.13 23 0.051 0.994 0.969 0.99 0.062 0.913
RA 1 0.85
RA 2 0.96
RA 3 0.78
RA 4 0.88

Observability 3.062 2 0.087 0.994 0.968 0.99 0.810 0.853
OBV 1 1.08
OBV 2 0.95
OBV 3 0.93
OBV 4 0.75

Complexity 3.085 2 0.214 0.994 0.969 0.99 0.047 0.926
Com 1 0.96
Com 2 0.98
Com 3 0.87
Com 4 0.94

Top management support 3.179 2 0.204 0.994 0.969 0.96 0.049 0.910
TMS1 0.97
TMS2 0.78
TMS3 0.85
TMS4 1.08

Competitive pressure 4.238 2 0.120 0.992 0.958 0.99 0.067 0.909
CP 1 0.97
CP 2 0.96
CP 3 0.94
CP 4 0.92

Internet adoption 1.41 4 0.84 0.99 0.98 0.96 0.00 0.926
AIT 1 1.09
AIT 2 0.72
AIT 3 0.96
AIT 4 0.95
AIT 5 0.89

Operational benefits 5.549 2 0.049 0.989 0.943 0.96 0.084 0.904
OB 1 0.98
OB 2 0.86
OB 3 0.95
OB 4 0.99
OB 5 1.02

Strategic benefits 2.355 2 0.308 0.995 0.967 0.91 0.027 0.879
SB 1 0.98
SB 2 0.92
SB 3 0.84
SB 4 0.99
SB 5 1.04
SB 6 0.89

Source: Developed from AMOS results
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CFA helps to examine convergent validity by assessing the confirmatory factor loading of each
item with its targeted factor. In this study, CFA recommended little modification on some
constructs as these construct loadings were below 0.50 and had an insignificant t-value. As such,
one item from “observability”, and “strategic benefits” was removed as suggested by prior
research. Apart from inadequate loading values, one possible explanation for the insignificance of
these two constructs could be the relevance of these constructs in the context of a supply chain.
However, 34 items on eight factors produced a good model fit value for each factor (Table V).
Furthermore, all construct loading scores were above 0.70 as suggested by Hair et al. (2006).

Similarly, discriminant validity was evaluated based on the correlation score among
variables. Several approaches were used in this study for assessing discriminant validity. A
confidence interval test, which involved calculating confidence interval of plus or minus 2
standard errors around the correlation between the variables, was applied to determine whether
this interval includes 1. If this situation is absent, then there is discriminate validity. Table V
shows that none of the intervals in this study had 1. Additionally, this study followed a cut-point
of correlation value as suggested by Kline (2005), who mentioned that if the correlation values
exceed 0.85, then there is no discriminant validity. The results showed that none of the correlation
values between variables exceeded 0.85, thus ensuring discriminant validity of this study.

6. Hypothesis testing
Structural equation modelling (SEM) was used to test the proposed theoretical model presented in
Figure 1 All analysis regarding SEM were examined applying AMOS. Maximum likelihood
method of parameter estimation techniques were used for all the analyses, and regression
weights were calculated to measure the effect of each variable on the proposed relationship. This
research used multi goodness-of-fit indices for assessing the model as a single index is not
adequate for drawing conclusions. All the goodness-of-fit indices for the model and the results of
the hypotheses testing are presented in Figure 2 and Table VI, respectively. In addition, Figure 3
illustrates the SEM results of the proposed model.

The results from the hypotheses testing revealed that “relative advantage” had a strong effect
on increasing the internet diffusion rate in SCM (� � 0.36, p � 0.001). These results assert that the
internet provides many benefits to supply chain activities, resulting in increased internet
diffusion. Similar findings can also be found in many prior studies. Chwelus et al. (2010)
mentioned that organizations will deliberately adopt internet technologies if it provides
additional benefits. The first hypothesis is therefore accepted, and it is concluded that “relative
advantages” has a significant positive effect on diffusion of internet in SCM.

