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Abstract: The objective of this literature review article was to develop a reference framework to reveal the importance of artificial intelligence in the 
Supply Chain. Twenty (20) research articles were reviewed and analyzed from 2010 to 2018 and are related to the topics of Smart Supply Chain 
Management, Digital Supply Chain, Internet of Things, Supply Chain, Blockchain, and IoT-Supply Chain, Market Intelligence, and Machine Learning. The 
findings of the research suggest that the incorporation of artificial intelligence allows the coordination of logical processes that provide benefits and 
competitive advantage in the organizations. The integration of algorithms and the efficiency in supply chain processes improves the flow of information, 
cost reduction, and optimal solutions. Smart capabilities in the supply chain increase efficiency in the interaction with suppliers to deliver the right product 
to the customer. The Internet of Things provides readings in real-time that facilitate data analysis. The Blockchain offers data transparency that leads to 
enhancing the level of information and coordination among the supply chain. Artificial Intelligence tool represents an alternative to resource conservation, 
extending the life expectancy of products and the reduction of waste to landfills. Smart manufacturing and market intelligence are strategies being used 
to develop a more intelligent and efficient supply chain. The integration of artificial neural intelligence in the supply chain is useful in the prediction, 
optimization, and classification process. 
 
Index Terms: Supply Chain, Artificial Intelligence, Smart Supply Chain Management, Digital Supply Chain, Internet of Things, Blockchain, Reverse 
Supply Chain, Market Intelligence, Machine learning.   

——————————      —————————— 

1 INTRODUCTION                                                                     

Y far, the greatest danger of Artificial Intelligence is that 
people conclude too early that they understand it." This 
statement was said by the American Artificial Intelligence 
researcher Eliezer Yudkowsky. If you have researched artificial 
intelligence, you would agree with that statement. The term 
Artificial Intelligence (AI) has many definitions; people 
understand it in different ways and have many applications.  
This article review research analyses the benefits of AI in the 
supply chain in various industries.  AI provides a new 
spectrum in the supply chain by incorporating the latest 
technologies known so far.  Concerning the supply chain, the 
integration of smart manufacturing, market intelligence, smart 
management with technologies such as digital supply chain, 
Internet of Things (IoT), Blockchain, and reverse supply chain 
discussed.  Supply chains are getting increasingly more 
complex, more extended, and more global due to the 
significant advance in technology and the more elaborate 
production systems (Eljazzar et al., 2018). With the use of 
machine learning, the Internet of Things, and Blockchain, 
many industries will consider these technological applications 
as state-of-the-art for traceability, efficiency, and forecasting.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In today's' industries such as automobile, pharmaceutical, and 
agriculture, the term smart, intelligent management in the 
supply chain means to be more efficient by bringing 
information in real-time and to more cost-efficient reducing 
product costs.  The industries want to trace where the raw 
materials used in their products came from. Consumers want 
to know if the labor used to manufacture products was legally 
made (child abuse or illegal immigration, to mention a few). As 
an example, in the agriculture industry, it is essential to know, 
in real-time, about the distribution and transportation of goods, 
not get spoiled or damaged by the effects of high/low 
temperatures or pests. From health concerning point of view, 
pharmaceutical industries want to trace their pharmaceutical 
products to prevent even higher losses in the event of a 
contaminated production batch.  Only by removing the 
contaminated batch instead of the complete production will 
responsibly have quicker access to the correct bunch 
minimizing human consumption and, at the same time, losses 
for the industry. 

 
2 METHODOLOGY 
 
2.1 Description of Methodology 
The paper analyzed and reviewed 20 published articles from 
2010-2018. The focus of the systematic search conducted is 
how artificial intelligence technology would positively affect the 
supply chain of industries.  The key terms ―machine learning, 
market intelligence, internet of things, blockchain and reverse 
supply chain‖ were used to retrieve the latest papers and 
analyze the benefits of this new technology in the modern era 
of supply chain management.  

