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Abstract: In today’s dynamic business environment, technology is the most powerful tools to sustain in the competitive global
market place. However, supply chain technology is the 21st century global supply chain management tool for achieving supply
chain operational competitiveness. The global manufacturing sector, especially the textile and apparel industry are essentially
known for its supply chain dependency. Companies are struggling to find ways to improve their reliability, responsiveness, agility,
and costs and in turn competitiveness by changing their operations through adopting new supply chain technology. Even though
information technology is widely implemented and studied in countless different contexts, but the clarifications between
information technology and supply chain technology are still unclear. In this study, the diversity between information technology
and supply chain technology is interpreted through a thorough and comprehensive review of the literatures. From there, the
evolution of supply chain technology is undoubtedly tracked and the classification of supply chain technology has been clearly
stated. The practical contributions of supply chain technology adoption to supply chain performance are the most excited part of
this study. The result of this study could be used as a precursor to support future researchers in further investigation on this area.
Thus, recommendations and suggestions for future study directions are indicated.
Keywords: Clarification, Evolution, Classification, Practicality, Technology, Information Technology,
Supply Chain Technology, Textile and Apparel Industry

1. Introduction
In the 21st century, almost all companies are in the race for
improving its competitiveness in the global market. The
nature of today’s market, operation is electronically connected
to effectively and efficiently manage the supply chain. This is
one of the most popular methods that companies used to
improve their level of supply chain management with the
objective of being reliable, agile, responsive, and costs
optimization in competing in the dynamic market competition.
In an exertion to achieve this, numerous companies have
adopted supply chain technology in aiding their supply chain
operation activities. Based on Council of Supply Chain
Management Professionals [1], “supply chain management
encompassing the planning and management of all activities
involved in sourcing and procurement, conversion, and all

logistics management activities which include coordination
and collaboration with channel partners such as suppliers,
intermediaries, third-party service providers, and customers.
In essence, supply chain management integrates supply and
demand management within and across companies.” All this
highlight the importance of supply chain technology in
integrating the internal and external supply chain [2], [3].
Although, supply chain technology is a popular tools to
manage companies’ operation activities, but there is no
common definition for supply chain technology [4]. However,
based on the previous study, several researchers have defined
their understanding toward supply chain technology in their
study [4]–[6] and further discussed the competitiveness of
supply chain technology.
The following sections further discussed the issues of this
study; the clarification between information technology and
supply chain technology; the evolution of supply chain
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technology; the classification of supply chain technology; the
practical contribution to the practitioner; the results and
discussions,
conclusion
and
implications,
and
recommendations as well are presented at the end of the study.

2. Issues of the Study
Textile and apparel industry is fragmented with small and
medium-sized enterprises that support both upstream and
downstream of the supply chain [7]. Based on the directory of
Federal of Malaysian Manufacturer [8], Malaysian Textile and
apparel industry is made up of 25% large enterprises, 44%
medium enterprises, 30% small enterprises, and 1% micro
enterprises. Naturally, small and medium-sized enterprises
were not aware on the support of technology, especially,
supply chain technology due to costly for them to adopt, since
they have resource limitation [7], [9]–[11]. However, the
nature of today’s market revealed that all business operations
should be electronically connected. This is the most effective
way to enable the effective and efficient business activities
being conducted continuously.
Based on the aforementioned, basically, supply chain
technology adoption able to solve most of the issues in the
supply chain [12], [13]. Based on the literature, in the industry,
there is an adoption of supply chain technology in operating
their business [5]. However, there are relatively handful
research materials available on supply chain technology,
especially in Malaysian textile and apparel industry. This
leads to the number of queries on supply chain technology.
What are the differences between information technology and
supply chain technology? When supply chain technology
starts to emerge in textile and apparel industry? What are the
categories of supply chain technology? Does supply chain
technology practically contribute to textile and apparel
industry? What are the benefits that gain from the adoption of
supply chain technology?

