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ABSTRACT

Innovative technological devices has gained popularity
with many organisations in search of operations and quality
improvements. Whilst the introduction of certain technologies
in supply chain management (SCM) can enhance the speed of
processes, provide improvement in accuracy and streamline
information storage, others can result in product visibility,
reduction in inventory and labour costs. This paper critically
presents a terse account of Radio Frequency Identification
Device (RFID) integration in SCM using literature review
analytical research approach. The RFID is a useful tool for
effective management of organisations’ supply chain activities
and global competitive competencies. The recorded
performances are concisely analysed to display an outline of the
possible spheres and benefits of RFID adoption. Reports from
series of authors claim general acceptability and profitability, to
an extent that precludes the invitation of any scepticism. As
much as there are key issues identified during RFID technology
adoption and utilization, consideration of the driving factors
branded by some global organisations was fulfilled. Various
approaches and concerns associated with incorporation of
RFID by many organisations in SCM were provided. This forms
part of an aid in drawing meaningful conclusions about the
impact, status and future direction of RFID on SCM.

Keywords: RFID technology, RFID integration, supply
chain management, performance improvement

1. INTRODUCTION

In today’s world, global competition, technological
innovations, short product life cycle and constant industrial
revolution, especially information technology (IT) advances
have transformed the business “modus operandi” of
companies. Specifically, information technology has been
adjudged the operative resolution to supply chain problems
confronting companies due to overarching increase in
materials and information flow in the SCM (Huddiniah and
ER, 2019). Companies have turned to redesigning business

processes and innovating competitive products and services.
Change is an inevitable constituent in the lifecycle of any
business irrespective of how successful it has been in the past
(Ahmed and Kouba, 2013). Market globalisation has further
spurred more competition in the provision of best quality
products and services. Accordingly, customers’ satisfaction
demands and the all-encompassing intention to thrive
profitably in the local and global marketplace necessitates the
implementation of new SCM technologies (Hu and Haddud,
2017). Kamalapur and Lyth (2020) present a proof of concept
study to explore the effect of two compensation strategies on
supplier’s returns and retailer’s gains in an e-commerce drop-
shipping supply chain environment with the aid of simulation
modelling. Even so, organisations will need to drive
continual innovation throughout business operations to create
distinct qualities that can ward off threatening competitors.
The proficiency of meeting customer requirements, for
everything from coffee beans to shoes, is built upon the
expectation that everything should be carried out within the
supply chain properly. Subsequently, customers can buy an
experience and not just a product or service (Schallehn et al.,
2019; Zhang et al., 2019; Prentice et al., 2019; Van der
Meulen, 2018; Wu and Zhu, 2017). Therefore, a good
product or service will not easily make up for an unpleasant
experience.

A vast amount of disappointment in SCM can stem
from late delivery. Some authors opine that issues associated
with late delivery can potentially lead to loss in customer
goodwill while an accelerated conveyance can bring
satisfaction and retain the customer (Kohler et al., 2019;
Kogan ef al., 2018; Han et al., 2017). Another important
factor that affects customers’ behaviour in SCM field is
individual experiences. For instance, the Council of Supply
Chain Management Professionals (CSCMP) maintains that
SCM is an integral part of the operational efficiency of most
businesses. According to the American Production and
Inventory Control Society (APICS, 2019), optimal collection
and deliveries are essential to the success of the company and
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customer satisfaction. The Professionals lend credence to
past researchers that attempted a general and specific
definitions for SCM (Farooque et al., 2019; Ellrama and
Murfield, 2019; Heckmann et al. 2015; Lambert, 2014; Ahi
and Searcy, 2013). In particular, Ahi and Searcy (2013)
chronicle most of the published definitions associated with
green SCM and sustainable SCM. Whatever meaning that is
adopted, an SCM strategy should be capable of creating or
sourcing and managing the movement of data, machines,
materials, man, resources, finances etc., from one point-
probably an origin or warchouse(s) to a destination- probably
a purchase or consumption point. The management must also
be done in a manner that represent good value and profit to
all players. In a non-technical language, SCM is basically the
manner in which a business manages the way goods and
services move from production centres to consumption
points.

