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Supply chains have become digital, keeping sync with consumer demands and preferences. The recent pandemic has
reinforced the need of embracing digital technologies in managing supply chains effectively. Therefore, it is necessary that
supply chains adopt 5G mobile technologies.
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| 1. Introduction

The previous 20 years have seen a significant evolution in mobile networks. Fourth-generation wireless broadband offers
data speeds of 100 Mbps after the voice digitalisation and SMS messaging capabilities of 2G and the Internet-based and
multimedia-enabled capabilities of 3G . However, 5G communications provide an important development in performance
by using the multiple-output techniqgue and mm wave technology, with a 10-100-fold rise in the data-communication rate,
a more than 1000-fold growth in the communication ability, up to a 99.999% improvement in the communication reliability,
a 10-100-fold expansion in large-scale connections, and a less than 1 ms delay 2. The significant features of the 5G
communication system include enhanced mobile broadband (eMBB), ultra-reliable and low-latency communications
(URLLCs), and massive-machine-type communications (mMMTCs). Unlike 5G network slicing, which supports end-to-end
network sharing, 4G technologies do not provide end-to-end network sharing. According to research on network slicing,

5G NHNs (neutral-host networks) will be able to accommodate a greater number of users and can scale to meet demand
[3]

Previous researchers had envisioned a future communication network as something that would connect the tiniest
personal matters to the biggest continents digitally according to the requirements and preferences of the society. The
prominence of 5G technologies is making true the past myth of wirelessly connecting everything and everywhere, as well
as offering some of the advanced characteristics, such as cell-less designs, enormous three-dimensional processing,
concrete response times, huge data processing and virtualisation, etc. . The high-bandwidth and low-latency capabilities
of the 5G network are thought to offer an integrated platform for connecting various devices in real time. Supply chain
management is significantly impacted by the trending notions of “Smart Manufacturing” or the “Factory of the Future
(FoF)” in the framework of Industry 4.0 (SCM). The path for the FoF is made concrete by 5G by linking a massive number
of smart devices with each other anywhere and at any time 1. In this wireless communication age, Internet devices such
as smart phones, hotspots, and Wi-Fi zones are important players in the rapid growth of data usage. The Internet of
Things (loT) is a new technology that improves the way people live by tackling a wide range of different applications and
service areas. The connectedness for this 0T ecosystem is delivered by fifth-generation (5G) wireless networks. Network
slicing is one of the important technologies which acts as a significant enabler for the realisation of the 10T in 5G 8. The
technologies of 5G and beyond, which span over various unheard-of requirements, services, and applications, are
anticipated to not only permit hyperdigitalisation but also to present fresh opportunities for economic and industrial
development 4. The evolution of mobile broadband services is being shaped by consumer expectations. Inventive
resolutions will be needed to address the predicted intensifications in traffic (expected to increase 10-100-fold between
2020 and 2030), the progression in the quantity of devices and services, along with the need for boosted affordability and
consumer expectations.

A recent report has estimated that, from 2025 onward, there will be 50 billion Internet-connected gadgets. Fifth-generation
technology links people, things, data, apps, transportation systems, and cities in intelligent-networked communication
environments. The networks transfer a high quantity of data with no lag time, consistently link a very large number of
devices, and process a tremendous amount of data with the least interruption. The 5G technology and subsequent mobile
communications network aim to hasten the attainment of the Sustainable Development Goals (SDGs), from reasonable
and clean energy to zero hunger & Additionally, 5G will have a positive socioeconomic impact. Upcoming players will
enter the market in the new 5G era, while established businesses will need to change their business strategies to subsist.



Players in the market are vying for the first 5G commercial deployment, which is anticipated in 2019 [&. with the
deployment of three communication satellites, India achieved success in the satellite-based Internet-services market.
India has successfully implemented 5G communication, achieving a 10 Mbps speed per second 19,

One of the most recent IT innovations, the Internet of Things (IoT), is a new IT revolution that is bringing about a paradigm
shift in many domains, including SCM. By enabling human-to-things communication and autonomous coordination among
“things” while they are being held in a facility or being transferred between various supply chain entities, the Internet of
Things (loT) raises the bar for supply chain communications. The potential to address SCM issues more skilfully is
enormous given these additional skills. The 10T offers new degrees of supply chain agility, adaptability, and visibility to
handle varied SCM difficulties. When efficiently gathered, analysed, and transformed into meaningful information, the data
released by smart devices can provide unprecedented visibility into all facets of the supply chain and early warnings of
internal and external conditions that need correction. Supply chain efficiency can reach new heights if these indications
are acted upon quickly. The methods for gathering and processing large amounts of data as well as the time lag between
data collection and action are what have been lacking, not the accessibility of information, up until this point. Supply
chains will be able to respond to changes in real time thanks to the IoT, which will shorten the time between data
collection and decision making. This degree of agility and reactivity has never been achieved before. The loT will also
make it possible to remotely control supply chain operations, improve partner cooperation, and can deliver more precise
data for more effective decision making [L1I121[13](14]

