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Abstract — In the era of globalization, there is need to
enhance the supply chain (SC) performance through
transparency in transactions, security of SC system,
improving the information sharing, and tracing of
product. An uncertainty in the SC performance occurs
due to the asymmetric information flow in the SC system.
An information gap between the stakeholders of the SC
can be reduced using digital technologies. Digitalization
of the SC has an ability to improve the information
sharing among the SC parties, provide secured system,
and enhance the overall performance. Hence, this work
focuses on the review of digitalization of the SC.
Features of the digitalization have been presented.
Challenges in the process of adoption of digital
technologies in the SC have been identified. The
framework for the adoption of the digital technologies in
the SC has been offered to the researchers and
practitioners.  Finally, the implications of the
digitalization have been discussed.

Keywords- supply chain, digital technology, literature
review, challenges, framework.

I- INTRODUCTION

SC is the network between manufacturer and its

suppliers that imparts the dispense of the manufactured
products to the consumers. In the current SC structures,
manufacturing of and supply of products to the
customers is being done independently by the various
organizations. The SC sector suffers with the many
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problems like delay in the delivery of the products, and
fraud in the quality of the products [1]. Due to the faulty
products and delayed delivery, manufacturing company
may lose the orders, and hence leads to reduce the
market share [2]. Sharing of information of product
throughout SC is the key to improve the SC
performance. The way of sharing of information is
drastically changed by the use of digital instruments like
mobiles, computers, automated vehicles, and drones.
Digitalization has brought drastic changes in the life of
human being as well as way of business [3].

SC is facing radical changes due the evolution of
digitalization [4]. With the digitalization of SC, it may
be possible to get at a glance information about the
consignment dispatched from manufacturer to consumer
[3]. To incorporate the digitalization in the traditional SC
system, there is need to have an agreement between all
the stakeholders of SC. Digitalization of SC helps to
improve the competency of the company in the market.
Digital SC includes many novel technologies like
Internet of Thing (loT), Big Data, Cloud Computing,
Robots, 3D printing, Sensors, etc. [4]. Adoption of
digitalization in SC results into many benefits like
transparency in transactions, tracking of product,
enhanced coordination of the SC members, and
improved communication.

As the most of the organization are used to the
traditional SC, it is very difficult them to adopt
digitalization of their SC. This paper addressed the
various challenges faced by the organizations to adopt
digitalization into their current SC. In this paper review
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has been conducted; based on that various challenges
have been identified. Framework for the adoption of
digitization in the traditional SC has been presented. The
managerial implications have been reflected. This paper
provides the direction for the future research to the
researchers and practitioners.

The rest of the paper is ordered as follows: Section 2
covers literature review. Section 3 discusses challenges
in the adoption of digitalization in SC. Section 4 presents
a framework for the adoption of digital technologies in
SC. Section 5 provides the implications of digitalization
of SC. Section 6 presents the discussion. Section 7
concludes this article with future research scope.

II-LITERATURE REVIEW

A. Digital SC

In today’s global competition of businesses, there is need
to use digital technologies to enhance the
communication. SC is a network of manufacturing and
supply of goods to the consumers. Traditional SC has a
capacity to supply required products to the consumers.
However, there are certain issues in the traditional SC
regarding the information flow due to discrete nature of
SC partners. Digitization brings all the SC partners on
the same platform and enhance the information flow in
the SC network [3]. Most of the population is having
knowledge about the use of the digital technologies.
Hence, in the competitive business scenario, it is
necessary for organization to use the novel digital
technologies in their SC. Adoption of digital
technologies helps to transform traditional SC into
digital SC.