In the past, SCM appeared simple when factories
activities were mainly of a routine nature and largely under
the whims and caprices of human intellect. More recently,
Organisations  responsibilities have become more
complicated, compelling obvious and rapid changes in SCM
administration. This stride is further driven by a global
business movement towards digitisation. Nayak et a/ (2015)
warn that the breakneck speed at which technological
developments are being introduced in the world posed a
prospective challenge to the enterprise, retailer, and supplier.
Barloworld Logistics (2017), which agree that the current
digital trends are disrupting traditional supply chain
management, supports the author. Hence, companies
regardless of size seek ways to transform SCM functions.
The objectives of SCM includes creating net value,
leveraging worldwide logistics and building a competitive
infrastructure. Others are harmonizing supply chain
expectations and global measuring performances through
conception, coordination, planning, implementation and
monitoring of supply chain activities (Fowler ez al., 2019; Jia
et al., 2019; Kshetri, 2018; Lambert, 2014). Managing the
flow of such activities requires a balancing art amongst
competing interests, which can be very intensive.

Accordingly, many businesses across the world are
investing in supply chains and implementing innovative
technologies that allows real-time information sharing (Wei
et al., 2019; Raweewan and Ferrell, 2018). Appropriate data
sharing in SCM can drive efficiency, reduce costs and
promote strategic growth (Bastas and Liyanage, 2019; Derry,
2019; Tseng et al., 2019; Wantao et al., 2018). RFID
technology is a typical data gathering and recording and
sharing tool that can ease significant processes in SCM. The
technology is not altogether new. Upfold and Lui (2009)
report that the first use of the technology goes as far back as
the Second World War. At the time, fighter planes employed
RFID to uniquely distinguish between own planes and that of
the enemies (Crepaldi and Pimenta, 2017). The system was
then referred to as the Identification of Friend or Foe (IFF)
arrangement (Sarac et al., 2010). In its functionality, RFID
employ a wireless system of communication that utilises
various radio frequencies to automatically identify objects or
people with unique tags (Dukyil et al., 2018; Hunt et al.,
2007). Recently, Duroc and Tedjini (2018) clarify that the
entire system is basically a remote identification structure
which easily uses radio waves of different frequencies to
transmit information between two sources without human

intervention. Today, RFID is classified among the
technologies gaining popularity in many organisations as a
solution to the effective management of supply chain
activities (Nayak, 2019; Dimakopoulou et al., 2014; Sari,
2010; Ustundag and Tanyas, 2009). Given the above, RFID
technology provides a service that is capable of
revolutionising the way organisations track products.
Walmart and the US Department of Defence share the first
successful commercial adopters of the technology in the early
2000’s (Visich et al., 2009). Companies such as Target,
Tesco, Michelin and Metro Group to name a few, followed
suit (Fan et al., 2015).

Sarac et al (2010) had reviewed the impact of RFID on
SCM while Chang et al. (2010) determine the optimality
criterion. About the same period, the characteristics of RFID
ranging from excellent data security, high storage capacity,
multiple-tag reading and remote access, were explored. A
past literature advocate establishment of a working
framework for RFID implementation within logistics and
SCM (Lin, 2009). The author rely on issues of inventory
optimality, speeding up processes and information accuracy
to elucidate the impacts of RFID on different SCM schemes.
The logistic processes implemented in air cargo operations
and consolidation activities is a typical area of application of
RFID technology. Giust ef al. (2019) use the technology to
address the quality issues in air cargo logistic processes
ranging from freight receipt, security control and freight
storage that occur in a warehouse, and haulage to boarding in
airport. The technology has afterwards gained the attention
of many researchers (Pal, 2019; Biswal et al., 2018, Zhang et
al., 2018). Specifically, presentations bordering on logistics
and SCM including risk factors are well documented in
literature (Gautam et al., 2017, Fan et al., 2015, Chen et al.,
2014, Chen et al., 2013). The problems occasioned by
inventory inaccuracies can deter the achievement of
organizations set goals and customers’ expectations. Curbing
the challenges can trigger specific detailing of application of
RFID strategies in warehousing and inventory aspects of
SCM (Cui et al., 2017). For example, Duroc and Tedjini
(2018) reveal vast area of application of RFID in over
hundred countries. To fully reap the gains of the technology,
the application must align properly with the scenario of its
exploration. This is particularly very important as wrong
results from the RFID scheme can reduce its popularity and
discourage future intending users (Tu et al., 2018; Leung et
al.,2014).