The 5G mobile technology enables supply chains to stay competitive in Industry 4.0. The acceptance of emerging 10T,
cloud technologies, big data analytics, robotics, drones, machine-to-machine interfaces, and business intelligence in the
perspective of Industry 4.0 supports the occurrence of the digital supply chain proposed in context of Supply Chain 4.0
(151 Therefore, the 5G—loT ecosystems will support a combined database of procurement and purchasing, production and
sales, storage and distribution, retailing and aftersales operations. According to the theory of organisational capability, 5G
will probably improve the ability to incorporate suppliers, consumers, and internal logistical processes. As a result, 5G
adoption can be seen as an additional competence that might enhance any organisation’s present form of information and
communication technology (ICT) capabilities. The 5G capacity is thought to facilitate communication and information
exchange between and within organisations .

| 2. Challenges for Adaptation of 5G Technology

The high aims of 5G networks have presented many difficulties. Beyond the technology utilised in 3G and 4G systems,
the additional capacity and data speeds made possible by 5G may require a greater spectrum and significantly more
spectrally efficient technologies . At the countrywide, local, and international levels, there is fierce competition for this
spectrum because it is a limited and highly valuable resource. Since the radio spectrum is distributed into frequency
bands that are allotted to diverse radio-communication services, each band should only be applied by the services that
are allotted to it and that have the recognised technical requirements in order for them to coincide without causing harmful
interference to other users. The initial signs of evidence suggest that the system idea for integrating the many progressive
technological building blocks is the utmost important aspect for the success of 5G. These trends in usage, deployment,
and technology are now unfolding [4. The implication of this notion necessitates the progress of knowledge, not only in the
hardware and software areas, but also in the managerial field. This expertise is desired so to comprehend the issue of
how to use that information and communication for the beneficial improvements of the stakeholders L€,

loT implementation in SCM faces a number of challenges from both a technological and administrative standpoint. There
is concern that less security and privacy are possible in an interconnected world. This is particularly factual in the setting
of a supply chain, where information sharing has hitherto been quite difficult. Interoperability is another difficulty. According
to the research by McKinsey, interoperability will be necessary to unleash 40% of the 10T’s value. There is not a lot of
research on how to handle these difficulties successfully 1. These technologies cause interruptions and force
businesses to reconsider how they structure their supply chains. A striving activity is a form of digital transformation. To
flourish in the long term, business units need top—down leadership commitment, strategy, and discipline. Businesses must
set and rearrange goals, work with a feeling of resolution and determination, and define significant aspects of successful
change projects, including the adoption of Driving Sustainable Change (DSC) 12,

The advantages of the 10T do not come without organisational, legal, and technological difficulties. In this regard,
collaborative work is required to enhance the technical capabilities of 10T devices, develop 10T implementation policies
and strategies, and sensibly strategise their investments in [0T technologies to create more reliable data-driven supply
chains and intelligent logistics 12, Telecommunication infrastructures, including spectrum frequency and transit, legislation
and regulation, the innovation ecosystem, and societal effect, are among those in need of consideration from 5G



participants in some countries. Despite these alarming elements, there are still important reasons that encourage the
development of 5G in countries, including consumer demand and wants, cost savings and new revenue sources for
mobile-network operators, industry automation, and national competitive advantage 4. Rajeb and Keogh 4 also
advocated for the upgrading of security, performance, adaptability, and flexibility for successful implementation. The
former research suggests that the highest level of management needs to support efforts to digitise logistical operations.
There is a need of strategic resource allocation in logistics businesses to adopt, test, and implement 14.0 technologies. In
this line of thinking, technological infrastructure and manpower preparedness are pivotal for the effectual application of
technologies. Firms must improve long-term strategy in line with government policies. On the other hand, the logistic firms
must go for alternative risk-mitigation strategies to prevent technological malfunctioning. During this disrupting situation of
the supply chain, resource collaboration, involvement, and coordination through technology are advantageous. In this
connection, interpreting the change in customers’ tastes and preferences with the help of technology may support
enhancing customers’ satisfaction 18!,