 
3 LITERATURE REVIEW 
We are presenting a brief literature review by each main 
related topic. 
 
3.1 Supply Chain 
At present, supply chains occupy an indispensable place in 
companies. The aim is to improve relationships with customers 
and suppliers and gain a competitive advantage. Ojala (2014) 

―B 

____________________________________ 

 Carlos Ramón is currently pursuing a doctoral degree program in 
management in Universidad Ana G. Méndez in Puerto Rico, USA 
and has participated as speaker in conferences. E-mail: 
cramon3@email.uagm.edu 

 Dr. Angel Ojeda is an associate professor of information systems 
at the Universidad Ana G. Méndez in Puerto Rico, USA. Dr. Ojeda 
has published articles in peer-reviewed journals on the topics of: 
Artificial Intelligence, Big Data, Business Information, Data 
Warehouse, Decision Support System, E-government, and Social 
Media. Has participated as a speaker in international conferences 
in the Dominican Republic, Poland, USA, and Puerto Rico. Email: 
aojeda5@uagm.edu 

 Dr. Juan Valera is an assistant professor of information systems 
at the Universidad Ana G. Méndez in Puerto Rico, USA. Dr. 
Valera has published articles in peer-reviewed journals on the 
topics of: Business Information, Decision Support System, E-
government, and Signals Processing. Has participated as a 
speaker in international conferences. Email: valeraj1@uagm.edu 

 

mailto:cramon3@email.uagm.edu
mailto:aojeda5@uagm.edu
mailto:valeraj1@uagm.edu


INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 04, APRIL 2021  ISSN 2277-8616 

395 
IJSTR©2021 
www.ijstr.org 

defines the supply chain, "a set of functional activities like a 
flow of products, services, and information that passes through 
the supplier to the customer." The coordination of internal and 
external processes and the integration of activities is one of 
the most critical aspects. On the other hand, incorporating 
technology in the Supply Chain has a high cost and a lack of 
structured processes. As part of supply chain activities, it 
should include the development of the product, the production, 
and the logistics and interaction of information systems that 
coordinate these activities. Supply chains are increasingly 
more complex, uncertain, and vulnerable. Managers face the 
daily challenge of delivering the best product with the highest 
quality and promptness possible. Supply chains recognize the 
importance of being smarter (Wu, Yue, and Jin, 2016) and 
better versed than their competitors. Supply chains seek to 
develop a robust infrastructure for handling data, products, 
and processes (Wu, Yue, and Jin, 2016).  
 
3.2 Smart Supply Chain Management 
North Carolina State University (2017) defines Supply Chain 
Management (SCM) as the active management of supply 
chain activities to maximize customer value and achieve 
sustainable competitive advantage. It represents a conscious 
effort by the supply chain firms to develop and run supply 
chains in the most effective and efficient ways possible. The 
term SCM is the tie to the business address, which is 
responsible for the network of supply companies. Given the 
importance of competitive advantage, companies seek 
stronger relationships with suppliers. Competitive advantage 
has the aim of reducing costs and delivery time of supplies to 
the customer. Another is a customer the right product at the 
right time, in the right place, and at the lowest possible cost 
(Wu, Yue, and Jin, 2016). The revolution of the modern supply 
chain combines the abundance of sensors (IoT) and data 
analytics for artificial intelligence in the transportation industry. 
These disruptive changes manifest themselves as new, smart 
capabilities in SCM applications, especially in manufacturing, 
quality, maintenance, transportation, logistics, and 
warehousing (Mahamuni, 2018). Mahamuni illustrates some of 
the quantifiable benefits that industries using the SCM has 
reported in their publications: up to 48 percent reduction in 
unplanned downtime thanks to IoT technologies, a 16 percent 
in Overall Equipment Efficiency, a defect rate cut from 4.9 to 
2.5 percent, and a 23 percent reduction (from 15 to 11 months) 
in new product introduction cycle time. 
 