Farahani et al., has done case studies in automotive
industries to provide benchmark for the digitization of
SC [5]. Cost effective SC can be developed by the
integration of digital technologies with SC [6]. Scuotto
et al. studied the relationship between the buyers and
suppliers has been improved using the digitization of SC
[7]. In the digital SC, MCDM technique can be used for
the selection of proper supplier [8]. Also, Kumar et al.,
has done case study on manufacturing system that shows
the role of digitization in smart city that changes the
traditional SC [9]. Digital SC can be developed by
proper guidance to the researchers and practitioners [10].
Bhargava et al. identifies challenges and provide
approach for developing coordination among the
stakeholders of digital SC [11].
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B. Features of Digital SC

The system that combines the traditional SC system with
the software and hardware to enhance the
communication among the various discrete organization
of SC [11]. Digital technologies make the SC system
more reachable, informative, and inexpensive.
Digitization of SC blends the physical flow of
manufactured product with real time information flow
that helps the organization to fulfill the expectation of
consumers [12]. Thus, Digital SC is a system that helps
to satisfy customers by providing the more accurate
information about the products. Moreover, actual
demand data can be transferred from consumers to the
manufacturer that minimize the risk of manufacturer and
improve the performance [13]. Digitization makes the
SC fully automated by integration of digital technologies
with traditional SC and makes it free of paper work.
Digital SC provides smart platform to all the
stakeholders of the SC to enhance their capabilities [14].
Many organizations think that the competition between
them is mostly depend upon the SC network. Hence,
every industry is trying to innovate the process of SC
and bring the novelty to sustain in the competitive
market. Thus, digital technology helps to evolve the
traditional SC to make it more efficient and flexible.
Digitalizations evolve the exiting traditional SC due its
different features. These features are as follows [11]:

e Speed: Digital SC improves the speed of
fulfillment of customers’ demand.

e  Flexibility: Due change in the market demand
of products, manufacturer needs to change the
production strategy. To adopt such uncertain
situation, digitization helps to provide quick
information of market to the manufacturer and
bring the flexibility in the production.

e Communication: Digital technology bring many
organizations of the SC very close and improve
the communication.

e Transparency: When the transaction happens
between the members of the SC, the transaction
data make available to all the members due to
digital technologies.

o Real-time status of stock: Manufacturer can see
the real time stock of the products at the various
stakeholders in the SC that helps to reduce the
Bullwhip effect.
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o Intelligent: Digitization sense the demand of the
customers and allow SC to take smart decision
to bring novel products in the market.

e Less Cost: Initial cost of the digitalization may
be high, but with time the cost gets recover
quickly to provide.

e Scalability: Digital SC reduces the paper work.
More data can be stored securely in the small
place by using digital technologies.

e Innovative: Novelty in any product always
attracts the customers. Digitalization in SC
helps to find the trend of the market about
particular product and make innovation in the
existing product to provide it to the customers
with faster rate.

e  Proactive: In case of any disruption, digital SC
proactively adopt itself as per the situation and
offers troubleshooting to the problems.

I11-CHALLENGES OF DIGITAL SC

SC is a complex network of flow of product from
manufacturer to the consumer in which many problems
may arise. In digitalization of SC, many stakeholders of
the SC should come on the same platform, share their
data and manage the activities in coordination with all
the other members of SC. Development of common
software platform for all the SC stakeholders is the main
challenge. Likewise, management of database, product
flow, supply and demand data, quality of products, and
logistics management are some challenges before the
adoption of digital technology in SC. From the literature
review challenges have been identified as shown in
Table I.

Table | -CHALLENGES IN DIGITILIZATION OF SC

Challenges Description Literature
Source
Inter Lack of coordination [15]
organizational | among the  various
coordination organizations in the SC
about the use of digital
technologies.
Sharing of Many organizations are [16]
Information hesitant to the sharing of
information.
Integrity of Uncertainty about the [17]
data correctness and source of
data.
Assurance of | Overconfidence in the [18]
success digital technology may
lead to errors in the
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output.

Volatile market
conditions affect the
adoption  of  digital
technologies in the SC

Instability [16]

Training People working in the
SC are deficient with
knowledge  of  new

technology

[18]

Different views of the
various stakeholders of
the SC on the integration
with digital technologies.