This study appropriately acknowledges the existence of
a past publication on the review of the framework for
assessing data quality and performance in the health sector
(van der Togt et al., 2011). A more SCM-closer overview of
the current and imminent RFID technologies is also in
literature (Ilie-Zudor et al., 2011). The two studies succeed
the chronicle of publications on the impact of RFID in SCM
reported a year earlier (Serac et al., 2010). Other researchers
had devoted good effort in presenting summary of published
articles on RFID (Wamba et al., 2013, Peppa and Moschuris,
2013). Since 2013, there is no other report of any research
output bordering on articulating a compendium of works that
have featured in the area of RFID vis-a-vis SCM and its
corollaries known to the authors. This is with reference to the
effort of several researchers that have continued to labour in
other aspects of RFID technology (Lee ef al., 2019; Tran et
al., 2019). A significant amount of such publications is
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reviewed in this study. The paper is essentially an attempt to
bridge the obvious gap following the absence of summary of
recent research efforts in RFID technology. Without any loss
of generality in reviewing the RFID schemes in most aspects
of SCM, the paper focuses on the possible benefits, key
issues and the financial impact of RFID technology
application to SCM within the last seven years. The authors
attempt to elaborate on the challenges and uncertainties, as
well as the benefits pertaining to exploration of RFID
technology on SCM. The paper further estimates possible
future trends and perspectives of RFID in the supply chain
sector.

2. BRIEF OVERVIEW OF RFID

TECHNOLOGY

The RFID systems belong to a group of technologies
categorised as Automatic Identification and Data Capture
(AIDC) devices. The RFID technology is a wireless
communication that permits computers to decipher the
distinctiveness of economical electronic tags from a distance
(Nath et al.,, 2006). The technology basically works by
sending radio waves or signals between two objects:
technically, a reader and a tag. Hence, it is considered an
enabling technology (Yusof and Saman, 2016). The potential
advantages of the technology have spurred significant
number of researchers to embark on investigations in RFID
phenomena (Li et al., 2010). For instance, Wamba et al
(2013) reveal that the technology has captivated the
imagination of academics and practitioners due to its
proclivity and tactical potential for revolutionizing SCM
operations. The RFID on its own does not provide much
value, but makes it possible for organisations to develop an
application data processing system that creates value. The
application system is a data processing structure that forms
part of the three main components that make up an RFID
system (Ji et al., 2012). The first component houses the RFID
tags (transponders), which are constituted by a chip
connected with an antenna. An RFID reader (interrogators)
make up the second component. The interrogators releases
radio waves and admits data from the tags. Finally, an
application software that processes the received data (Nayak
et al., 2015, Masum et al., 2013) form the third module.
Figure 1 presents an illustration of an RFID system.
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Figure 1 Basic Components of an RFID System
(Source: This work)

An RFID system allows for a quick, flexible, and
reliable way for electronically detecting, tracking and
controlling a variety of items or objects (Ruan et al., 2018).
Peppa and Moschuris, (2013) laboured on the effects RFID

technology has in supply chain management. The authors
show that the basic functionality of an RFID system is to
assist in identifying, alerting, monitoring, authenticating and
locating as well as controlling processes, people and
products. This view is in agreement with earlier report on the
concept (Mall and Mishra, 2012). As a result, subsequent
researchers elaborated on the application of RFID technology
in many production, manufacturing and distributing
operations (Yang et al., 2016, Alyahya et al., 2016; Roselli,
2014). The RFID largely possess the potential to improve
accuracy and speed up information retrieval (Lopez et al.,
2018). Nowadays, RFID is widely used across many sectors
and its applications are numerous and far reaching to list all.
Nonetheless, the most successful applications in the opinion
of Ji et al. (2012) include production process control, objects
tracking management and supply chain management. On the
contrary, Mall and Mishra (2012) reported security, access
control, retailing, supply chain management and
manufacturing along with asset tracking as the leading
applications of RFID technology.

3. RESEARCH METHODOLOGY

The RFID literature is spread in diverse ways in form of
bulletins, book chapters, Journal articles, conference
proceedings, company reports and others. To achieve the
objectives of this research, peer reviewed articles published
in very high impact factor Journals took a large chunk of the
materials used. The rest of the sourced materials are divided
among conference proceedings, bulletins, book chapters and
company reports. In particular, the attention was focused on
international journals and peer reviewed conference
proceedings as well as published book chapters. There is
strong assurance that most of the materials used passed
through a rigorous peer review process that is independent of
any sentiment. The editors’ popularity and Journal
recommendation for publication of research outputs from
established researchers also informed the choice of selection.
The journals that are recommended by the South Africa
Department of Higher Education and Technology (DHET)
were preferred as most were indexed by reputable
international repositories which includes but not limited to
Thompson Reuters, Scopus, ISI, SNIP, SCIMAGO etc. Only
the international conference publications that are strictly
concerned with the topic were used. The ability of such
conferences to have survived a long lasting and unbroken
refereeing processes were relied upon during selection.
Figure 2 presents the distribution of material sources used
for the research. Another area of concern was the reference
period. Preliminary investigations revealed that research in
RFID application to SCM has not been growing as earlier
expected. Therefore, we stretched the period as far back as
2006 to properly capture the trend. In doing this, care was
exercised to omit most of those works that have already been
reviewed and published by previous authors (Wamba ef al.,
2013, Peppa and Moschuris, 2013, Serac et al., 2010). Figure
3 shows the period versus number of materials sourced. The
distribution is basically from 2006 to 2019.