3.3 Digital Supply Chain 
Eljazzar et al. (2018) describe the digital supply chain as the 
exchange of information between suppliers (commercial 
production, design, research, or competition) to enhance 
communication between stakeholders in the chain. All the data 
stored and managed in every area in the chain will play a vital 
role in the forecasting model of the supply chain. Supply Chain 
involves more than the distribution of materials or inventory 
between a company's departments.  Companies are 
considering digitalization as an opportunity to reduce the time 
to market their products. One of the companies that seek to 
make the switch to digitalization for better commercialization of 
products is the pharmaceutical industry. "The first wave of the 
digital revolution focused on using technology platforms and 
data analytics to understand customers better. "The next wave 
of the digital revolution is about transforming operations." 
(Upton, 2017). Pharmaceutical companies are characterized 

by long delivery times, high inventories, and long periods of 
inactivity. The increases in prices and are demanding higher 
productivity and agility to the industry. Process digitization 
would significantly minimize these challenges. The application 
of new software systems, analysis, or smart systems for data 
collection, allows spotless processes and automatic corrective 
actions (Upton, 2017). 
 
3.4 Internet of Things - Supply Chain 
The Internet of Things (IoT) is a computing concept that 
describes a future where everyday physical objects will be 
connected to the Internet and be able to identify themselves to 
other devices (Rghioui & Oumnad 2017). In today's world, this 
physical object contains sensors and connected to a shared 
information system that provides readings in real-time, 
facilitating the data analysis and the use of a decision-making 
tool. Many industries currently use the IoT in day-to-day 
operations with no exception to supply chain management.  
Some industries name this concept Smart manufacturing or 
Industry 4.0.  Other companies such as General Electric use 
the term "Brilliant Manufacturing." Industry 4.0 is not a "coming 
trend" or theoretical concept. It is here, it's real and is already 
having an impact in factories around the globe. (Black, 2017).  
Black also presents how industries such as Siemens are 
teaching machines to "think," a concept generally utilized in 
artificial intelligence.  Siemens's almost entirely automated 
factory in Amberg, Germany, makes its Simatic programmable 
logic control (PLCs) with virtually no defective parts and serves 
as a demonstration of smart manufacturing.  The IoT is an 
efficient way of solving problems related to information sharing 
in the supply chain of agricultural products (Yan et al., 2016). 
For the quality and security of farm products, the consumers 
require the monitoring of the supply chain of these products.  
Use of IoT in the fields in real-time to obtain comprehensive, 
detailed electronic information of agricultural products in on 
demand. The Urgency of tracing and tracking the data 
includes all areas of the farming products supply chain such as 
production area, transportation, storage, processing, loading, 
and unloading, distribution, and sales. Li, B., and Li, Y.  (2017) 
proposed a framework as a foundation for future research to 
illustrate the relationship between the IoT, Supply Chain 
Innovation (SCI), and supply chain management (SCM). The 
associations represent how the IoT, SCI, and SCM are 
connecting in the integration of data, resource activities, and 
processes. The theory behind the proposed framework 
delineates how IoT affects the SCI positively through sourcing, 
operation, logistic, and designing innovations, which have a 
positive effect on the supply chain performance. 
 
