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Abstract

Logistics has undergone a transformative change in the last ten years, thanks to
innovative technologies such as artificial intelligence, neural networks, and machine
learning. It’s an industry shift drawn from the demand to increase delivery times,

make products cheaper, and improve the way companies interact with the
environment.
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The largest problems faced by supply chain managers, however, have remained
consistent over the last few decades. Supply chains face an array of local and global
public policy challenges such as:

« Population and wealth growth in rural areas;

« Freight movement restrictions in urban environments;

. Sustainability, carbon footprints, and emissions regulations;
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. Trade wars and border battles; and

. Economic restructuring.

But even though professionals already know all about these industry pitfalls, it has
only recently become common to try managing so many of these challenges at the
same time. This fact, along with increasing consumer demands, could define the new
normal for supply management, says Shay Scott, executive director of the Global
Supply Chain Institute at the University of Tennessee, Knoxville’s, Haslam College of
Business.

Top Trends in Supply Chain Technology

How to cope with the new normal? Innovations, like end-to-end supply chain
automation and multi-dimensional systems, help organizations address
contemporary problems with modern strategies. Below, we’ll outline emerging
technologies in supply chain management, how they’re incorporated into existing
businesses, and the extent to which they will affect supply chains in the future.

S

Tens of thousands of Chicago-area residents participated in the development of the
GO TO 2040 plan through in-person community meetings and interactive online
tools. Photo courtesy of the Chicago Metropolitan Agency for Planning

This seven-county regional plan for growth and economic development engages a
wide variety of partners and links local planning efforts to a broad regional vision
through tools and technical assistance.

Staying competitive in supply chain management requires adopting the most
advanced technology. Mary Long, director of the Supply Chain Forum, says, “It takes
an understanding in knowing what to go after to create supply chain efficiencies.”
Enterprises such as the Kraft Heinz Company (the third-largest food and beverage
company in North America) and McCormick & Co. (Baltimore-based maker of spices
and seasonings) invest in technology to create efficient, sustainable, and socially
responsible supply chains. Both companies are designated as a “Shipper of Choice” by
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FreightWaves, an award that ranks the “industry’s most innovative and/or disruptive
companies.”

Here are some of the emerging technological trends, tools, and innovations used in
supply chain management:

Big Data

Massive amounts of data are generated every single day. Each minute, 4.5 million
searches are entered in Google, 18.1 million text messages are delivered, and 188
million emails are sent. Mobile devices such as wearables, smartphones, and tablets
generate a significant amount of the total data usage each day. With so much
information at our disposal, it takes complex computing techniques to gather, sort,
clean, and analyze such large data sets. Data science and analytics allow companies to
use data to gain valuable insights and revolutionize supply chain management. Big
data brings value and assistance to the following areas in supply chain management:
« Quality control;

« Cash flow;

. Real-time deployment;

« Warehouse efficiency;

« Weather patterns;

. Predictive strategies; and

. Inventory, supply, and demand.

Artificial Intelligence and Machine Learning

Al and machine learning create fully- or semi-automated processes and procedures
for supply chain optimization. Optimization improves forecasting, planning,
implementation, and maintenance in logistics by using Al and machine learning to
emulate human performance and knowledge. AI and machine learning boost the end-
to-end supply chain by:

. Tightening data security;

« Applying predictive modeling to third-party logistics;

« Providing full supply chain visibility to improve management of key performance
indicators (KPI);

- Automating inventory management, shipping transactions, and delivery routing;
and

« Improving customer service.
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Internet of Things (IoT)
The IoT — the streamlined connection across various devices — increases visibility
and connectivity, while also reducing costs. Wearables and mobile devices like Apple
Watches, Fitbits, and smartphones, are especially useful in warehouse settings.
Wearables, in particular, provide solutions that lead to having a “touchless” supply
chain: the total elimination of the labor-intensive selection of items from inventory to
fulfill a customer order, also known as “picking.” Other I0Ts allow warehouse and
logistics managers to securely track inventory and monitor equipment. Other benefits
include:
Improved asset utilization;
Better customer service;
Streamlined inventory and supply availability; and
« Safer and more reliable work environments.
5Gs. According to Qualcomm, 5G is foundational to further innovation, which is
certainly the case when it comes to supply chain management. Gaining real-time data
is difficult when suppliers lack connectivity. Supply chain visibility becomes spotty
without 5G. And third-party logistics is made possible through the use of 5G because
it elevates mobile networks through multi-Gbps peak rates, ultra-low latency, and
massive data capacity. High-level performance, increased efficiency, and new user
experiences become available when 5G interconnects people, machines, objects, and
devices. 5G further offers the power to:
. Extract larger amounts of data concerning location, temperature, pressure, and
other information that is critical in the end-to-end supply chain;
« Ensure uniformity of information sharing with all stakeholders;
. Resolve issues that would otherwise be aggravated with time delays; and
« Understand exactly where raw materials come from.