The research first introduce the RFID system and
attempt to summarize past efforts as well as set the case for
this research. In the preceding section, a brief overview of
RFID technology in SCM was presented. Subsequently the
application in SCM is discussed. The possible benefits and
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key issues as well as current and short-term challenges facing
the technology is presented. The major concerns expressed
by researchers regarding full integration of RFID into supply
chain management is summarised. Next, the paper
enumerates some of the impact which RFID implementation
has on profitability of SCM. The section also addresses the
financial impacts of deploying the technology in supply chain

management. In section five, some approaches proposed for
evaluating and dealing with some of the challenges and key
issues encountered within the ambience of RFID technology
implementation in supply chain management is presented.
The paper ends with a conclusion and recommendation for
future work, drawn from the realities of the reviewed
publications.
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Figure 2 The distribution of material sources used in the research
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4. RFID INTEGRATION IN SCM

Haddud (2011) maintain that companies opt for RFID
technology in supply chain activities to promote efficiency
and optimise business operations. Ali (2012) added that the
supply chain represents a very important, thrilling and
significant development potential for the use of RFID to
which Peppa and Moschuris (2013) expressed no surprises at
all. Many companies are adopting new technologies and
innovations with the aim of achieving a competitive
advantage, therefore RFID technology is for all intents and
purposes. The underlying fact is that organisations are
seeking to optimize SCM capabilities (Peppa and Moschuris,
2013). In addition, Leung et a/ (2014) stated that RFID
technology possesses the promise of reforming SCM by
offering spontaneous actual supply chain perceptibility. In
pursuance of the above, several instances of leading
organisations that make use of RFID solutions for various
processes in the Supply chain management is available in
Tajima (2007). Additionally, Nayak (2019) instils that the
driving factors for the adoption of this technology are
accuracy in inventory management and information;
efficiency in traceability; reduced time and labour costs;
prevention of loss and theft as well as product visibility to
name a few. The succeeding section bestows a
comprehensive description of the potential benefits of
adopting, implementing and/or integrating RFID technology
in SCM. The key issues that have been raised in the past
fourteen (14) years regarding RFID and its application in
supply chain are revised.

4.1 Potential Benefits of RFID in Supply Chain

Management

A properly implemented RFID system can create
abundant benefits for an organisation and its supply chain
(Nash, 2010). The technology can offer various supports to
SCM. For example, it present innovative aids that can
enhance products identification, seamless communication
and information access simultaneously (Masum et al., 2013;
Sarac et al (2010). Tsai and Tsang (2012) postulate that RFID
can facilitate the exchange of necessary information in real-
time and assist in strengthening good communication
amongst supply chain members. The RFID can synchronise
data and achieve smooth physical goods as well as
commodities flow across the supply chain, beginning with
the manufacturers, wholesalers and retailers alike. The flow
can continue until the final customers or consumers are
satisfied (Nash, 2010). In a related development, Gale ef al.
(2009) report that implementing RFID technology in SCM
can magically transform storage visibility and provide both
precise and timely data on the supply-demand relationship.
The authors conclude that the key issues can increase the
profitability of organizations’ supply chain performance at
almost all levels, including financial aspects. Essentially,
RFID helps both in increasing the accuracy of inventories and
reducing inventory time consumption. According to Finley
(2014), Mechanical approaches to inventory taking can be
laborious and weakening. It is not just time consuming, but
can be misleading due to inaccurate counting and recording.
Consequently, the RFID alternative is preferred when the
objective is to reduce, if not totally eliminate the need for
hand-scanning or hand-counting. The immediate and remote
advantages of inventory tracking which can influence