3.5 Blockchain - Supply Chain 
The capabilities of Blockchain extend far beyond its origin 
within the cryptocurrency such as Bitcoin. Not only the 
financial industry is using Blockchain technology for its 
benefits, but also the food and drug industry is testing the 
Blockchain's ability to track the flow of goods and money in 
their supply chain (Cottrill, 2018). Sara Underwood (2016), in 
her article Blockchain Beyond Bitcoin, defines Blockchain; with 
technology is based on a distributed ledger structure and 
consensus process.  The construction allows a digital ledger of 
transactions to be created and shared between distributed 
computers on a network.  If anyone wants to add a deal in 
accounting, the data is encrypted and verified by other users in 
the system using cryptographic algorithms.  Since many 
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industries want to keep their data secure and not allow 
outsiders to access their sensitive information, Blockchain 
technology will allow you to create a close group of 
participants (known as private and permission).  This tool is 
essential for industries such a pharmaceutical, agriculture, and 
automobile, and their use in supply chain management. 
Francisco & Swanson (2018) presents in their article how the 
Blockchain is a suitable technology to enable supply chain 
traceability.  The goods in the Blockchain are associated with 
tokens, and competitors will not trade them in each 
Blockchain, this will maintain anonymity.  Some Blockchain-
enabled supply chain traceability applications are being used.  
One is Ethereum, which can trace the entire supply chain of 
goods such as fish tuna. It will determine the fish from the 
fisherman to the distributors.  Consumers could discover 
(using a token) their purchased fish and confirm the fish's 
origin and using their smartphone to trace it through the supply 
chain and have information about the producer, suppliers, and 
procedures undergone by the product.  Another application is 
Everledger, which uses Blockchain technology to trace over a 
million diamonds registered and to certify the final cut diamond 
was retrieved from a zone "free of conflict." Another use of 
Blockchain in the supply chain is data transparency.  
Managing the information in the supply chain is very critical in 
the supply chain processes since it is the main component that 
affects supply chain planning (Francisco & Swanson, 2018).  
The distributed digital ledger using Blockchain will provide data 
transparency that leads to enhancing the level of information 
and coordination among the supply chain.  Now, with 
globalization and the emerging flow of IoT is more than that.  
For a new supply chain to be efficient, it should have 
transparent communication between its players, but at the 
same time, it should be secure.  Blockchain offers both open 
connection and security to its users. Transactions are 
executed without relying on explicit trust (of a third party) but 
the distributed trust is based on the consensus of the network 
(other blockchain users) (Francisco & Swanson, 2018). 
Blockchain technology is also used to improve Pharmaceutical 
supply chain security.  This due to the Blockchain "smart 
contracts."  The "smart contracts" defines agreement terms 
and execution and could, in theory, reduce cost, prevent fraud, 
and improve connectivity to the IoT (Shanley, 2017).  The 
Center of Supply Chain Studies (CSCS) in Chicago is currently 
researching how Blockchain might aid efforts to improve 
supply chain safety, and how it could fit with the US Drug 
Supply Chain Security Act.  Some other great benefit of the 
Blockchain technology is the tamper-proof, up-to-date 
database of transactions available to all verified users, A 
powerful tool for monitoring product chain if custody from farm 
to fork (Cottrill, 2018). 
 
3.6 Reverse Supply Chain 
Another contribution of Artificial Intelligence globally is the 
Reverse Supply Chain. This technology is based on the reuse, 
re-manufacture, or recycling of the products once they reach 
their final life cycle. This concept is an alternative to the 
elimination of products; it also consists of reducing disposal 
costs. The reverse supply chain represents alternative 
resource conservation, extending the useful life of products, 
new employment opportunities, among other benefits.  The 
main objective of the Reverse Supply Chain is the reduction of 
waste to landfills. The artificial Intelligence approach is 
network design. The result of this tool is the optimization of the 

performance of the Reverse Supply Chain. The network 
design infrastructure consists of final users, collectors, and 
remanufacturers. The most used methodology of Artificial 
Intelligence in these processes are genetic algorithms (Bo et 
al., 2010). This methodology also contributes to the reduction 
of repair and transport costs of products.  
 