3. Clarification
3.1. Technology
Originally, the term “technology” is known as “useful arts”
since the last 200 years [14]. In 1937, the American
sociologist defines technology as all machines, tools,
instruments, utensils, weapons, clothing, housing,
communicating and transporting devices and the skills by
which we create and use them [15]. Through the day to day
innovation and revolution, scholars and dictionaries have
offered a range of definitions. Dictionary.com (2014) defined
technology as “the branch of knowledge that deals with the
creation and use of technical means and their interrelation
with life, society, and the environment, drawing upon such
subjects, industrial arts, engineering, applied science, and
pure science." However, some authors suggested that
technology can be generally defined as “the entities, both
material and immaterial, created by the application of mental
and physical effort in order to achieve some value” [17]. From

the above definitions, in simple words, technology can be
defined as a collection of techniques, which include tools,
machines and equipment that may be used to solve and explain
real-world problems.
Technology is a challenge of traditional norms. In the
present day, technologies significantly affect human, society,
the global economy as well as other animal species’ ability to
control and adapt to their natural environments. The term
“technology” can be applied broadly or to specifically such as
construction technology, medical technology, and information
technology. Basically, most technology enables process
simplification, standardization, automation, and hence
improving communications, process efficiency, organizational
productivity, and effectiveness. However, not all created
technology been used for peaceful purposes. For instance, the
development of weapons can be a tool to provide safety for
human, but at the same time increasing destructive power to
the world.
3.2. Information Technology (IT)
The global business competition has revealed the needs of
information technology in securing business competitiveness.
Nowadays, the word “IT” or “information technology” is
frequently applied by most of the companies and even
individual in the world. Therefore, the information technology
is playing an important role at the moment and future as well.
Information technology consists of wide range of technologies,
including multimedia, telecommunications, computer
hardware and software that involved in information handling
and processing [18]. The main functions of information
technology is to store, retrieve, manipulate, and send
information and transmit information, especially the
development, installation, implementation, and management
of the information for conducting business through the
integration of telecommunications equipment and computers
application [19]–[21].
In addition, information technology encompasses
information system (IS) and information and communication
technology (ICT). Information systems are the study of
hardware and software that usually people and organizations
applied to gather, filter, process, create, monitor, control, and
distribute data [22], [23]. The final contribution is to support
management and operation teams to make the informed
decisions [24]. Similarly, information and communication
technology is frequently used as a stretched synonym for
information technology, but it is more focused upon the
function of communications and the integration of
telecommunications by electronic equipment [25]. The further
discussions of information system and information and
communication technology are as follows.
3.2.1. Information System (IS)
Generally, information systems have been defined to
represent any of an extensive combination of computer
software, computer hardware, communication technology
designed to handle information related to commercial
processes [26]. In more detail, information systems are the
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study of hardware and software that usually people and
organizations applied to gather, filter, process, create, monitor,
control, and distribute data [22], [23]. McLaren [27] further
defined that the information system is an “enterprise or
internal organizational systems used to coordinate
information between the manufacturers, suppliers,
distributors, and other partners in the supply chain” to
minimize costs and improve the responsiveness of the supply
chain. However, Tarokh and Saroor [28] noted that
information system provided relevant, timely and high quality
information flow to effectively supports decision making and
for synchronizing material flows at all levels within the supply
chain. Thus, in overall, this is to assist the management and
operation teams to make the informed decisions with
information technology [24], [29]. Sabherwal and Chan [30]
and Qrunfleh and Tarafdar [31] noted that information system
is used for efficiency and flexibility.
In information systems, the efficiency is referring to the use
of operational support systems or intra-organizational and
inter-organizational systems such as EDI, ERP, e-procurement
systems for a supply chain process. Basically, the purposes of
information systems are used to monitor, control, and facilitate
day to day operations in the supply chain. However, the term
flexibility in information system is referring to the use of the
market information systems such as production scheduling,
demand forecasting, market analysis and CRM applications
for market quick strategic decisions. The information systems
are mostly used to monitor product and market trends and
quick respond to fluctuations by propose a plan for delivery
lead times and production schedules.
3.2.2. Information and Communication Technology (ICT)
Information and communication technology has become
indispensable as a factor which creates a competitive
advantage for business [32]. It is frequently used as a stretched
synonym for information technology, but it is more focused
upon the function of communications and the integration of
telecommunications by electronic equipment [25]. Based on
the study of Bhatnagar and Schware [33], Information and
communication technology applications can be generally
categorized into three, which are decision support to public
administrators (i.e. geographical information system),
improving service to citizens, and empowering citizens to
access information and knowledge. It could make such
knowledge and information visible to large communities.
However, the administrators must be willing to change their
working style to use the information and communication
technology to achieve higher performance.
3.2.3. Supply Chain Technology (SCT)
Although, supply chain technology is universally accepted,
but there is no common definition of supply chain technology
[4]. Therefore, several researchers have defined their
understanding toward supply chain technology in their study.
Singh [5] defined supply chain technology as an application to
transform original data into information and knowledge that
can efficient and effective the business activities. While,
Blankley [6] defined supply chain technology as an
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information technology that specifically used to manage or
support elements or components of the supply chain.
Comprehensively, Kamaruddin and Udin (2009) defined
supply chain technology as “a technology or a system that
used to coordinate and integrating information flow
electronically throughout the internal and external supply
chain to generate effectiveness and efficiency of business
processes."
In the current decade, supply chain technology is constantly
changing and improving the way of doing business and
solving problems [13]. Thus, it plays a vital role in managing
the supply chain in which intelligently provides connection
between people, processes, data, and things. All companies
are aiming to higher benefits such as offering new methods to
create value by greater and more efficiently organizing the use
of physical, financial, information, and human resources. In
this context, supply chain technology is one of the most
popular adoptions that lead companies to the direction of
success. As highlighted in Global Information Technology
Report [34], this study believes that supply chain technology
would demonstrate a positive impact on short and long term
performance, and this study further believes the next wave of
new supply chain technology adoption will further advance
the growth of the textile and apparel supply chain
management.
Based on the aforementioned discussions, Figure 1 is
developed to simplify the understanding on supply chain
technology. It is conceptualizing the relationship between
information technology and supply chain technology.