Vision of
integration

[16], [18]

For the adoption of digital technologies in the SC, there
are seven challenges identified from the literature
review. For the adoption of digital technologies in the
SC, the identified challenges should be overcome. As
there are various organizations involved in the SC and
every organization has different rules and regulations
about the adoption of new technology, the coordination
problem between them arise [15]. Many organizations
do not want to share their data with other organizations
in the SC [16]. Moreover, many companies taken
granted the improvement in the performance of the SC
due to digitalization [18]. Also, before the adoption of
the digital technologies in the SC needs the short-term
and long-term planning of the business. For that, proper
train manpower should be available to handle the
changes in the existing traditional SC system [18]. In
this view, proper planning is needed to overcome the
identified challenges for the adoption of digital
technologies in the traditional SC. The proper
implementation of digital technologies in the SC leads to
the enhancement of the performance of the SC.

IV- FRAMEWORK FOR DIGITAL SC

Success of SC mainly depends on the framework for
adoption of digital technology in SC. It is required to
develop a structure that provides the pathway of
adoption of digital technologies in the SC. From the
extant literature, various characteristics, challenges, and
advantages have been identified to build the framework
for the adoption of digital technology in the SC. Fig. 1
shows the framework for the adoption of digital
technology in the SC. In the framework, SC objectives to
be set first. Mainly the SC objectives are to improve
communication among the stakeholders of the SC, to
enhance the coordination in the SC network, to improve
the overall performance of the SC, and to minimize the
risk in the difficult situations like pandemic, natural
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disaster etc. To achieve these objectives, use cases of the
digitization should be studied through literature review,
and find the features of the digital technologies.
Challenges to adopt the digital technologies like
achievement of scalability, adoption of innovations,
trainings required for digitization, instability in the SC,
and the maintaining data integrity. After identification of
the challenges, the solution should be found out and

overcome these challenges to achieve the advantage of
the digitization of SC in the competitive market.
Digitized SC able to achieve the transparency in the
transactions between the SC members, security of the SC
network, improve the trust among the organizations of
the SC network, and helps to minimize the SC risk.
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communicatian = Cases MdoptionChallergss
-To anhance .
-Adopt .
coordination . , mption Security
. -Literature rewews
T \Mmprme Warios  digital -1 Acalabili
performance ) calability
R technologies -lnter-
-To minimize Features )
Rk = -Innovation oreanizationtrist
MManagement

Fie.1: Framework of Adoption of Dietal Technology withSC

Framework of digitization of SC will be helpful to the
SC managers to get the basic way of adoption of the
digital technologies in the SC. It shows the step by step
implementation of digital technologies in the SC.
Accessing the current status of the SC and the
identifying the hurdles in the implementation helps the
researchers and practitioners. Then, the digitalization of
SC can be done to improve the overall performance of
the SC.

V-IMPLICATIONS

In the era of industry 4.0, digitization will reform the SC.
It will help to give the financial benefits to the
businesses [19]. Many industries have their established
SC and they do not want to make any changes in the
existing SC system. Moreover, there are many financial
limitations for many companies. In this view, most of the
companies hesitate to implement such budding
technology in their existing traditional SC [3]. In the
global competitive market, businesses are looking to
improve their market share. Hence, the new digital
technology may help them to provide transparency in
their product information to the customers. That helps to
enhance the trust of the customer and improve faith in
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the product brand. In this way, digitization of the SC can
be utilized in the branding of the products.

Adoption of digital technologies evolves the managerial
way of thinking, revolutionaries the business models,
and brings innovations.  Digital technologies offer
flexibility and effectiveness in SC from the point of view
of the consumers. The strategy for managers is to
execute the stepwise implementation of the digitization
of the SC that should focus on the output provided to the
customers. To achieve the objective of adoption of
digital technologies in the SC, the key task is to develop
framework that offers a stepwise plan for management
of digitization of SC. Hence, the adoption digital
technology in the SC transforms the traditional SC and
offers an improvement in the performance of the
organizations. Innovative concepts convey new ideas to
the managers for the requisite solutions to the problems
in the complex business environment.