customers’ experiences and quality service is already in
literature (van der Meulen, 2018). The presentation insist that
a proficient tracking can at worst eliminate unwarranted
errors and reduce out-of-stock frequency for the
organization. Ultimately, this can lead to profitability due to
increased sales and a reduction in loss prevention costs.
Additionally, the technology facilitates logistics efficiency in
supply chain management and improves productivity by
reducing labour costs and product cycle time (Haddud,
2011). Considering that RFID in SCM decrease errors in
manual work, the amount of defects and reworks are
subsequently reduced and as a result, there will be higher
quality of the product and services (Attaran, 2012).
According to Lusk (2017), the provision of real-time data and
analytic procedures made possible through RFID technology
allows organisations to be more accurately informed and
make better decisions regarding supply chain management.
This can allow for improved utilisation of resources; better-
quality data sharing within a given organization and among
different supply chains, despite minimizing operating costs
and consolidating competitive advantages.

RFID implementation can contribute significantly to
managing supplier relationship within the supply chain
management processes. To clarify further, Shaikh et a/
(2014) stated that the ability of the technology to collect,
gather and track information about all materials and products
moving across the supply chain will allow suppliers to
control the level of communication and information sharing.
Furthermore, supplier can share data with buyers and
customers in real-time. In summation, the benefits of RFID
technology in Supply chain management remain endless. It
can assist in radically lessening business overheads,
depending on how correctly the technology is implemented
(Upfold and Lui, 2009). The technology does indeed
guarantee labour reduction, precise management, prevention
of loss and theft, efficiency in inventory management (Dolgui
and Proth, 2008) and increased product visibility. Thus
resulting in a reduction in production costs. Although there
are many benefits that will result from the adoption of RFID
technology, equally many challenges and concerns need to
be overcome.

4.2 Critical Aspects (Key Issues) of RFID in SCM

As with most technologies, RFID has unfortunately
present with evident limitations and concerns that can hinder
its adoption or deployment, if not properly addressed and
managed. Owunwanne and Goel (2010) stated that the
technology has some issues militating against its success and
exponential growth in many organisations. Chuang (2017)
concurred with the authors by stating that some specific
hindrances must be overcome for the potential benefits,
which RFID technology has in store to hold sway. In that
perspective, Darcy et al (2011) postulated that the challenges
of implementing the technology in supply chain management
include most of the issues as proposed by Angeles (2005):
reliability and accuracy issues; cost issues; system execution
efficiency, electromagnetic interference problems, privacy
concerns and lack of global standardisation. Similarly,
Attaran (2012) argue that RFID technology faces enormous
implementation deficiencies, which can broadly be
distinguished into internal and external impediments.
Integration issues, high capital with low rate of recouping
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initial investments can constitute the internal challenges,
whereas the external difficulties were mainly of security
concerns, reliability, privacy and paucity of regulation and
standardisation. From the foregoing, challenges commonly
faced when implementing RFID technology in not just the
SCM, but operations of any business can be identified. The
most  significant  challenges are categorized as
implementation  cost;  technology  incompatibilities;
availability to resources, commitment, security and privacy,
standardisation and government regulations.

Conversely, the desire to reduce and/or cut costs
throughout the entire supply chain management has led
multiple organisations to thinking in the direction of
incorporating RFID technology (Smart et al, 2010).
Therefore, the next section stipulates a brief outline of the
impact RFID technology implementation has on profitability
in the Supply chain management.

4.3 Financial Impact of RFID in Supply Chain

Management

It is very important to determine the financial impact of
implementing RFID in the SCM of any business. Table 1
shows a summary of the challenges faced during RFID
implementation. However, knowledge growth and
implementation realities has further exposed other concerns
not captured in the Table 1. More of the issues that has
cropped up are discussed in subsequent sections.

Table 1 RFID Implementation Challenges. Source: Attaran (2012)

Different Levels Possible Difficulties
Fundamental Issues e  Prohibitive Capital
e  Low rate of recouping
capital
e  Generating adoption
interest

Technical Issues Inaccuracies in Read-rates
System Validation issues
Presence of low-cost tags
Indecision about
middleware role
e Lackof RFID
implementation resources
(human)
Security Problems e  Compromise-ability of data
o  Data storage confidentiality
concerns
e  physical security
uncertainties around site
for data storage
Privacy Concerns/ e  Unguaranteed privacy
Government Regulations e Litigation possibilities

e  Standards uncertainties

When an organisation cannot capture data properly; has
an inefficient process; a low traceability rate of item and an
unintegrated system, it is bound to experience billing delays;
loss of sales; slow production; stock outs and delayed
shipment. This is because the organisation cannot manage its
supply chain activities. According to Mall and Mishra
(2012), an effective supply chain management has the
capabilities of producing planning solutions and helping in
taking strategic level decisions. Accordingly, an ineffective
supply chain management can be the downfall of any
business. Given the above, in the early 2000s, for instance;