Standardised regression weight S.E. P value C.R.
Perceived Usefulness Internet Adoption 0.36 0.099 0.001 8.999

Complexity Internet Adoption –0.87 0.082 0.001 7.592
Observeability Internet Adoption 0.05 0.561 0.085 1.262

Top Management 
Support

Internet Adoption 0.45 0.052 0.001 7.926

Competitive Pressure Internet Adoption 0.35 0.061 0.001 7.458
Internet Adoption Operational 

Benefits
0.86 0.043 0.001 7.849

Internet Adoption Strategic Benefits 0.17 0.051 0.01 8.530
Chi-Square (x2) 3.37

P 0.50
Normed chi-square (CMIN/DF) 0.84 (< 5.0)

Root mean square residual (RMR) 0.010 (< 0.1)
Root mean square of error of estimation (RMSEA) 0.049 (< 0.10)

Goodness-of-fit index (GFI) 0.994  (> 0.9)
Adjusted of goodness-of-fit index (AGFI) 0.976(> 0.8)

Normed fit index (NFI) 0.996 (> 0.9)

Figure 2.
Final model fit
summary
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Table VI.
Summary of

hypothesis testing

Hypothesis Results Contribution

H1a. Relative Advantage has a significant positive
effect on the rate of internet adoption in
supply chain activities

Accepted Minor

H1b. Complexity has a significant negative effect
on the rate of internet adoption in supply
chain activities

Accepted Minor

H1c. Observability has a significant positive effect
on the rate of internet adoption in supply
chain activities

Rejected New knowledge emerged to the theory of
diffusion of innovation

H2. Top management support has a significant
positive effect on the rate of internet adoption
in supply chain activities

Accepted Minor

H3. There is a significant positive effect of
competitive pressure on the rate of internet
adoption

Accepted Minor

H4a. Internet adoption provides greater
operational benefits for organizational supply
chain management

Accepted New contribution to the real knowledge
which helps to guide for further direction
of internet technology

H4b. Internet adoption provides greater strategic
benefits for organizational supply chain
management

Accepted New contribution to the real knowledge
which helps to guide for further direction
of internet technology

Source: Developed for this study

Figure 3.
SEM results for the

proposed model
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As displayed in Table .., we found a significant negative effect of complexity on internet
diffusion in SCM. Generally, it is true that complexity is a great impediment for effective
implementation or internet diffusion. However, in some scenarios, especially where there is
no other option, organizations overcome the complexity by providing training or coaching.
In the Malaysian context, most of the Malaysian organizations are categorized as SME and,
as such, think twice about investing in IT due to financial considerations. Hence, complexity
plays an important negative role on internet diffusion, especially in SCM.

Somewhat unexpectedly, the results reported that “observability” is not a significant
determinant for internet diffusion in SCM (� � 0.05; p � 0.085). Therefore, the hypothesis
related to observability is rejected. This is probably due to:

• industry standards;
• environmental changes;
• availability of technologies at a low cost; and
• extensive use of e-business technologies throughout the world.

Although internet diffusion increases when organizations realize the positive differences of
adopting internet technology, however, to respond to current market needs and trends or retain
an organization’s position, organizations may have little time to evaluate internet technologies.
As a result, the importance of observability for diffusion of the internet in SCM is overlooked.

Concerning “Top Management Support”, many researchers argue that it is the foremost
variable influencing the rate of technological diffusion in an organization. This paper
concluded the same finding as “top management support” was the most important factor
among all five factors identified in this study (� � 0.45; p � 0.001). Therefore, it is clear that
without having proper support from the management, it would not be possible to diffuse
internet technologies in SCM.

With regard to competitive pressure, results indicated that it has a significant positive
effect on the diffusion rate of internet technologies in SCM (� � 0.35; p � 0.001). This is not
surprising because in this acute competitive business environment, every organization
reacts to the activities of their competitors. To retain their own market position,
organizations must continuously redefine their business processes. If an organization sees
their competitors pursuing new technologies, they too will seek to acquire new technologies.
Hence, the hypothesis related to competitive pressure is accepted.

As for benefits, the results revealed that both strategic and operational benefits can gain from
effective internet diffusion in SCM. Between these two, the results showed that an organization
gains more in operation benefits (� � 0.86; p � 0.001) relatively to strategic benefits (� � 0.17, p
� 0.001). These results are in contrast to the conclusions of Sandars (2007) and Subramani (2003),
who found that e-business technologies contribute more on strategic benefits (� � 0.46) rather
than operational benefits (0.46). These results suggest that this area requires further exploration.
Table VII presents the summary of hypotheses testing for this study.

7. Discussions and managerial implications
The results of the study concluded that “Top Management Support” is the most important
determinant for effective diffusion of internet technologies in SCM. This is so because the use
of internet technologies in an organization is essentially decided by senior management.
Following this, training appears to be an important factor for the diffusion of new
technologies, especially in an organizational domain.