This paper provides an insight into the literature review
to identify the various challenges, and offer a framework
that will help the researchers and practitioners for the
digitalization of the SC to achieve the benefits of
transparency of transactions to the stakeholders of the
SC, secured SC system that cannot be tampered,
scalability that can stored big data, and overall
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improvement in the performance of the SC. In this way,
this paper provides a strong guideline to the researchers
and practitioners to adopt digital technologies in the SC.
For the survival in the global competitive market,
organizations should adopt the digitalization in their SC.
The presented framework is generic and can be modified
while implementation in the specific SC system.

VI -DISCUSSION

In the current timeframe, every aspect of human life is
touched with digitalization. So, it is the need to
transform SC using digital technologies. Managers of SC
have focused to present their products to the consumers
in a transparent way to earn the faith of the customers.
Digitalization has a critical role in this process. Many,
technologies like 10T, Cloud Computing, Big Data etc.
can be used to change the current form of the SC into
digital form. This helps to provide flexibility, and
transparency in the SC system due to symmetric
information flow.

This study provides an inclusive method to adopt the
digital technology in the SC. Consequently, a stone step
is provided to researchers and practitioners to do the
digitalization of SC. The potential needed to adopt the
digital technology in the SC can be achieved through
proper trainings that enrich the employees with the
required skills. Foremost task is to bring all the
stakeholders of the SC on one platform for digitalization,
as many organizations have different business strategies.
Several organizations do not want to share their
transaction data with other organizations. There is need
to maintain the balance between the transparency and
confidentiality of the data of the various organization in
the SC. Digitalization of SC does not assure the
improvement in the performance. The complete reliance
on the digital technology may be harmful sometimes.
With digitalization, skillful manpower should be there to
handle the challenges in the execution. Unstable market
condition has an impact on the adoption of the digital
technologies in the SC. in such condition, choice of
proper digital technology plays a crucial role. In all,
managers of the company should have vision about the
necessity of the digitalization and the execution plan.

The challenges mentioned in the adoption of the digital
technologies in the SC should be overcome and execute
the implementation plan of digital technologies in the
SC. It benefits the SC in the respect of improvement in
the information flow due to transparency in transactions.
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Products can be traced by the consumers leads to
improve in belief in the process of manufacturing of the
product and ultimately on the product brand. In case of
risky situation, digitalization helps to provide the
flexibility in the SC of the product using digitized data
about the suppliers, distributors, and retailers at various
geographical locations. This will help to minimize the
risk of the SC system. In this way, digitalization helps to
enhance the overall performance of the SC and sustain in
the global competitive market.

VII-CONCLUSION AND FUTURE RESEARCH
DIRECTIONS

The main focus of this study is the literature review and
to develop framework for the adoption of the digital
technologies in the SC. The guidelines for the
digitalization of the SC presented in this work will be
helpful to the researchers and the practitioners. In this
work, literature review has been done to identify the
challenges in the adoption of digital technologies in the
SC. The challenges are: inter organizational
coordination, sharing of information, integrity of data,
assurance of success, instability, training, and vision of
integration. Consequently, framework to provide plans
for the digitalization of SC has been presented. In the
framework, firstly the SC objectives have to be defined
that have to be achieved after digitalization, then the
literature review has to be done to identify the various
barriers in the digitalization process, and at the end the
improvement in the SC performance can be achieved
after the overcoming the challenges and implementation
of the digital technology in the SC.

In addition, the implications in the researcher
and manager point of view have been discussed. This
will help the practitioners for the execution of
digitalization in the SC. The work presented here tries to
provide insight the adoption process of digital
technologies in the SC.

In future, the actual case study for the
digitalization of SC can be done and based on that the
framework can be presented. The specific digital
technology like 10T, cloud computing etc. can be
implemented in the real time SC of any product and
evaluation of performance of that SC system can be
done.
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