Nike installed an “improved inventory management
software” to manage supply chain. Unfortunately, the
inventory software implementation failed, causing an
overproduction of products and as a result, the lack of
inventory control at Nike led to the loss of approximately
$100 million in sales (Waller and Conaway, 2010). The Nike
case just illustrates how crucial it is for any organisation-big,
medium and small to have an adequately functional inventory
management system. In that context, the adequate application
of RFID in the organisation’s supply chain management can
assist in preventing such a financial crisis.

When it comes to adopting or installing a new
technology, Tsing ef al. (2013) suggest that the organisation
doing so should determine the return on investment (ROI).
Sarac et al. (2010) delineates the importance of conducting
ROI analysis to include evaluation of organizations
investment profitability within some reference time scale.
Yet, a study conducted by Lee and Lee (2010) lament that
most of the hitherto-used financial and accounting methods,
for instance; net present value (NPV) and ROI, have not
vindicated the need for integrating RFID scheme into the
organizations investment prospects. This might probably be
due to seeming intangible nature of many identified RFID
benefits. On the contrary, De Souza et al (2011) propose the
use of a “Supply Chain Operations Reference” (SCOR)
model for RFID enabled supply chain in order to do ROI
analysis and reap the benefits. Even so, Shin and Eksioglu
(2014) revealed that it is unknown as yet whether the
adoption of the RFID does contribute to the profitability in
supply chain management despite the fact that it does reduce
the number of days products stay as inventories.

Having said that, RFID enables organisational
capabilities and efficient coordination with supply chain
partner which leads to the improvement of operational and
financial performance of companies (Janssens, 2016). The
financial impact of implementing RFID in the supply chain
management of any business can exist in the following areas
(Sarac et al., 2010; Smart et al., 2010):

1. Reduction in stock-out rates evident in RFID
integration can improve revenue and visibility.

2. There can be visible gains in operating margins due to
the possibility of labour costs stability, write-offs,
returns management etc. and optimized cost of carrying
inventory.

3. There promises to be improvement in capital
effectiveness resulting from elimination of barcoding
equipment and reduction of property, plant and
inventory costs.

As mentioned earlier, the potential benefits of RFID are
numerous and so are the potential pitfalls. Therefore, if an
organisation’s ultimate objective is to obtain profits in terms
of revenue and customer satisfaction, then the organisation
might need to overcome the established challenges in
pursuance of acquiring the optimised benefits from RFID.

5. DIFFERENT APPROACHES TO
EVALUATE THE KEY ISSUES AND
CHALLENGES OF RFID IN SCM

There exist a number of techniques suggested by
researchers on how to tackle the issues and challenges in
implementing a successful RFID in organizations. Table 2
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unclear return of investment

categorize the references according to the different implementation cost (IC),
approaches suggested for evaluating the key issues and  (uROI) and technology incompatibilities (TT).
challenges, especially the works bordering on

Table 2 Categorization of References based on IC, uROI and TI

Key Issues/ Challenges
(Problem)

Evaluation Approach
(Solution)

References

Implementation Cost

The system is automatic so there will be less labour force required. Therefore
the cost to maintain RFID is not as high as the implementation cost
Cost-Benefit Analysis

Use simulation model such as Economic Order Quantity (EOQ) to calculate
value before implementation

Ustundag and Tanyas, 2009;
Nash, 2010;

Smart et al., 2010;

Ali, 2012;

Mall and Mishra, 2012

Unclear return of

e Focus on the operational benefits as RFID benefits in SCM are unquantifiable | Ngai and Gunasekaran, 2009;
investment (ROI) e Cost-Benefit Analysis Lee and Lee,2010; Usama and
e  SCOR Modelling Ramish, 2020.
e Perform Real Options analysis/valuation to evaluate technology investment De Souza et al., 2011; llie-Zudor
e  Technical difference between barcode and RFID impacts labour -reduced etal, 2011
labour costs increases business capital Ali, 2012; Chen et al,, 2013;
e Thorough ROI analysis will indicate the worthy of deploying the technology | Masum et al,, 2013; Chen et al,
e Higher cost tags bring investment value especial when there’s severe é?j it S;m%?squ:;)ii;;fé’t 5/014’
shrinkage and misplacement 2018 o ' "
Technology e  Business process redesign and reengineering Lin, 2009; Attaran, 2012;
Incompatibilities e Integrate with existing systems Bhattacharya, 2012; Ji et al.,
e Sufficient technical support is required 2012; Nayak et al., 2015;
e  Design a RFID middleware that is capable of addressing reliability issues,