| 3. Relevance and Application of 5G in SCM

The word 5G comprises massive input—-massive output (MIMO), which enables the attainment of network competencies
better than the present 4G LTE and “small cells” and which permit an additional condensed-network structure 12, The 5G-
enabled loT in SCM expands the bandwidth for protected-data transmission. The authors of 29 examined and constructed
a conceptual model of the IoT in SCM to address the challenges related to it. Previous research on 5G-enabled 10T has
several applications in SCM [, |n manufacturing—manufacturing communication, it can establish a better dynamic
pattern, where the issues are detected much earlier and in detail along with resolving those issues without the need for
human engagement. In automated warehouses, the application of the IoT in conveyor and sortation systems cannot be
ignored. It can enhance inventory management by offering the real-time visibility of inventory counting. The installation of
highly advanced RFID (radio-frequency identification) chips used in 10T technologies enables the tracking of a variety of
manufacturing data, production dates, expiry dates, warranty periods, and sales information, permitting real-time SCM.
The 10T implants smart things as the logistic operator. It screens the products and carefully creates an alert if the carriage
situations are no longer proper. Therefore, the transporter is notified and the products have a better possibility to be
maintained. It decreases the cost of the return, excludes faulty products, and drops carriages because of reduced
reshipping costs, since the load becomes clearer by providing its data position. As an outcome, a transporter can correctly
grasp the number of faulty products and can efficiently support and augment logistics transparency along with customer
satisfaction. On the other hand, loads with loT-enabled sensors can deliver data to the transporter for improved navigation
and security. The automated design of navigation directions can have an influence on the transporter because they need
to regulate the route by providing a broader mapping of unforeseen situations. Therefore, in SCM, from the manufacturer
to the consumer, the 10T signifies richer information and higher judgment for all the members of a supply network.

There are certain decentralised applications (DApps) in the market integrating the blockchain and loT. By applying the 10T
infrastructure, the data sharing of devices can be implemented with the application of implanted chips and adequate
network connectedness. In the present day, constant network connectivity can be provided only by the 5G network, as 4G
diminishes the latency. Furthermore, adding blockchain with the 10T permits the keeping of an absolute record of
transaction-related data. By attaining it in a decentralised P2P (peer-to-peer) pattern, the ‘middle-man-attack’ can be
removed 22, There is a requirement for an effective decentralised access control system for device-to-device (D2D)
communication in loT-enabled industrial automation. Therefore, the 5G-enabled 10T, as the pillar for blockchain-based
industrial automation, can support areas such as smart agriculture, autonomous vehicles, and SCM (23], Presently, the
5G-loT scenario has been foreseen both in individual and professional areas. In the professional segment, it is present in
the smart supply chain, remote monitoring, logistics, etc. 24, The foremost competencies of 5G to improve and develop
the digital supply chain are intelligence, visibility/transparency, dynamic networking, and connectivity 23, In spite of the
complication and variety in the system, and the diverse execution of sensors and systems, 5G provides real-time data,
while 5G in SCM has paved the path in various organisational-technological concepts such as cloud manufacturing,
digital twins, data-driven modelling, etc. Moreover, 5G provides novel potential for artificial-intelligence (Al)-based
applications in manufacturing systems and SCM 28, The I0T provides probable advantages such as automated
structures, bioregulation, environmental feedback, energy supervision, and dematerialisation 22,

Human society is moving towards digital technology from age-of-information technology. In light of this, digital leadership
is a fundamental component to revolutionise the technology along with its capacity. COVID-19, which dealt with an
unforeseen blow to the economy, has generated different necessities for state governance. Therefore, it is time for
governments to go for a digital mindset by acclimating to various new requirements. This can launch a model of
governance attuned to digital technology and empower a government with digital capabilities to develop into a regular



element of a digital society. Several occurrences, such as COVID-19, demonstrated that the government needs to
develop digital technology. Linking the big data on Internet cloud platforms permits improved and efficient procedures in
public judgment supervision, industry policymaking, and macroeconomic regulation 28, Investment in 5G has swiftly
turned into a strategic importance for the government and policy builders in various low-income and middle-income
economies 22, Mobile network operators (MNOSs) are frequently hesitant to move forward with a 5G deployment because
of their current investment responsibilities and the uncertain returns from 5G, especially in private discussions. These
countries are inspiring private players for investment. An important factor of this technology is its significantly amplified
technical complexity, which produces advanced levels of capital investment. Some of the consequences of implementing
advanced technologies such as 5G include higher unemployment, a lower-skilled workforce, scarcer technical
infrastructure, etc. 29,

Additionally, 5G has a significant impact on rural value chains and MSMEs. The IoT in the agricultural and food supply
chain (AFSC) helps in attaining sustainability Y and accomplishment in areas such as logistics B4, cold chain 22,
governance B3l and risk control B4, Such modern technological developments assist in accomplishing sustainability by
lowering greenhouse gases 22 and water depletion 8], Information and communication technology (ICT) empowers
farmers with dynamic information and assists in progressing the total productivity &2, By 2050, it is predicted that there
will be 9.6 billion people on Earth &, Therefore, there is a need to focus on sustainability by diminishing wastage and
raising the agri-output &7,
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