Figure 1. Conceptualizing the relationship between IT and SCT.

4. Evolution
4.1. Evolution of Supply Chain Technology
The concept of supply chain management is originally
derived from the logistical concept since 1950 and matured in
1970 [35]–[38]. On the moment, technology is purely used for
information processing. The logistical concept is slowly
evolving into the supply chain management concept and
initiated the supply chain management concept with the
supply chain technology since 1980. The introduction of
supply chain technology leads to increasing the innovation of
operation within the industry. Besides, the useful of supply
chain technology lead to the increasing introduction of variety
supply chain technology in the market. Nowadays, the supply
chain technologies are becoming an essential management
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tool for companies in the supply chain to lock their
competitiveness. Figure 2 illustrated the evolution of supply
chain technology and some of the examples of supply chain
technology.

ordering, e-commerce, cross docking, and direct store delivery
in 1990s, while supply chain reinvention, transportation
management systems (TMS), warehouse management
systems (WMS), customer relationship management (CRM),
supply chain communication systems, radio frequency
identification (RFID), vendor relationship management
(VRM), and global positioning systems (GPS) in 2000s.
Nowadays, supply chain technology such as cloud
computing has to become a common management tool in
assisting firms expand their competitiveness in the global and
multinational market [40]. Therefore, supply chain technology
had proven to be vitally important for textile and apparel
industry [9].

5. Classification
5.1. Classification of Supply Chain Technology
Table 1. Category of supply chain technology

Source. Adapted from [39], [40]
Figure 2. Evolution of supply chain technology adoption.