scalability, load balancing, security and data management

Notable researchers posit that RFID plays a significant
part in forward logistics. In particular, warehousing control
and management, among other factors that add together to
increase the responsiveness and cost efficiency of forward
Supply Chains. Also, the technology provides product
visibility and reduce lead-time in reverse logistics by
increasing customer service levels (Usama and Ramish,
2020). However, from the perspective of Hinkka (2012), the
different challenges and obstacles faced during RFID supply

Table 3 Categorization of References based on SEE, EI, TML and CC

chain management implementation are interrelated. The
author explains that purchasing more expensive technology
and employing the assistance of external experts can solve
most of the technological problems. Moreover, Yusof and
Saman (2016) suggested that organisations should study the
technology well, redesign the processes, develop suitable
applications and make a careful pilot testing before utilising
the RFID technology and putting the tags on materials and
items in the Supply Chain Management.

Key Issues/ Challenges

Evaluation Approach

References

Make use of Dense-reader mode (DRM) as the use of separate bandwidth
strictly prevents interferences

Consider environmental factors and protect the environment around the
reader with proper shielding

(Problem) (Solution)
System Execution e  Pilot study and testing prior to widespread implementation Alyahya et al., 2011; Attaran, 2012 ;
Efficiency e Hire outside experts for assistance Hinkka, 2012; Ting et al., 2013
e  Software configuration
e Use computer based modelling simulation tools
Electromagnetic e Study radio signals (frequencies) that exist in the neighbourhood where the | Rizve et al., 2008; llie-Zudor et al.,
Interference RFID system will be deployed and avoid interference 2011; Masum et al., 2013; Ting et al.,

2013

Trouble with Metals and
Liquids

Employ the service of an Ecco pad device to boost the reading rate of tags
placed near to metals

Adjust tag’s location by placing it away from metal surfaces

Coat tags with an insulator

Ngai et al., 2010;
Rao et al., 2011; Ting et al., 2013

RFID Collision Course

Employ an algorithm to eliminate anomalies found in the systems to correct
the data before storing it

Employ various anti-collision algorithms such as Shadow Slot protocol and
tree-based algorithm

Use scheduling-based reader collision avoidance methods

Darcy etal., 2011; Reshma et al., 2015;
Wang et al., 2016;
Pal, 2019

The published literature on the challenges resulting
from system execution efficiency (SEE), electromagnetic
interference (EI) and trouble with metals and liquids (TML)

as well as RFID collision course (CC) are presented in

Table 3. A further categorization based on reliability and
accuracy (RA), security (SEC), privacy and lack of
standardization (PLS) are displayed in Table 4.
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Table 4 Categorization of References based on RA, SEC and PLS

Key Issues/ Evaluation Approach References
Challenges (Solution)
(Problem)
Reliability and e  Employ physical approaches to improve the tag reads such as: Fan et al,, 2015; Gale et al., 2007;
Accuracy e Installing multiple readers Chen et al., 2014; Nayak, 2019
o Install multiple antennas in a tag with different orientation
e  Customise the tag and antenna design for each item
Security e  Tag Deactivation and Encryption Darcy et al., 2011; llie-Zudor et al.,
e Mutual Authentication 2011; Attaran, 2012; Wamba et al.,
e Use ambient conditions to operationalize authentication protocols 2013; Shaikh et al., 2014;
e Detections in Tag Ownership Roselli; 2014;
o Reader analysis Yusof and Saman, 2016; Tu et al.,
e  Certain data cleaners 2018
e  Employ querying protocols and jamming
o Implement features Access rights
Privacy e Use short-range, low energy readers Darcy et al., 2011;
e Carryaround a privacy-enforcing RFID Device llie-Zudor et al.,, 2011; Tsai and Tsang,
o General approaches of encrypting or rewriting and hiding or blocking tags 2012; Nayak, 2019
e Killing or sleeping the tags
Lack of e Electronic Product Code (EPC) is still working with International Standards Owunwanne and Goel, 2010; llie-
Standardisation Organisation (ISO) to develop clearer standards Zudor et al., 2011;
e EPCglass 1 protocol and ISO 18000-6 can used Shaikh et al., 2014; Nayak et al., 2015
e EPC Gen 2 suitable for supply chain Chuang, 2017
EPCglobal provides global standardisation
that companies can scale up under the auspices of the
6. CONCLUSION technology and its contribution to the next era of industrial