The Cloud

At any point during the end-to-end supply chain, companies track materials and
products, get real-time updates, and inform customers of the status of an order. This
is all made possible with cloud computing. Cloud-based solutions enhance a number
of areas such as data storage space, integration, security, and information sharing.
Activities and processes are streamlined between multiple devices and an enterprise
of software users.
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Advanced Supply Chain Management Software

Advanced software has disrupted the entire supply chain industry. In order to stay
competitive, logistics companies continue to incorporate technology into their supply
chain systems. Businesses feel compelled to track the latest technologies on the
market because of consumer demands on cost and delivery speed, and the increasing
popularity of customer rating metrics. As technology advances, supply chain software
becomes more complex, allowing companies to stay ahead of mistakes, make
modifications to orders, communicate across various media channels, and automate
shipping. G2— a tech marketplace where businesses discover, review, and manage
industry technology — lists the following supply chain management software
companies

Technologies predicted to impact supply chain management in the future
The future of supply chain management will continue to include any emerging
technologies which support efficiency and automation. Here are a few more software
trends experts predict are in the pipeline:

. Autonomous mobile robots (AMR)

« Supply chain giants like Amazon have discussed the use of AMRs in the past, but
they haven’t been widely adopted across the industry. While warehouse management
systems will continue to organize things like scheduling loading and unloading, AMRs
may emerge as a tool to optimize the picking process.

. Truck collaboration

Truck manufacturers and shippers are preparing for a recession and would be wise to
invest in manufacturing and collaboration software systems. More advanced systems
allow for trucking companies to strengthen the way they monitor the market,
automate processes, and cut costs.

. Distributed inventory

Current inventory software isn’t providing the analysis needed to keep up with
distributed inventory, making it harder for companies to keep up with innovative
shipping demands. A tool called distributed inventory flow forecasting (DIFF)
predicts the flow of materials, enabling businesses to maximize the order fill rate and
maintain reduced inventory.
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. Driverless Vehicles and Drone Delivery

Driverless and drone delivery options provide companies with a solution to a variety
of issues. Not only does this lower costs by lowering the amount of human
intervention, but it also gives more access to remote and hard-to-reach rural areas.
While some have been skeptical about this technology in the past, it may be a positive
solution for the future, particularly in light of the worsening shortage in available
human drivers.

« 3D printing

3D printing is a game changer for certain industries. 3D printing can be used to
replicate and produce replacement parts for products using metals and plastics.
Rather than stocking items in a large warehouse to be shipped all over the world,
companies can contract with local 3D printing shops to print and deliver products
within a matter of days. The benefits for inventory and space management transfer to
the consumer level as well, improving customer satisfaction.

« Blockchain

With the exchange of goods across different countries, there is often a lack of
transparency. Invoices and shipments can take several months to process, never mind
the complexity of greater volume across many organizations. Blockchain has the
potential to transform the supply chain industry by providing more traceability and
security. Widely popularized by its cryptocurrency ability, the blockchain can also
assist companies by managing contracts and agreements, and monitoring financial
transactions and products.

The future of supply chain management will continue to include any emerging
technologies which support efficiency and automation. Here are a few more software
trends experts predict are in the pipeline:

Autonomous mobile robots (AMR). Supply chain giants like Amazon have discussed
the use of AMRSs in the past, but they haven’t been widely adopted across the industry.
While warehouse management systems will continue to organize things like
scheduling loading and unloading, AMRs may emerge as a tool to optimize the picking
process.

Truck collaboration. Truck manufacturers and shippers are preparing for a recession
and would be wise to invest in manufacturing and collaboration software systems.
More advanced systems allow for trucking companies to strengthen the way they
monitor the market, automate processes, and cut costs.
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Distributed inventory. Current inventory software isn’t providing the analysis needed
to keep up with distributed inventory, making it harder for companies to keep up with
innovative shipping demands. A tool called distributed inventory flow forecasting
(DIFF) predicts the flow of materials, enabling businesses to maximize the order fill
rate and maintain reduced inventory.
Driverless vehicles and drone delivery: Driverless and drone delivery options provide
companies with a solution to a variety of issues. Not only does this lower costs by
lowering the amount of human intervention, but it also gives more access to remote
and hard-to-reach rural areas. While some have been skeptical about this technology
in the past, it may be a positive solution for the future, particularly in light of the
worsening shortage in available human drivers.
3D printing: 3D printing is a game changer for certain industries. 3D printing can be
used to replicate and produce replacement parts for products using metals and
plastics. Rather than stocking items in a large warehouse to be shipped all over the
world, companies can contract with local 3D printing shops to print and deliver
products within a matter of days. The benefits for inventory and space management
transfer to the consumer level as well, improving customer satisfaction.
Blockchain. With the exchange of goods across different countries, there is often a lack
of transparency. Invoices and shipments can take several months to process, never
mind the complexity of greater volume across many organizations. Blockchain has the
potential to transform the supply chain industry by providing more traceability and
security. Widely popularized by its cryptocurrency ability, the blockchain can also
assist companies by managing contracts and agreements, and monitoring financial
transactions and products.

Why the Executive MBA for Global Supply Chain at the University of
Tennessee’s Haslam College of Business?

There are a number of reasons to choose an Executive MBA for Global Supply Chain
at the Haslam College of Business, including its modern, technology-focused
curriculum. Haslam offers an industry-centered curriculum, led by expert faculty who
are dedicated to the future of supply chain management. The University of Tennessee
has been ranked #3 in the Top 25 North American Supply Chain University Graduate
Programs by Gartner, and the Global Supply Chain Institute (GSCI) is a preeminent
global hub for leading practitioners, academics, and students to learn, network, and
connect with scholars and industry experts.

Learn more about the GSCI and Haslam’s Executive MBA for Global Supply

Chain today.
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