Both theoretically and practically, the relative advantages of innovation positively
influence the rate of adoption. This is because if innovation provides greater benefits
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compared with existing technologies, then organizations are more likely to embrace it.
However, it is also important to remember that benefits must be greater than cost of
implementation, as due to the short life cycle of technologies, organizations must think twice
when investing in IT.

Not surprisingly, competitive pressure is more important than complexity in the
organizational domain. In the individual domain, complexity is likely be one of the foremost
negative influencing factor for adoption of technology, as individuals may not have the
resources to learn complicated technologies. However, the scenario is different in the
organizational domain, as reflected in this study. Doubtless, every organization seeks to
secure or improve their market position. Therefore, if the competitors improve their
technological initiatives, others will fell pressure to do so, as they need to keep up to date. For
instance, in Malaysia, a small number of internet users engage in internet banking. Despite
the small number of users, every bank in Malaysia provides internet-banking services, as
every competitor is providing such a service. This clearly indicates that competitive pressure
is an important determinant for diffusion of technology. However, technology developers
should not ignore the fact that complexity can also negatively influence diffusion rates.
Practically, giant organizations, who have sufficient resources to train their employees, may
overcome this problem. However, for SME’s, complexity can be the main hindrance for
adoption. Hence, to increase diffusion rates, technology developers should develop
technologies that can be easily integrated into existing business operations.

The internet provides different benefits ranging from product development to effective
delivery system. In this study, we classified these benefits in two broad categories, namely,
strategic and operational benefits. The research sought to determine the benefits internet
technologies offer SCM. Despite the general paucity of empirical research on this important
issue, the little research in this area concluded that the internet offers a good number of
benefits for organizations. The results of this paper reveal some interesting facts regarding
the benefits arising from internet diffusion. We identified that internet is able to improve
operational benefits significantly compared to strategic benefits. With the help of internet
technologies, organizations can better manage their day-to-day activities. For instance, with
the help of internet technologies, retailers can manage their inventory system in an efficient
manner. However, internet technologies cannot reduce the uncertainty arising from the
external environment. In fact, our results revealed that internet technology is able to produce
more operational benefits, although it has significant contribution to both benefits. This is a
debatable issue, as many large international organizations acknowledged that they improve
their strategic initiatives by using internet technologies.

One may question as to the cause of these behavioural differences. Perhaps, one possible
reason could be the organizational type. Most of the sampled Malaysian organizations are
SMEs that have yet to fully implement internet technologies in their organizations. Hence,
our results strongly recommended that technology developers should clearly communicate
the advantages of internet technologies to senior management. This is a strategic initiative to
optimise organizational performance and realise competitive advantages.

8. Limitations, further studies and conclusions
Despite its important contributions, this study is limited by its being based on perception
rather than absolute value. Therefore, it is wise to measure benefits based on quantitative
data such as the reductions in cost resulting from the use of internet technologies. Such an
approach offers concrete benefits for internet diffusion.

Second, we applied cross-sectional studies, however, by applying longitudinal research
approaches; researchers can give exact benefits for internet diffusion.
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Third, many studies suggested that organizational size, revenue and workforce have a
significant effect on successful implementation of internet technology. This study did not
consider these moderating effects because the primary aim was to identify the important
benefits derived from internet diffusion in SCM. It is worth testing these moderating effects
on the model proposed by this study.

Fourth, an indeed random error is the inherent constraint for empirical data (Sandars,
2007). Due to this, scales results may differ with different data. However, this study tries to
minimize this error by adopting scales from prior studies. Nevertheless, scale development,
purification and validation are an ongoing process that needs to be developed longitudinally
and across multiple data sets.

Finally, in this study, we collected data from different industries and generalized
conclusions. Practically, the requirement of internet in SCM may differ from industry-
to-industry. For instance, automobile manufacturers require relatively more tight
collaboration with their business partners then educational institutions. Therefore, it is
worth examining the benefits of internet diffusion in SCM for a specific industry.

Despite these limitations, our study identified many important findings for both theory
and practice. The results confirmed that top management support is the most important
factor that increases the diffusion rate for internet technologies in SCM. It also showed that
internet technology helps to improve operational activities, but managers need to be intuitive
when tackling competition and securing market position.
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