The status and integration of RFID technology in SCM
undertaken in this research has significantly been attempted.
The SCM scheme consists of planning and control of flow of
goods and services from the origins through some
intermediate centres and finally to the consumers (Shaikh et
al., 2014). Accordingly, research publications crisscrossing
most of the SCM nodes were critically examined in this
research. Today’s era of globalisation and rapid
technological advancements has resulted in many
innovations that have inevitably impacted the traditional way
businesses used to operate. With changes like these,
organisations are inclined to keep up with the trends and
global demands to sustain business, and keep generating
profits. Amongst all the technologies that have developed in
recent times, integration of RFID in the supply chain
management system has had significant and positive impacts,
with due regard to some of the attending discomfort. The
RFID technology has an enormous opportunity for increasing
value in a business by providing real-time tracking of
information, product visibility, reducing operational margins,
reducing out-of-stock items and increasing capital as well.
The system remains globally competitive while considering
SCM performance improvement. The technology has proved
an efficient method to track inventory and potentially
improve the SCM as a whole. Pioneer companies such as
Walmart, Target, Tesco, Metro Group and Michelin to name
a few, have undertaken developmental and confirmatory
implementation, and the results are very impressive. In
Supply chain management, the potential for the occurrences
of devastating misconceptions such as not stocking to
capacity, delivering to the wrong locations, losing product or
a truck leaving a product behind etc. can cause large
problems for the business. Most of the inherent problems can
be avoided with RFID adoption. Therefore, it is undeniable

revolution and inventory management.

Despite the benefits, RFID does come with obstacles
and concerns, which can be surpassed as long as the
organisations that have or are planning to implement the
technology are prepared to go beyond compliance.
Consequently, miniature factors such as RFID adoption
drivers being influenced by tag costs, product features and
the difficulty to monetise the positive effects and advantages
of the technology in the normal operation of the business has
the potential to collapse the whole RFID adoption initiative.
Additionally, the availability of the number of standards
available for using RFID globally is limited. This was
identified as a factor that could hinder the full benefit of
implementing RFID technology in supply chain
management, especially for organisations involved in
importing and exporting goods. With the Electronic Product
Code (EPC) still working with International Standards
Organisation (ISO) to develop clearer standards
(Owunwanne and Goel, 2010; Shaikh et al, 2014) it is
essential for organisations that have global supply chain to
conduct further research to avoid compliance issues.
Consequently, the value that RFID technology provides to
organisation comes from improved processes and how well
the technology and those processes are integrated with the
enterprise (application) system. In the same perspective, the
most effective RFID investment an organisation can do is to
make use of experts to manage the RFID system design and
implementation within the supply chain management.

Therefore, it can be established that the rich literature
provided by this presentation proves that RFID continues to
revolutionize supply chain management and can ensure
profits to any organisation subject to proper design and
implementation. If technology continues to advance this
rapidly, then humans may be obsolete in supply chain
because of “complete” automation. The status and integration
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of RFID in the supply chain management undertaken in this
presentation has satisfied its cleavage of delineating research
efforts in the field within the reference period.

Considering reports from series of authors, which were
critically analysed and displayed in this study, the RFID
integration in SCM can at worst be described as having
received general acceptability and its profit potentials to
existing and emerging organizations is not in doubt. The
reception it enjoys is up to an extent that precludes the
invitation of any scepticism. As much as there are also key
issues and challenges identified during RFID technology
adoption and utilization, consideration of the driving factors
branded by some global organisations was fulfilled in this
research. Various approaches and concerns associated with
implementation of RFID by many organisations in SCM have
been included to further guide future researchers and
organizations on the best choice path. While outright
clairvoyance is neither claimed nor guaranteed, the
presentation promises to be an interesting compendium for
policy makers, researchers, and organizations. Research in
RFID application to SCM has seemingly waxed from the
beginning of 2018, but research outputs delving into
warehouse inventory and storage improvements by RFID are
still very scanty. In particular, application of RFID in
management of warchousing systems have not received
serious attention after the foundational feasibility study laid
not very long ago (Alyahya et al., 2016) and an attempt of
real implementation during the following year (Cui et al.,
2017). We recommend a robust and profuse exploration of
the RFID system in improving performance of Warehousing
outfits as a lot of organizations stands to benefit from
research dedicated to improving the sector.
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