3.7 Market Intelligence 
The supply chain plays a vital role in the way that a firm 
obtains a competitive advantage. The continuous and growing 
demand for customer expectations and the shortening of 
product life cycles is one of the essential aspects of supply 
chains (Singh & Challa, 2015). Costs and inventory control are 
some of the biggest challenges facing the supply chain. 
Therefore, it is essential to optimize its performance and 
flexibility to adapt to the constant changes in the market. 
According to (Singh & Challa, 2015), the supply chain must 
control the parameters of prediction, varied costs, orders, and 
shortage of inventory. These factors are the leading cause of 
order amplification or BWE (Bullwhip effect). The results of 
these factors on the supply chain are inefficiency, 
shortcomings in customer service, excessive expenses in 
orders, and, therefore, excess or shortage of inventory 
expenses (Singh & Challa, 2015). The integration of artificial 
neural intelligence (ANN) has been a tool where their 
application is broad. Usually, devices are used to solve 
different types of problems. The supply chain is useful in the 
prediction, optimization, and classification process. The 
primary purpose of ANN is to provide optimal consumption of 
available and limited resources. Supply chain industries that 
integrate these characteristics in their process take a 
competitive market advantage. Currently, the interest in 
introducing artificial intelligence in industries is growing. One 
of the sectors where artificial neural intelligence plays an 
important role is in the pharmaceutical industry, on the 
analysis and technology department for the prediction of 
quantitative structure–retention relationship (Savic, Gajic & 
Savic, 2017). Another role of this technology is on drug 
discovery, for investigation of relations between the chemical 
structure of the products. Artificial neural networks are 
implemented for monitoring a pharmaceutical freeze-drying 
process (Savic, Gajic & Savic, 2017). Through the procedure, 
estimate the temperature of the product is possible. On drug 
recovery, artificial neural intelligence was applicable for the 
prediction of topiramate concentration in patients with epilepsy 
(Savic, Gajic & Savic, 2017). In the manufacturing industry, 
one of the challenges is the selection of the appropriate 
supplier(s). Choosing the best supplier helps companies 
increase their productivity as well as their competitive 
advantage. For a precise supplier selection, industries have 
been using fuzzy neural networks to derive rules for qualitative 
data for proper supplier selection. (Nallusamy et al., 2016).  
Through the literature review, artificial intelligence in its 
multiple functions contributes to the supply chain in the 
improvement of processes. The different supply chain 
industries can position themselves in the market with effective 
integration of the tools of Artificial Intelligence. Strategic 
analysis of the appropriate devices according to the needs of 
the industry is essential for optimizing the available resources. 
 
3.8 Machine Learning 
Crespo & Ojeda (2017) defines Machine Learning (ML) as a 
complete order of events that enable computer programs to 
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learn and enhance from historical data automatically. The main 
emphasis on ML is the design and development of algorithms 
that permit computers to learn based on experience. Machine 
learning teaches computers how to learn without being 
explicitly programmed to do so (Gately, 2017).  Some 
examples provided by Gately (2017) referring to VEKIA, a 
retail supply chain company, are the creation of software to 
maximize the supply chain processes. As a solution, VEKIA 
offers forecast management, inventory size optimization, on-
site logistics supply analysis, stock optimization, product flow 
management, and product offering management. 

 
4 CONCLUSIONS 
The incorporation of Artificial Intelligence allows the 
coordination of logical processes that provide a competitive 
advantage for companies. The association between the 
integration of algorithms and the efficiency in supply chain 
processes improves the flow of information, cost reduction, 
and optimal solutions. Smart capabilities in the supply chain 
increase efficiency in the interaction with suppliers to deliver 
the right product to the customer. The Internet of Things 
provides readings in real-time, presenting a positive effect 
facilitating the data analysis. The Blockchain offers data 
transparency that leads to enhancing the level of information 
and coordination among the supply chain. Artificial Intelligence 
tool represents an alternative to resource conservation, 
extending the useful life of products and the reduction of waste 
to landfills. Smart manufacturing and market intelligence are 
strategies being used to develop a more intelligent and 
efficient supply chain. The integration of artificial neural 
intelligence in the supply chain is useful in the prediction, 
optimization, and classification process. In conclusion, artificial 
intelligence is a useful tool to solve the problems that arise in 
the supply chain. The methodology of implementation of 
artificial intelligence requires each phase of the supply chain. 
The best practices of Artificial Intelligence are useful in the 
modeling and optimization of processes, achieving 
extraordinary precision in the prediction. The integration of 
digital tools, the Internet of Things, and Blockchain in the 
supply chain allows having the benefit of a robust 
infrastructure for the management of the service, products, 
and processes.  
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