The concept of supply chain management started to emerge
in the mid-1960s, and the first publication took place in 1982.
Figure 2 illustrated the evolution of the supply chain
technology from 1970s to 2010s. Based on the evolution,
initially, the supply chain technology is only applied for a
single function which is information processing. However,
there are increasing numbers of supply chain technology been
introduced since 1980s, which include scanner systems, bar
code systems, electronic cash register, and just-in-time (JIT).
It has attracted attention of researchers since 1990 [41], [42]
and gained an incredible attention from both academics and
practitioner's community since 2000 [43]. Similarly, supply
chain technology has attracted attention of researchers and
practitioners since supply chain technology can make major
reduction in costs [44]. Thus, the number of supply chain
technology has increased dramatically. Vendor managed
inventory (VMI), Electronic data interchange (EDI),
continuous replenishment systems, computer assisted

Software
Computer-Aided Design Systems (CAD)
Transportation Management Systems (TMS)
Demand Forecasting Management Systems (DFM)
Enterprise Resource Planning Systems (ERP)
Customer Relationship Management Systems (CRM)
Warehouse Management Systems (WMS)
Cloud Technology
E-Business
E-Commerce Technologies
Electronic Funds Transfer (EFT)
Internet
Electronic Mail (email)
Electronic Data Interchange (EDI)
Wireless and Mobile Devices
Visibility and Productivity
Bar-Coding Technology
Radio Frequency Identification Systems (RFID)
Global Positioning Systems (GPS)
Geo-Coded Tracking Systems (GCTS)
Satellite Tracking Systems
Process Advances
Vendor Managed Inventory (VMI)
Lean Manufacturing
Six Sigma
Carbon Footprint Management
Vendor Managed Replenishment (VMR)
Source. Adapted from Forger (1998); Gunasekaran et al. (2001); Li (2002);
Dawson (2002); Patterson et al. (2003); Helo and Szekely (2005); Bharati and
Chaudhury (2006); Fawcett et al. (2007); Xuhua (2008); Jeffers et al. (2008);
Lin (2008); Kamaruddin and Udin (2009); Vijayasarathy (2010); Slone et al.
(2010); Tseng et al. (2011), Glenn Richey, Tokman, and Dalela (2009),
Karmakar and Tewari (2014), Chuu (2014), and Peppa and Moschuris (2013)

In this section, the literature available on supply chain
technology in supply chain management has been reviewed
thoroughly for its application and development. Based on the
applications and developments, the supply chain technologies
have been classified under four categories, which is software,
visibility and productivity, e-business, and process advance
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technology [44]. With an effort to be current in the research
field, Table 1 illustrated the classification of supply chain
technology and some of the examples. These are not the full
versions of supply chain technology in the existing industry.
However, those supply chain technologies presented in Table
1 are the most popular supply chain technology that adopted in
the industry.
The sophisticated supply chain technologies enable many
of the most promising supply chain opportunities. A wide
range of supply chain technology exists, and the benefits can
be huge. However, serious risks lurk nearby or damage a
firm’s supply chain. Thus, the study of Slone et al. [44]
suggested supply chain executive and supply chain top
management to have high level understanding and knowledge
of supply chain technologies to achieve a distinct competitive
advantage. They are playing a critical role in ensuring that
supply chain contributes rather than hampers a strategy for
supply chain excellence. However, the supply chain processes
and systems are complex and no single person understands
everything. In practical case, sometime technical people
become irrelevant due to their own arrogance. This issue has
been faced by production planners in an apparel company
during a supply chain audit. Now, the challenge of the supply
chain technology is to simplify the complex technology and
further improve the performance of the systems.

6. Conclusion and Implications
This study has been demonstrated that information
technology or more specifically supply chain technology has
become an essential element for business survival and
sustained competitiveness in the global market. Supply chain
technology is a critical, enabling step toward building a
strategy for supply chain excellence. At the moment, although
the literature on supply chain technology is not exhaustive, but
it serves as a comprehensive base for an understanding of
supply chain technology in supply chain management. The
diversity of information technology and supply chain
technology is not clearly stated in the existing literatures. As a
result of this study, the clarification, evolution, and
classification of supply chain technology had been stated
clearly. This is a primary study on supply chain technology
precisely. Thus, it provides a valuable knowledge for
academicians and practitioners to enhance their understanding
on supply chain technology. It would be the foundation to
support future researchers in further exploring in this context.
Despite the facts that supply chain technologies are becoming
increasingly universal, the queries of adoption, usage, and
usefulness are remains essential, especially for developing
countries. As a suggestion for future research, the empirical
study may be conducted to enhance the understanding about
the relationship of supply chain technology on supply chain
performance.
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